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LATENCY REDUCTION DURING WIRELESS MOBILITY

TECHNICAL FIELD

{0061 This document 1s directed generally to digital wireless communications.

BACKGROUND
{00062] Mgobile telecommunication technologies are moving the world toward an
mecreasingly connected and networked society. In comparison with the existing wireless
networks, next generation systems and wireless communication techniques will need to
support a much wider range of use-case characteristics and provide a more complex and
sophisticated range of access requirements and flexibilities.
{G003] Long-Term Evolution (LTE) 1s a standard for wireless communication for
mobile devices and data terminals developed by 3rd Generation Partnership Project
(3GPP). LTE Advanced (LTE-A} is a wireless communication standard that enhances
the LTE standard. The 5th generation of wireless system, known as 3G, advances the
LTE and LTE-A wireless standards and 15 convtied to supporting higher data-rates,
large number of connections, ultra-low latency, high reliability and other emerging

business needs.

SUMMARY
[6004] Technigues are disclosed for to allow layer 1/ layer 2 (L1/1.2) mobility of
wireless devices such as user equipment (UE).
{B085] In one example aspect, a method of wireless communication is disclosed. The
method mclades receiving, by a wireless device, one or more signaling that indicate one
or more of a reference signal (RS), a transmission configuration information {TCI state),
or a cell information; and configuring the wireless device to operate according to the one

or more signaling,
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{0006] In another example aspect, another method of wireless communication is
disclosed. The method includes transmitting, by a network device to a wireless device,
one or more signaling that indicate one or more of a reference signal (RS}, a transmission
configuration information {TCI state), or a cell information.

{00087] In yet another exemplary aspect, the above-described methods are embodied
m the form of a computer-readable medium that stores program code. The code included
in the computer readable storage medium when executed by a processor, causes the
processor to implement the methods described in this patent document.

[6068] In yet another exemplary embodiment, a device that 1s configured or operable
to perform the above-described methods 1s disclosed.

{3009} The above and other aspects and their implementations are described in

greater detail in the drawings, the descriptions, and the claims.

BRIFF DESCRIPTION OF THE DRAWING
[0010] FIG. 1 shows an example of offset to a start time of a transmussion,
{0011] FIG. 2 shows an example of use of a gap and an offset for transmissions.
{6012] FIG. 3 shows example transmussion positions (in time) for reference signals
and reports.
{0613] FIG. 4A-4B show an exemplary flowchart for wireless communication.
[0014] FIG. 5 shows an exemplary block diagram of a hardware platform that may be
a part of a network device or a communication device.
{01 5] FIG. 6 shows an example of wireless communication including a base station
(BS) and user equipment (UE) based on some implementations of the disclosed

technology.

DETAILED DESCRIPTION
{6016} This patent document describes application time related techniques for

mformation i L1/L2Z mobility enhancements. The example headings for the various
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sections below are used to facilitate the understanding of the disclosed subject matter and
do not limut the scope of the claimed subject matter inany way.  Accordingly, one or
more features of one exarmple section can be combined with one or more features of
another example section.  Furthermore, SG terminology is used for the sake of clanty of
explanation, but the techniques disclosed in the present document are not limited to 5G
technology only, and may be used mn wireless systems that implemented other protocols.
{0017} Initial discussion

[60138] When the UE moves from the coverage area of one cell to another cell, at
some point a serving cell change needs to be performed. Currently serving cell change 13
triggered by L3 measurements and 1s done by RR{ signaling triggered Reconfiguration
with Synchronization for change of PCell and PSCell, as well as release add for SCells
when applicable. All cases involve complete L2 (and L1) resets, leading to longer latency,
larger overhead and longer interruption time than beam switch mobility. The goal of
L1/12 mobility enhancements is to enable a serving cell change via L1/L2 signaling, in
order to reduce the latency, overhead and interruption time.

[6019] The present document discloses, among other things, a method that allows
embodiments to achieve latency reduction for L1/L2 mobility.

{0020} In RAN Plenary #94 e-meeting, a new work ttem {W1I) on Further NR
mobility enhancements was approved. The goal of this work 1s to enable a serving cell
change via L1/L.2 signaling with low latency, overhead and interruption time. Wherein,
DL synchronization part after switch command is one of main aspects that contributes to
large interruption or latency time. Based on this, some enhancements need to be
considered, such as synchronmization signal physical broadeast channel (8S/PBCH) block
used to achieve at least one of cell search, AGC (Automatic Gain Control} setting,
time/frequency tracking and fine timing tracking can be replaced with aperiodic tracking

reference signal (AP-TRS) or aperiodic channel state information reference signal (AP-
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{SI-R8). Further, related signaling design and quasi-colocation (QCL) assumption also
need to be further studied.

[00621] The present document discloses some feasible solutions to the 1ssue
meniioned above, and other solutions.

10022] In some embodiments, CS1 request field used for triggering AP-TRS 15 only
mtroduced 1 DCI format 01 and DCI format ¢ 2. Transmission configuration indication
field used for indicating TCI state is introduced in DCH format 11 and DL format 1 2.
{0023] Some disclosed embodiments for reducing DL syne latency can be applied
after/before switch command.

{6624] In some embodiments, a signaling to mdicate or trigger TCT state and/or
TRS/CSI-RS can be at least one of DCT signaling, MAC CE signaling, a signaling or
comunand to trigger mobility or cell switch.

[0025] In some embodiments, DCI signaling or MAC CE signaling mentioned below
can be regard as a cell switch command, or candidate cell switch command, or a
command of triggering mobility,

{0626] In some embodiments, TRS or CSI-RS can be pertodic, or semu-persistent, or
aperiodic. Optionally, a signaling to trigger semi-persistent TRS or CSI-RS can be reused
the existing signaling, or a signaling to triggering cell switch, or an existing signaling
with some enhancement.

{0027} In some embodiments, a cell information may include or may be comprised of
cell identification.

{6028] Embodiment 1 (DCH indicates TCH state and AP-TRS/CSI-RS)

{6629] Embodiment 1 describes example methods to indicate TCI state (or target
candidate cell} and TRS and/or CSI-RS by using combined downlink control information
(DCI). To be specific,

{B030] Alternative-1.1: One combined DCT signaling to mdicate or update or activate

at least one of one or more TCI state and one or more TRS and/or CSI-RS;
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{0031 In order to support alternative-1.1, at least one of the following enhancements
can be introduced:

{6032] Option-1.1-1; Introduce a new field on Transmisston configuration indication
in DCE format 0 1

{0033} In some embodiment, a new field on Transmission configuration indication is
used to indicate a beam for UE. UE can use the indicated TCT state or beam to reception
of transnission signal/channel or data. The size of this new field or the number of bit of
this new field can be determined by at least one of pre-defined, RRC signaling, MAC CE
signaling.

[6034] Note that CSI request field used for triggering AP-TRS and/or AP-CSI-RS has
been included in DCI format O_1. In some embodiments, the codepoint of CST request
field 15 associated with trigger state. Wherein, if CSI request field is set to 0, it means that
No CSI requested. If USI request is set to a value rather than 0, 1t means that this field
indicates a trigger state. Herein, a trigger state includes CSE-reportConfigiD and resource
set. Optionally, aperiodic CSI-RS resource i1s determined based on an RRC parameter
(e.g., aperiodicTriggeringOtfset) that 15 a gap between DCI that triggers apenodic CSI-
RS and apertodic CSI-RS resource.

{8035] Option-1.1-2: Introduce a new field on Transmission configuration indication
m DCI format 0 2;

{06036] Note that: TSI request field used for triggering AP-TRS and/or AP-CSI-RS
has been included 10 DCI format 0 2.

{6637}  Option-1.1-3;
AP-CSI-RS in DCI format 11

{0038] Note that: Transmission configuration mdication field has been included in
DCI format 1 1.

{6039] Option-1.1-4: Introduces a new field on CSI request to trigger AP-TRS and/or
AP-CSI-RS in DCT format 1 2;
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{0040] Note that: Transmission configuration indication field has been included in
DCT formoat 12

{0041} Option-1.1-5: A new D{T format or other existing DCI format introduces one
field on CSI request to trigger AP-TRS and/or AP-CSI-RS and/or another field on
Transmission configuration indication.

[0042] In some embodiment, CS1 request field in above mentioned DCT format can
be used for at least one of indicating No triggering AP-TRS and/or AP-CSI-RS, triggering
AP-TRS and/or AP-CSI-RS, triggering AP-TRS and/or AP-CSI-RS and indicating the
number of AP-TRS and/or AP-CSI-RS transmission or 1esource or resource set or burst,
or indication the pattern of AP-TRS and/or AP-CSI-RS transmission or resource or
resource set or burst, or, indicating AP-TRS and/or AP-CSI-RS 1s transmitted in which
TRS and/or CSI-RS transnuission or resource or resource set or burst,

[0043] Option-1.1-6; U8 request field in DCT format 0 1/0 2 can be re-interpreted.
{6044] In some embodiment, CS1 request field in DCI format 0 _1/0 2 can be used for

at least one of’

No triggering AP-TRS and/or AP-CSI-RS;

— No mndicating TCI state;

—  Triggering AP-TRS and/or AP-CSI-RS;

- Indicating TCT state;

- No triggering AP-TRS and/or AP-CSI-RS and indicating TCI state;
Triggering AP-TRS and/or AP-CSI-RS and No indicating TCT state;

- Triggering AP-TRS and/or AP-CSI-RS and indicating TCI state;

Triggering AP-TRS and/or AP-CSI-RS, and indicating a pattern of AP-TRS and/or
AP-CSI-RS transmission or AP-TRS and/or AP-CSI-RS resource or AP-TRS and/or
AP-CSI-RS resource set or AP-TRS and/or AP-CSI-RS burst;
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- Triggering AP-TRS and/or AP-CSI-RS, and indicating a pattern of AP-TRS and/or
AP-CSI-RS transmussion ot AP-TRS and/or AP-CSI-RS resource or AP-TRS and/or
AP-CKI-RS resource set or AP-TRS and/or AP-CSI-RS burst and no indicating TCH

state;

- Tnggering AP-TRS and/or AP-CSI-RS, and indicating a pattern of AP-TRS and/or
AP-CSI-RS transmission or AP-TRS and/or AP-CSI-RS resource or AP-TRS and/or
AP-CSI-RS resource set or AP-TRS and/or AP-CSI-RS burst and indicating TCI

state;

{6045] Optionally, a pattern of AP-TRS and/or AP-CSI-RS transmission or AP-TRS
and/or AP-CSI-RS resource or AP-TRS and/or AP-CSIE-RS resource set or AP-TRS
and/or AP-CSI-RS burst can be replaced with one of the number of AP-TRS and/or AP-
CST-RS transmussion or respurce or resource set or burst, or indicating AP-TRS and/or
AP-CSI-RS 15 transmutted in which TRS and/or CSI-RS transmission or resource or
resource set or burst.

[0046] In some embodiment, different codepoint of CSI request field corresponds to
or associated with different TCI state information if TCIH state can be indicated by €SI
request field.

[0047] Option-1.1-7: Transmission configuration indication field in DCT format

1 _1/1 2 can be re-interpreted.

{6048] In some embodiment, Transmission configuration indication field in DCI
format 1_1/1 2 can be used for indicating TCT state, and triggering AP-TRS and/or AP-
CSI-RS or no triggering AP-TRS and/or AP-CSI-RS;

{0049} In some embodiment, Transmission configuration indication field in DCI
format 1 _1/1 2 can be used for mdicating TCI state, and whether to trigger AP-TRS
and/or AP-CKI-RS, and indicating the pattern of AP-TRS and/or AP-USI-RS transmission

or 1es0uUrce or resource set or burst.

-1
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{0050} Optionally, a pattern of AP-TRS and/or AP-CSI-RS transmission or AP-TRS
and/or AP-CSI-RS resource or AP-TRS and/or AP-CSIE-RS resource set or AP-TRS
and/or AP-CSI-RS burst can be replaced with one of the number of AP-TRS and/or AP-
CKI-RS transmission of resource or resource set or burst, or indicating AP-TRS and/or
AP-CSI-RS is transmitted in which TRS and/or CSI-RS transnussion or resource or
resource set or burst.

{0051 Each codepoint of Transmission configuration indication field corresponds to

or assoctated with at least one of the following status:
- Notriggering AP-TRS and/or AP-CSI-RS;
—  Nomdicating TCT state;
—  Triggering AP-TRS and/or AP-CSI-RS;
Indicating TCI state;
—  No triggering AP-TRS and/or AP-CSI-RS and indicating TCI state;
- Triggering AP-TRS and/or AP-CSI-RS and No indicating TCI state;
—  Trniggering AP-TRS and/or AP-CSI-RS and indicating TCI state,

- Triggering AP-TRS and/or AP-CSI-RS, and mdicating a pattern of AP-TRS and/or
AP-CSI-RS transmission or AP-TRS and/or AP-CSIL-RS resource or AP-TRS and/or
AP-CSI-RS resource set or AP-TRS and/or AP-CSIE-RS burst;

- Triggering AP-TRS and/or AP-CSI-RS, and indicating a pattern of AP-TRS and/or
AP-CKI-RS transmission or AP-TRS and/or AP-CSI-RS resource or AP-TRS and/or
AP-CSI-RS resource set or AP-TRS and/or AP-CSI-RS burst and no indicating TCI

state;

Triggering AP-TRS and/or AP-CSI-RS, and indicating a pattern of AP-TRS and/or
AP-CSI-RS transmuission or AP-TRS and/or AP-CSI-RS resource or AP-TRS and/or
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AP-CSI-RS resource set or AP-TRS and/or AP-CSI-RS burst and indicating TCI

state;

{0052] In some embodiment, if TCT state used for candidate cell 1s indicated, then
assoctated AP-TRS and/or AP-CSI-RS transmission or AP-TRS and/or AP-CSI-RS
resource or AP-TRS and/or AP-CSI-RS resource set or AP-TRS and/or AP-CSI-RS burst
can be triggered simultanecusly.

{B053] Option-1.1-8 A new DCI format or other existing DCI format introduces one
field for triggering AP-TRS and/or CSI-RS and/or indicating or updating Transmission
configuration indication.

{0054] In some embodiment, this field can be used for at least one of indicating TCI
state, triggering AP-TRS and/or AP-CSI-RS, indicating the pattern of AP-TRS and/or AP-
CSI-RS transmission or resource or resource set or burst.

{B05E] Optionally, a pattern of AP-TRS and/or AP-CSI-RS transmission or AP-TRS
and/or AP-CSI-RS resource or AP-TRS and/or AP-CSI-RS resource set or AP-TRS
and/or AP-CSI-RS burst can be replaced with one of the number of AP-TRS and/or AP-
CKI-RS transmission or resource or resource set or burst, or indicating AP-TRS and/or
AP-CSI-RS 1s transmitted in which TRS and/or CSI-RS transmission or resource or
resource set or burst.

{0036] Optionally, the meaning of each codepomnt of this field can refer to any of the
above mentioned in this embodiment or disclosure.

[BO87] Note that: TCI state indicated or updated by Transmission configuration
mdication field can be used for serving cell and/or candidate cell, or, 15 associated with at
least one of serving cell and candidate cell.

{0058] Note that: AP-TRS and/or AP-CSI-RS can be associated with a TCl state or
candidate cell.

{(059] Optionally, AP-TRS and/or AP-CSI-RS, and/or TCI state and/or candidate cell

can be associated with each other,
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{0060] Note that: within AP-TRS and/or AP-CSI-RS burst, TRS and/or CSI-RS
resource can reuse the existing time transmission occasion, or define the new time and/or
frequency domain ransmission oCccasion.

{0061} Embodiment 2 (MAC CFE indicates TCI state and AP-TR5/CSI-RS)
{0062] Embodiment 2 describes example methods to indicate TCI state and/or TRS
and/or CSI-RS by using combined medium access control element (MAC CE). To be
specific,

{0063] Alternative-2 1: at least one of one or more TCI state and trigger one or more

TRS and/or CSI-RS can be indicated or triggered by one combined MAC CE signaling;
{6064] In some embodiment, one or more AP-TRS and/or AP-CSI-RS transmussion
Of resource or resource set or burst correspond to, or associated with TCI State for
serving cell and/or candidate cell, or associated with candidate cell. Tn some embodiment,
TCI state associated with candidate cell or correspond to, or associated with candidate
cell.

{B065] In order to support alternative-2.1, at least one of the following options can be
considered:

{0066] Option-2.1-1: using the existing MAC CE signaling to mdicate or update or
activate or trigger at least one of one or more TCI state and one or more TRS and/or C81-
RS;

{0067] If the existing MAC CE signaling supports TCI state indication or update or
activation/deactivation, then a new field for triggering TRS and/or CSI-RS or indication
TRS and/or CSI-RS transmussion position can be mtroduced. Optionally, triggering or
indicating one or more AP-TRS and/or AP-CSI-RS transmission or resgurce of resource
set or burst,

{0068] If the existing MAC CE signaling supports triggering one or roore AP-TRS

and/or AP-CKI-RS transmission or resource or resource set or burst, or, periodic TRS
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and/or periodic CSI-RS, or, semi-persistent TRS and/or semi-persistent C8E-RS, thena
new field for TCT state indication can be introduced.

[{0069] If aperiodic TRS and/or CSI-RS 18 supported, then periodic TRS and/or
periodic USI-RS, or, semi-persistent TRS and/or semu-persistent USE-RS 1n existing MAC
CE signaling can be replaced with aperiodic TRS and/or CSE-RS.

[0070] If the existing MAC CE signaling supports TCI state indication or update or
activation/deactivation, and, supports periodic TRS and/or CSI-RS or aperiodic TRS
and/or CSI-RS or semi-persistent TRS and/or CSI-RS,

{6071} If the exasting MAC CE signaling does not support neither TCI state
indication or update or activation/deactivation, nor, pertodic TRS and/or CSI-RS or
aperiodic TRS and/or CSI-RS or semi-persistent TRS and/or CSI-RS, then at least one of
the following can be considered:

[0072] A new field for triggering or indicating TRS and/or CSI-RS can be introduced;
Wherein, the detailed design can refer to the method or rule above mentioned.

{0673] A new field for TCI state indication can be introduced. Wherein, the detailed
design can refer to the method or rule above mentioned.

{0674] A new field for mndicating TCT state and triggering or indicating TRS and/or
CSI-RS can be mtroduced. Wherem, the detailed design can be referred to the method or
rule above mentioned.

{6G75] Option-2.1-2: using a new MAC CE signaling to indicate or update or activate
or trigger at least one of one or more TCT state and one or more TRS and/or CSI-RS;
{0676] A new field for triggering or indicating TRS and/or CSI-RS can be introduced,
Wherein, the detailed design can refer to the method or rule above mentioned.

16877] A new field for TCT state indication can be introduced. Wherein, the detailed

design can refer to the method or rule above mentioned.

11



WO 2024/065561 PCT/CN2022/122954

{B078] A new field for mdicating TCI state and triggering or indicating TRS and/or
CSI-RS can be mtroduced. Wherem, the detaded design can refer to the method or rule
above mentioned.

{6079} Embodiment 3 (B indicates Cell ID and AP-TRS/CSI-RS)

{00890] Different from embodiment 1, embodiment 3 describes example methods on
whether to introduce Cell information n DCI signaling explicitly or smplicitly,

{0081 Note that: Cell can be at least one of serving cell and candidate cell.

(6082] Note that: Cell information can be cell ID, or cell index, or other mformation
related cell.

{0083} In some embodiment, a new field on cell information can be introduced in
DT signaling. This field 1s used to indicate or update or activate/deactivate one or more
Cells or Cell identifications.

{0084] In some embodiment, if this field presents, 1t means that the indicated TCI
state and/or TRS/CSI-RS is associated to or indicated or applied for the current indicated
cell. If this field absent, then it means that the indicated TCI state and/or TRS/CSE-RS is
associated to or indicated or applied for serving cell or serving TRP

{0085] In some embodiment, if a new field on cell information is not mtroduced in
DT signaling, then cell information can be obtained by implicitly method. Tn some
example, cell information can be obtained or determined by association between TCH
state and cell, or association between TRS and/or CSI-RS and cell, or association
between TRS and/or CSI-RS and TCI state. Optionally, association between TC state
and cell, or association between TRS and/or CSI-RS and cell, or association between
TRS and/or CSI-RS and TCI state is determined by at least one of pre-defined, or MAC
CE, RRC, D{T

[0086] In this embodiment or disclosure, TRS and/or CSI-RS can be periodic, or

aperiodic, or semi-persistent.
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{0087] In some embodiments, one combined DCI signaling can indicate or update or
activate or trigger at least one or more target candidate cells and one or more TRS and/or
CSKI-RS and T state by one field or individual field. Optionally, TCT state in
embodiment 1 can be replaced with cell or cell information. Optionally, a field on cell
mformation can be introduced in a DCT signaling above mentioned.

[B088] In some embodiment, any association of Cell ID/information, TCI state, RS in
TCI state, TRS and/or CSI-RS also belongs to the scope of this disclosure.

{B089] Embeodiment 4 (MAC CE indicates Cell ID and AP-TRS/CSI-RS)

[6090] Different from embodiment 2, embodiment 4 embodiment 3 describes
example methods on whether to mtroduce Cell information in MAC CE signaling
exphicitly or implicitly.

[0091] Note that: Cell can be at least one of serving cell and candidate cell.

[0092] Note that: Cell information can be cell ID, or cell index, or other mformation
related cell.

{0093] In some embodiment, MAC CE signaling introduces a new field on Cell
mformation. This field s to indicate or update or activate/deactivate one or more Cells or
Cell identifications.

{0094] In some embodiment, if this field presents, it means that the indicated TCI
state and/or TRS/CSI-RS 15 associated to or indicated or apphied for the current indicated
cell. If this field absent, then it means that the indicated TCI state and/or TRS/CSI-RS 15
associated to or indicated or applied for serving cell or serving TRP

{0095] In some embodiment, if a new field on cell information is not introduced 1n
DT signaling, then cell information can be obtained by mmplicitly method. In some
example, cell information can be obtained or determined by association between TCH
state and cell, or association between TRS and/or CSI-RS and cell, or association
between TRS and/or CSI-RS and TCT state. Optionally, association between TC state

and cell, or association between TRS and/or CSI-RS and cell, or association between
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TRS and/or CSI-RS and TCI state 1s determined by at least one of pre-defined, or MAC
CE, RRC, BCL

[00696] In this embodiment or disclosure, TRS and/or CSI-RS can be pernodic, or
aperiodic, or semi-persistent.

{10097] In this embodiment or disclosure, one combined MAC CE signaling can
mdicate or update or activate or trigger at least one or more target candidate cells and one
or more TRS and/or CSI-RS and TCI state by one field or mdividual field. Optionally,
TCT state in embodiment 2 can be replaced with cell or cell information. Optionally, a
field on cell information can be introduced in a MAC CE signaling above mentioned.
{00938] In some embodiment, any association of Cell IDVinformation, TCI state, RS 1n
TCI state, TRS and/or CSI-RS also belongs to the scope of this disclosure.

{0099} Embodiment 5 (Different signaling indicate TCH state and AP-TRS/CSI-
RS, respectively)

{0100] Embodiment 5 describes example methods to indicate or update or activate at
least one of one or more TCT states and one or more TRS and/or CSI-RS by using
separate signaling message. Here, signaling message can be downhlink control information
(DCT), or, medium access control element (MAC CE).

{01061} In some embodiment, one or more TCT state is associated with a candidate cell
or target cell or PCT that s different from the serving cell, or, TRS and/or CSI-RS.

{0102] To be specific, at least one of the following alternatives can be used to
indicate or update or activate at least one of one or more TCT states and one or more TRS

and/or CSI-RS:

Alternatives T state TRS and/or CSI-RS
Al-5.1 MAC CE#1 MAC CE#2
Al-52 MAC CE D
Alt-53 DCE#T DCE#2
Alt-5.4 DI MACCE
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{0103] Alternative-5.1: one MAC CE to indicate or update or activate one or more
TCT state and another MAC-CE to indicate or update or activate or trigger one or more
TRS and/or CSI-RK;

{0104 Alternative-5.2: one MAC CE to indicate or update or activate one or more
TCT state and one DCT 1o indicate or update or activate or trigger one or more TRS and/or
CSI-RK;

{0105] Alternative-5.3; one DCI to indicate or update or activate one or more TCI
state and another DCI to indicate or update or activate or trigger one or more TRS and/or
CRI-RS;

{0106] Alternative-5.4; one DCI to indicate or update or activate one or more TCI
state and one MAC CE to mdicate or update or activate or trigger one or more TRS

and/or CSI-RS;
{1) For the case that MAC CE indicates or updates or activates one or more TCI states,

® Optionally, the maximum number of indicated or activated or updated TCI state
depends on UE capability, or ts determined by pre-defined, BCT signaling, MAC

CE signaling, RRC signaling, the number of cell, or the number of TRS/CSI-RS.

# Optionally, one TCI state can be associated with one cell identification, or more
TCT states can be associated with a cell or different cells including serving cell

and candidate cell or target cell.
® Oune or more TCT states can be applied starting from a specific time. Wherein,

B specific time can be the first slot or symbol or subframe or frame that is after
a} ntX*Y, or b} a time duration, where

» For a), n 18 a position in which UE starts or ends receiving PDSCH

(physical downlink shared channel} carrying MAC CE signaling, or UE

starts or ends sending hybrid automatic request acknowledgement
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HARQ-ACK information corresponding to the PDSCH carrying MAC
CE signaling; X s an mteger larger than 1, suchas, 1,2, 3,4, 5,6, 7, 8,
9, 10, etc.; Y is the number of at least one of slot, subframe, symbol,
frame;
» Forb), a time duration consists of at least one of starting posttion, ending
position, time length. Start of time duration can be a time that UE starts
or ends receiving PDSCH carrying MAC CE signaling, or UE starts or
ends sending HARQ-ACK information corresponding to the PDSCH
carrying MAC CE signaling. Ending of time duration or the length of

time duration can be configured or fixed value.
(2} For the case that DCT indicates or updates or activates one or more TCI states,

€ Optionally, the maximum number of indicated or activated or updated TCI state
depends on UE capability, or is determined by pre-defined, DCI signaling, MAC
CE signaling, RRC signaling, the number of cell, or the number of TRS/CSI-RS.

® Optionally, one TCI state can be associated with one cell identification, or more
TCI states can be associated with a cell or different cells including serving cell

and candidate cell or target cell

@ Insome embodiment, one or more TCI state can be indicated by a codepoint from
TCT field of DCI signaling. For example, if one codepoint corresponds to two TCE
state, one TCI state 1s associated to serving cell, another TCT state 18 associated to
candidate cell or target cell. Or, one TCI state 1s associated to candidate cell with
Cell 1D #1, another TCI state is associated to candidate cell with Cell 1D #2. Note

that “associated to” mentioned above can be also replaced with “indicated by”.

@ One or more TCI states indicated or updated by DI can be applied starting from

a specific time. Wherein,
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B specific time can be the first slot or symbol or subframe or frame that at least

gap in symbol or slot or subframe or frame after reference position.

» Reference position can be a position m which UE starts or ends receiving
DCT signaling, or UE starts or ends sending HARQ-ACK information
corresponding to DCT signaling that indicates TCT state or corresponding

to the PDSCH scheduled by BCI signaling carrying TCI state.

‘v‘/

Gap can be configurable or fix or configured based on UE capability.
Optionally, the signaling to configure gap can be pre-define, or RRC

signaling, MAC CE signaling, or BCI signaling.

(3} For the case that one or more TRS and/or CSI-RS are triggered or indicated or updated

or activated by MAC CE,

@ MAC CE can trigger or indicate or update or activate one more TRS and/or CSI-

RS resource or resource set or burst. Wherein,

B The position to transmit the first TRS or CSI-RS resource or resource set or
burst can be determined based on an offset. Related conitent can be found in

embodiment 8.

B The starting of the offset can be a time that UE starts or ends receiving or
transmitting an information or signaling, or, UE starts or ends receiving
PDSCH carrying MAC CE signaling, or, UE starts or ends sending HARQ-

ACK mformation corresponding to the PDSCH carrying MAC CE signaling.

B The offset value can be configured by at least one of pre-defined method,
RRC signaling, MAC CE signaling, DCT signaling. Optionally, the offset
value can reuse the offset specified by aperiodicTriggeringOffset, or new

parameter in signaling.

{4y For the case that one or more TRS and/or CSI-RS are triggered or indicated or updated
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or activated by DI signaling,

®

if TRS or CSI-RS 1s aperiodic, CSI request field in DCI signaling can be used for

triggering AP-TRS, or AP CSI-RS.

Optionally, CSI request field or a new field in DCI signaling can be used for
triggering AP-TRS, and/or AP CSI-RS, and/or, indicate TRS or CSI-RS

resource or resource set or transmission burst.

Optionally, CSTI request field or a new field in DT signaling can be used for
triggering AP-TRS, or AP CSI-RK, and/or, indicating corresponding Cell

identification or additional PCI that 1s different from serving cell.

Optionally, a triggering corresponds to the specific number of TRS or CSi-
RS respurce or resource set or transmission burst or time domain pattern of
TRE or USI-RS. Wherein, the specific valug or time domain pattern can be

configured by pre-defined or UE capability.

For periodic or semu-persistent TRS or CSI-RS, CSI request field or a new field

i DClI signaling can be used for activating or enabling periodic or semi-persistent

TRS or CSI-RS.

Optionally, an activation ndication or enabled mdication corresponds to the
spectfic number of TRS or USI-RS resource or resource set or transmission
burst or time domain patiern of TRS or CSI-RS. Wherein, the specific value

or time domain pattern can be configured by pre-defined or UE capability.

The position to transmit the first TRS or CSI-RS can be determined based on an

ofteet. Related content can be found in embodiment &,

The starting of the offset can be a time 10 which UE starts or ends recetving or

transmitting an information or signaling, or, UE starts or ends receiving DCI

signaling, or UE starts or ends sending HARQ-ACK information corresponding
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to DCT signaling that indicates TRS or CSI-RS.

® The offset value can be configured by at least one of pre-defined method, RRC
signaling, MAC CE signaling, BCI signaling. Optionally, the offset value can
reuse the offset specified by aperiodicTriggeringOffset, or new parameter in

signaling.

{0167} Embodiment 6 (Different signaling indicate Cell and TRS/CSE-RS,
respectively)

{0108] Embodiment 6 describes example methods to indicate Cell identification
and/or TRS/CSI-RS by using separate signaling message. Wherein, signaling message
can be downlink control information (C1}, or, medium access control element (MAC
CE).

[3109] To be specific, at least one of the following alternatives can be used to
indicate or update or activate one or more cell identifications and/or one or more TRS

and/or CSI-RS:

Alternatives Cell identification TRS and/or CSI-RS
Alt-6.1 MAC CE#1 MAC CE#2
Alt-6.2 MACCE DO
Alt-6.3 DCT #1 DCE#2
Alt-6.4 DCI MACCE
{0119] Alternative-6.1: one MAC CE to indicate or update or activate one or more

cell identifications and another MAC-CE to indicate or update or activate or trigger one
or more TRS and/or CSI-RS;

{0114 Alternative-6.2: one MAC CFE to indicate or update or activate one or more
cell identifications and one DCT to indicate or update or activate or trigger one or more

TRS and/or CSI-RK;
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{6112] Alternative-6.3: one DCI to indicate or update or activate one or more cell
identifications and another DCT to indicate or update or activate or trigger one or more
TRS and/or CSI-RK;

{6113] Alternative-6.4: one D{CT to indicate or update or activate one or more cell
identifications and one MAC CFE to indicate or update or activate or trigger one or more

TRS and/or CSI-RS;

{1) For the case that MAC CE mndicates or updates or activates one or more cells or cell

information,
& Optionally, cell mcludes at feast one of serving cell and candidate cell.

® Optionally, if MAC CE only indicates or activates or updates one cell, then it is

used for mobility.

@ Optionally, one or more TCI states are associated with a cell, or, each TCI state is
associated with a cell, or, a cell is associated with one TCI state, or a cell 15
associated with more TCT states. Optionally, each cell can associate different
number of TC state. Specifically, the maximum number of indicated or activated
or updated TCI state for serving cell or candidate cell or the maximum number of
mdicated or activated or updated cell depends on UE capability, or 1s determined

by at least one of pre-defined, DCI signaling, MAC CE signaling, RRC signaling.

@ Optionally, if one or more cell identifications is indicated or updated or activated
by MAC CE, then one or more TCI states associated with (or corresponding to)

one or more cell identifications is simultaneously indicated or updated or activated.

® Optionally, a field can be used to indicate whether each TCI state 15 for serving
cell or candidate cell or 15 used to mdicate serving cell or candidate cell. For
example, Cell ID1 represents the status of ith Cell ID. =0 denotes serving cell ID,

t #0 denotes candidate cell ID.

20
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€ Optionally, one or more cell and/or one or more TCI state associated with cell

identification can be applied starting from a specific time.

B Optionally, cell identification and TCI state associated with (or corresponding
to) cell identification can have same application time or different application

time.

B Specific ime can be the first slot or symbol or subframe or frame that 15 after

a} n+tX*Y, or b} a time duration, where

S

»  For a}, n 1s a position in which UE starts or ends receiving PDSCH
carrying MAC CE signaling, or UE staris or ends sending HARQ-ACK
information corresponding to the PDSCH carrving MAC CE signaling;
X 1s an integer larger than 1, suchas, 1,2,3,4,5,6,7, 8,9, 10, etc; Yis

the number of at least one of slot, subframe, symbol, frame;

‘v‘/

For b}, a time duration consists of at least one of starting position, ending
position, time length. Start of time duration can be a time that UE starts
or ends receiving PDSCH carrying MAC CE signaling, or UE starts or
ends sending HARQ-ACK information corresponding to the PDSCH
carrying MAC CE signaling. Ending of time duration or the length of

fime duration can be configured or fixed value.

(2) For the case that DCY indicates or updates or activates one or more cell,

]

]

Optionally, cell can be at least one of serving cell and candidate cell.
Cptionally, a cell identification field 1s introduced in BCL

Optionally, the cell identification ndicated in DCT 1s associated with TCT state

mdicated in the current DCT or different DCI signaling,

Optionally, the maximum number of indicated or activated or updated TCT state

2]
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for serving cell or candidate cell, or, the maximum number of indicated or
activated or updated cell, or, the maximum number of indicated or activated or
ppdated TCT state depends on UE capability or 1s determined by pre-defined, DCI

g, MAC CE signaling, RRC signaling, the number of cell, or the number

o0

signalin

of TRS/CSI-RS.

@ Optionally, each codepoint of the DCI Transmussion configuration indication field
has one corresponding cell identification, or each codepoint of the DCI
Transmission configuration indication field is associated with a cell identification.

Optionally, each codepoint includes one or more TCI states.

® Optionally, if the number of TCI state for each codepoint is 2, then assume that
first TCT state of each codepomnt of the DCT Transmission configuration indication
field 1s used for serving cell, or 15 associated with serving cell; the second TCI
state of each codepoint of the DCI Transmission configuration indication field s
used for candidate cell, or 15 associated with candidate cell. Optionally, if the
number of TCT state for each codepoint 15 extended to C1, then the same logic
mentioned above can be applied 1 can be configurable or pre-defined or

determined based on UFE capabality.

@ Optionally, one or more cell identifications and/or one or more TCT state

associated with cell identification indicated or updated or activated by DCI can be
applied starting from a specific time. Wherein,

B specific ime can be the first slot or symbol or subframe or frame that at least

gap in symbol or slot or subframe or frame after reference position.

Reference position can be a position i which UE starts or ends receiving
BT signaling, or UE starts or ends sending HARQ-ACK mformation
corresponding to DCI signaling that mdicates TCI state or corresponding
to the PDSCH scheduled by DCT signaling carrying TCI state.

22
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» Gap can be configurable or fix or configured based on UE capability.
Optionally, the signaling to configure gap can be pre-define, or RRC

signaling, MAC CE signaling, or BCI signaling.

(3} Forthe case that TRS and/or CSI-RS are trigeered or indicated or updated or activated

by MAC CE,

@ MAC CE can trigger or indicate or update or activate one more TRS and/or CSI-

RS resource or resource set or burst. Wherein,

B The position to transmut the first TRS or CSI-RS can be determined based on

an offset. Related content can be found in embodiment 8.

B The starting of the offset can be a time that UE starts or ends receiving or
transmitting an nformation or signaling, or UE starts or ends receiving
PDSCH carrying MAC CE signaling, or UFE starts or ends sending HARQ-

ACK mformation corresponding to the PDSCH carrying MAC CE signaling.

B The offset value can be configured by at least one of pre-defined method,
RRC signaling, MAC CE signaling, DCT signaling. Optionally, the offset
value can reuse the offset specified by aperiodicTriggeringOffset, or new or

other parameter i signaling,
(4) For the case that TRS and/or USE-RS are triggered or indicated or updated or activated
by DCI signaling,
& i TRS or USI-RS 18 aperiodic, CSI request field 10 DCI signaling can be used for
triggering AP-TRS, or AP CSI-RS.

B Optionally, CST request field or a new field in DCT signaling can be used for
triggering AP-TRS, or AP USI-RS and/or indicate TRS or CSI-RS resource

or resource set or transmission burst.
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[0114]

B Optionally, CSI request field or a new field in BCT signaling can be used for
triggering AP-TRS, or AP CSI-RS and/or corresponding Cell or additional

PCI that 15 different from serving cell.

B Optionally, a triggering corresponds to the specific number of TRS or CSi-
RS resource or resource set or transmission burst or time domain pattern of
TRS or CSI-RS. Wherein, the specific value or time domain pattern can be

configured by pre-defined or UE capability.

For periodic or semi~-persistent TRS or CSI-RS, CST request field or a new field
i DCI signaling can be used for activating or enabling periodic or semi-persistent

TRS or CSI-RS.

B Optionally, an activation indication or enabled indication corresponds to the
specific number of TRS or USI-RS resource or resource set or transmission
burst or time domain pattern of TRS or CSI-RS. Wherein, the specific value

or time domain pattern can be configured by pre~-defined or UE capability.

The position to transmit the first TRS or CSI-RS can be determined based on an

offset. Related content can be found i embodiment 8.

The starting of the offset can be a time 10 which UE starts or ends recetving or

transmitting an information or signaling, or UE starts or ends receiving DCI

signaling, or UE starts or ends sending HARQ-ACK information corresponding

to DCT signaling that indicates TRS or CSI-RS.

The offset value can be configured by at least one of pre-defined method, RRC
signaling, MAC CE signaling, DCI signaling. Optionally, the offset value can
reuse the offset specified by aperiodicTriggeringOffset, or new or other parameter
i signaling,

Embeodiment 7 (QCL relationship)

24
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{0115] Embodiment 7 describes example methods to determine QCL {quasi co-
location) assumption of TRS and/or CSI-RS. Optionally, determine QCL assumption of
AP-TRS and/or AP-CSI-RS.

{0116] In current specification, AP-TRS or AP-CSI-RS can be QCLed with P-TRS or
P-CSI-RS. P-TRS or P-CSI-RS can be QCLed with SSB.

[0117] In some embodiment, AP-TRS or AP-CSI-RS can be QCLed with S8B or
CSI-RS.

{0118] In some embodiment, AP-TRS or AP-CSI-KRS 15 associated with a Cell
identification or PCT or TCT state. Optionally, Cell can be at least one of serving cell and
candidate cell. PCI can be physical cell identification of serving cell or a physical cell
wdentification of candidate cell that is different from serving cell.

[0119] In some embodiment, AP-TRS or AP-CSI-RS 1s configured in the indicated or
updated or activated Cell.

{6120] In some embodiment, S8B or CSI-RS is associated with serving cell or
configured from serving cell.

{6121} In some embodiment, AP-TRS or AP-CSI-RS for candidate cell can be
QCLed with SSB or CSI-RS included 1in TCI state indicated by serving cell and/or
candidate cell.

[0122] In some embodiment, AP-TRS or AP-CSI-RS for candidate cell can be
(3CLed with DM-RS of PDSCH and DM-RS of PDCCH (physical downhink control
channel). Wherein, PDSCH carries MAC CE signaling to indicate or update or activate or
deactivate at least one of TCI state, Cell ID, TRS or CSI-RS.

[6123] In some embodiment, Cell identification is associated with one or more TCH
state, or, corresponds to one or more TCH state.

{0124] Embodiment 8 (TRS/CSI-RS time-domain behavior)

[0125] Embodiment 8 describes example methods to provide time domain behavior

of TRS or CSE-RS transmission.
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{0126} In some embodiment, reference position can be a starting position or ending
position in which UE receives a signaling. Optionally, signaling can be DCI signaling, or
MAC CE signaling, or switch command. Optionally, signaling may indicate at least one
of TCI state, target cell, timing advance (TA), offset for transmitting or recetving TRS or
CSI-RS or transmutting reporting, gap for between TRS/CSI-RS transmussion occasion or
burst or between a TRS/CSI-RS transmission occasion or burst and reporting.

{0127] In some embodiment, reference position can be a starting position or ending
position in which UE sends a HARQ-ACK information. Optionally, the HARQ-ACK
mformation corresponds o a signaling or a transmission.

{0128] In some embodiment, TRS or CSI-RS transmission occasion or transnussion
burst 1s determined based on an offset.

[0129] In some embodiment, TRS or CSI-RS transmission occasion of transmission
burst consists of X1 slot or symbol or subframe or frame. Each one or Y1 slot or symbol
or subframe or frame includes Z1 TRS or CSI-RS resource or resource set. Between TRS
or CSI-RS resources or resource sets have an interval of time domain. Optionally, X1,
Y1, Z1 1s an integer larger than or equal to 1.

{6130} In some embodiment, the offset is started from the reference posttion. The
offset can be determined or indicated by a signaling, or pre-defined. Optionally, signaling
can be BCI signaling, or MAC CE signaling, or switch command.

{0131] In an example, as shown in FIG. T, TRS or CSI-RS transmission occasion or
transmission burst can be started based on an offset, relative to reference position.

[0132] In some embodiment, if two or more TRS or CSI-RS transnussion occasion or
transmission burst i1s configured or triggered, then TRS or CSI-RS transmission occasion
or transmission burst can be determined by one of the following: the first TRS or CSI-RS
fransmission occasion or transmission burst can be started based on an offset, relative o
reference position; the second TRS or CSI-RS transmission occasion or transmission

burst can be determined based on: method-1: a gap from the ending of first TRS or CS1-
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RS transmission occasion or transmission burst to starting of second TRS or CSI-RS
transmission occasion or transmission burst; or method-2: a gap#l from the starting of
first TRS or CSI-RS transmussion occasion ot transmission burst to starting of second
TRS or CSI-RS transmission oceasion or transmission burst; or method-3: an offset #1,
relative to reference position, as shown i FIG.2. Same logic 15 apphied for the subsequent
TRS or CSI-RS transmission occasion or transmisston burst.

{6133] In some embodiment, at least one of offset, offset #1, gap, gap#1 can be
determined by at least one of DCI signaling, MAC CE signaling, RRC signaling, or pre-
defined, or UE capability.

{6134] In some embodiment, TRS or CSI-RS transmission occasion or transnussion
burst and the related reporting can be determined by at least one of the following:

[0135] Any method above to be used to determined one or more TRS or CSI-RS
transmission occasion or transmission burst can be applied n this case;

{0136] The reporting can be transmitted in a certain position as shown in FIG. 3.
Optionally, the certain position can be determined based on gap #1, relative to the starting
of ending of a specific TRS or CSI-RS transmussion occasion or transmission burst; or
based on an offset #1, relative to reference position. Optionally, the specific TRS or CSI-
RS transmission occasion or transmission burst can be the first TRS or CSI-RS
transmission occasion or transmission burst, or last TRS or CSI-RS transmission occasion
or transmission burst, or an indicated or default TRS or CSI-RS transmission occasion or
transmission burst before reporting. Optionally, at least one of gap #1, offset #1 can be
determuned by at least one of DCI signaling, MAC CE signaling, RRC signaling, or pre-
defined, or UE capability. Optionally, an indicated or default TRS or CSI-RS
transmission occasion or transmission can be determined by at least one of DCI signaling,
MAC CE signaling, RRC signaling, or pre-defined, or UE capability.

[0137] In some embodiment, TRS or USI-RS transnussion occasion or transmission

burst and the related reporting can be done after cell switch command, or before cell
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switch command or a signaling for triggering mobility, or based on a triggering command
or based on an indication.

[3138] Example Systems and Apparatus

{0139] FIG. 5 shows an exemplary block diagram of a hardware platform 500 that
may be a part of a network device {e.g., base station) or a communication device {e.g., a
user equiipment (UE)). The hardware platform 500 includes at least one processor 510
and a memory 505 having instructions stored thereupon.  The instructions upon
execution by the processor 510 configure the hardware platform 500 to perform the
operations described in the various flowcharts, and in the various embodiments described
in this patent document. The transmutter 515 transmits or sends information or data to
another device. For example, a network device transmitter can send a message to a user
equipment.  The recetver 520 receives information or data transmitted or sent by another
device. For example, a user equipment can receive a message from a network device.
The hardware platform 500 may be used to implement a wireless device or a network
device described in the present document.

{0140} The implementations as discussed above will apply to a wireless
communication. FIG. 6 shows an example of a wireless communication system (2.2, a
3G or NR cellular network) that includes a base station 620 and one or more user
equiproent (UE) 611, 612 and 613, In some embodiments, the UEs access the BS {e.g.,
the network) using a communication link to the network (sometimes called uplink
direction, as depicted by dashed arrows 631, 632, 633), which then enables subsequent
communication {e.g., shown in the direction from the network to the UEs, sometimes
called downlink direction, shown by arrows 641, 642, 643) from the BS to the UEs. In
some embodiments, the BS send mformation to the UEs (sometimes called downlink
direction, as depicted by arrows 641, 642, 643}, which then enables subsequent
commumnication {e.g., shown in the direction from the UEs to the BS, sometimes calied

uplink direction, shown by dashed arrows 631, 632, 633} from the UEs to the BS.  The
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UE may be, for example, a smartphone, a tablet, a mobile computer, a machine to
machine (M2M) device, an Internet of Things (ToT) device, and so on.

{6141} The following technical solutions may be adopted by some preferred
embodiments.

{0142} 1. A method of wireless communication {e.g., method depicted in FIG. 4A),
comprising: receiving (402}, by a wireless device, one or more signaling that indicate one
or more of a reference signal (RS), a transmission configuration information {TCI state),
or a cell imformation; and configuring (404} the wireless device to operate according to
the one or more signaling.

[6143] 2. A method of wireless communication {e.g., method depicted in FIG. 4B),
comprising: transmitting (412}, by a network device to a wireless device, one or more
stgnaling that indicate one or more reference signal (RS), a transmission configuration
information { TCI state}, or a cell information. The one or more signaling may cause the
wireless device to configure as described with respect to the method of FIG 4A.

{0144] 3. The method of solution 1 or 2, wherein the reference signal, the TCI state
and the cell mformation are related using at least one of’

{6145] the RS is associated with the TCI state;

{0146] the RS is associated with the cell;

{0147} the TCI state 1s associated with the cell;

{(1148] the TCI state 1s associated with the RS,

{0149] the cell 1s associated with the RS;

[0150] the cell 1s associated with the TCT state.

[3151] 4. The method of solution 1 or 2, wherein, the one or more signaling includes
a signaling indicating whether the RS is transmitted or triggered, and the signaling further
mcludes one or more of: g field for the TCI; or a field for the cell information.

[31582] 5. The method of solution 1 or 2, wherein the one or more signaling includes a

signaling imdicating the TCI state, and the signaling further includes one or more of: a
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field that triggers or indicates whether one or more RS can be transmitted; a field that
triggers or indicates whether one or more RS can be transmitted and one or more RS
transmission positions; or a field that identifies the cell information,

{0153] 6. The method of solution 1 or 2, wherein the one or more signaling includes a
signaling includes one or more of: a field that triggers or indicates whether one or more
RS can be transnutted; a field that triggers or indicates whether one or more RS can be
transmitted and RS transmission position; a field that indicates the TCE; or a field that
identifies the cell information.

[0154] 7. The method of solution | or 2, wherein the one or more signaling includes a
signaling that includes a field that mndicates whether the RS 1s transmutted or triggered,
and wherein the field further indicates one or more of the TCT state or the cell
mformation.

[0155] 8. The method of solution 1 or 2, wherein the one or more signaling includes a
signaling that includes a field that mdicates the TCl state, and wherein the field further
indicates one or more of whether the RS 1s allowed to be transmitied or triggered or the
cell mformation.

{0156] 9. The method of any of solutions 1-8, wherein, the signaling includes a field

that represents one or more of:

[0157] does not indicate triggering or transmiiting the RS;

{0158] does not indicate the TCI state;

{0159] does not indicate the cell information;

{0160] indicates the triggering or transmitting the RS;

{6161} mdicates the TCT state;

10162] indicates the cell identification;

[0163] does not indicate the triggering or transmitting the RS and indicates the TCI
state;
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{0164] indicates the triggering and/or fransmitting the RS and does not indicate the

TCT state;
{6165] mdicates the triggering or transmitting the RS and the TCI state;
{0166] does not indicate the triggering or transmitting the RS and does not indicate

the cell information;

{8167] indicates the triggering or transmutting the RS and does not indicate the cell
information;

{0168] mdicates the triggering or transmitting the RS and indicates the cell
information;

[6169] does not indicate TCT state and mdicating a cell;

{6170] indicates the TCT state and does not indicate the cell information;
[0171] indicates the TCT state and indicates the cell information;
[0172] does not indicate the triggering or transmitting the RS and does not indicate

the TCI state and no indicating a cell;

{0173] does not indicate the triggering or transmitting the RS and does not indicate
the TCI state and indicates the cell information;

{6174] does not indicate the triggering or transmitting the RS and indicates the TCI
state and does not indicate the cell identifier;

[0175] does not indicate triggering or transmitting RS and mdicating TCI state and
idicating a cell;

{0176] mdicates the triggering or transmitting the RS and does not indicate TCI
state and does not indicate the cell information;

{6177] mdicates the triggering or transmitting the RS and does not indicate TCT
state and indicates the cell information;

{0178] indicates the triggering or transmatting the RS and indicates the TCI state

and does not indicate the cell information;
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{6179] idicates the triggering or transmitting the RS and indicates the TCI state
and indicates the cell information;

{6180] mdicates the triggering or transmitting the RS and mdicates a pattern of RS
transmission Of resource or resource set or fransmission burst;

{0181} indicates the triggering or transmitting the RS and indicates a pattern of RS
fransmission of resource or resource set or transmission burst and does not mdicate the
TCI state;

{0182] mdicates the triggering or transmitting the RS and a pattern of RS
transmission Or rEsource or resource set or transmission burst and indicating TCY state;
{6183] mdicates the triggering or transmitting RS and ndicates a pattern of RS
transmission of resource of resource set or transmission burst and does not indicate the
cell mformation;

[0184] ndicates the triggerning or transmutting RS and indicates a pattern of RS

transmission Or resource or resource set or transmisston burst and indicating the cell

information,

{0185] 10. The method of solution 1 or 2, wherein the one or more are organized as
follows:

{0186] a first signaling that indicates whether to trigger or transmit the RS

{ransmissions;

{0187] a second signaling that indicates the TCI state; and

{0188] a third signaling that signals the cell information.

{0189] 11. The method of any of solutions 1 to 10, wherein, positions of RS
transmissions are determined based on at least one of:

10199] a first RS transmission position 1s deternuned based on an offset indicated in

the one or more signaling relative to a first reference position; or
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{0191 in case that at least two RS transmission are signaled, a subsequent RS
transmission position is determined based on a gap, relative to a second reference
position or 3 first reference posttion signaled 1 the one or more signaling,

{6192} 12. The method of solution 11, wherein the first reference position comprises:
{0193} a starting position at which the wireless device receives a signaling;

[0194] an ending postiion of a signaling for reception by the wireless device;

{0195] a starting position at which the wireless device 1s to commence transmission
of a hybrid automatic request acknowledgement (HARQ-ACK) information
corresponding to a recetving signaling; or

[6196] an ending position at which the wireless device 1s to end the transmission of
the HARQ-ACK information corresponding to the signaling,

[0197] 13. The method of solution 11, wherem the second reference position can be
at least one of:

{0198] the ending time of a previous RS transmission; or

{0199] a starting time of the previous RS transmission;

{62060] 14. The method of solution 12, wherein the signaling further indicates the
indicating or triggering RS transmission, or, the TCI state information that 15 associated
with the indicated or triggered RS transmussion, or, the cell information that 1s associated
with the indicated or triggered RS transmission.

{0201 15. The method of any of solution 11 to 14, wherein the reporting position 1
determined based on a second offset relative to a third reference position.

[0202] 16. The method of solution 15, wherein the third reference position comprises:
[0203] an ending position of a specific RS transmission;

10204] a starting position of the specific RS transmission;

[0205] a starting position on which the wireless device recetves a predefined

signaling;
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{0206] an ending position in which the wireless device recetves the predefined
signaling;

[6207] a starting position in which the wireless device s to be sent a hybrid astomatic
request acknowledgement (HARQ-ACK) information corresponding to the predefined
signaling; or

{0208] an ending posttion in which the wireless device 15 to end sending the HARG-
ACK information corresponding to the specific signaling.

{0209] 17. The method of solution 16, wherein the specific RS transmission
comprises:

{6210] a first RS transnussion occasion or a transmussion burst before the reporting;
{0211} a last RS transmission occasion or a transmission burst before the reporting;
[0212] an indicated or default RS transnussion occasion or a transmission burst
before the reporting.

{0213] 18. The method of any of solutions 1 to 17, wherein RS comprises a tracking
reference signal {TRS) or a channel state information reference signal {CSI-RS), or a
synchronization signal physical broadcast channel {(SS/PBCH) block,

{6214} 19. The method of any of solutions 1 to 17, wherein the one or more signaling
comprise a downlink control information (DCT) signaling or a medium access control
(MAC) signaling.

{0215] 20. The method of any of solutions 1 to 19, at least one of the relationship
among the RS, the TCL, the cell information, a maximum number of indicated or
activated or updated TCT state, a maximum number of transmitted or measured or
reported RS resources or resource sets of a transnmission burst, @ maximum number of
cells, a gap, an offset, second offset, a minimum time for application of a TCI state are
determined from: a downlink countrol information signaling, a medium access control

or is pre-defined, or

control element signaling, a radio resource conirol signaling

o0

depends on a capability of the wireless device.
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{0216] 21. The method of solution 18 to 20, wherein, the TRS, the CSI-RS or the
SSB 1s quasi-co-located (QCLed) with at least one of a demodulation reference signal
{DM-RS) of a physical downlink shared channel PDSCH, a DM-RS of a physical
downlink control channel PBCCH, another S5B, another CSI-RS, a sounding reference
signal SRS or a preambile for candidate cell.

[0217] 22. The method of any of solutions 1 to 21, wherein:

{0218] a first signaling 1s received in a downlink control indicator (BCI) and
wherein a second signaling 1s received in a MAC control element (MAC CE}, or

{0219] the second signahing is recetved m a downlink control indicator (DCT) and
wherein the first signaling is received in a MAC control element (MAC CE), or

10229] the first signaling 1s received in a first DCI and the second signaling 1s
received in a second DCL, or

[0221] the first signaling 1s received 1n a first MAC CE and the second signaling 1s
recetved in a second MAC CE.

{0222] 23. A wireless communication apparatus comprising a processor configured to
implement method of any of solutions 1-22.

{6223} 24. A computer readable medium having code stored thereon, the code, upon
execution, causing a processor to implement a method described n any of solutions 1-22.
[0224] It will be appreciated that the present document discloses various techmiques
that are used by embodiments to reduce L1/L2 mobility delays.

[0225] In one example aspect, new signaling format and timing are disclosed which
allow dication of Cell ID(s)/TCT state and/or TRS/CSI-RS. According to various
embodiments: {(a} the first signaling may indicate Cell ID(3)/TCI state and the second
signaling may indicate TRS/CSI-RS. Here, one MAC-CE may indicate Cell ID{(s)/TCH
state and another MAC-CE may indicate TRS/CSI-RS. Alternatively, one DCI may
indicate Cell 1D(s)/TCI state and another DCI may indicate TRS/CSE-RS. Alternatively,

one MAC-CE may indicate Cell ID(s)/TCT state and one DCI may indicate TRS/CSI-RS.
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Alternatively, one DCI may indicate Cell ID{s)/TCI state and one MAC-CE may indicate
TRS/CSI-RS.

{6226] It will also be appreciated that the present document discloses using a
combined signaling that may indicate Cell ID(s}/TCI state and TRS/CSI-RS. Here, a
combined MAC-CE may ndicate Cell ID(s)/TCI state and TRS/CSI-RS. Alternatively, a
combined DCI may indicate Cell ID(s)/TCT state and TRS/CSI-RS. In the above
described embodiments, a field can jomntly mdicate TCI Cell ID{s}/TCI state and
TRS/CSI-RS; or separate field to indicate Cell ID{s)/TCl state and TRS/CSI-RS,
respectively.

[6227] It will further be appreciated that various examples and rules for timelines of
transmission of AP-TRS and CSI-RS are disclosed. It will further be appreciated that
rules and techniques for QCL assumption of AP-TRS and CSR-RS are disclosed.

{0228] It will further be appreciated that, although various implementation options
are described with preface “option” or “alternatives” under various sections, the disclosed
techniques may also be used with another embodiment that does not specifically list this
option or alternative for brevity of the text.

{0229] Some of the embodiments described herein are described in the general
context of methods or processes, which may be implemented in one embodiment by a
computer program product, embodied in a computer-readable medium, including
computer-executable instructions, such as program code, executed by computers in
networked environments. A computer-readable medium may include removable and
non-removable storage devices mncluding, but not hmited to, Read Only Memory (ROM},
Random Access Memory (RAM), compact discs {CDs), digital versatile discs (DVD),
etc. Therefore, the computer-readable media can include a non-transitory storage
media.  Generally, program modules may mclude routines, programs, objects,
components, data structures, etc. that perform particular tasks or implement particular

abstract data types. Computer- or processor-executable instructions, associated data

36



WO 2024/065561 PCT/CN2022/122954

structures, and program modules represent examples of program code for executing steps
of the methods disclosed herein.  The particular sequence of such executable
mstructions or associated data structures represents examples of corresponding acts for
implementing the functions described in such steps or processes.

102390] Some of the disclosed embodiments can be implemented as devices or
modules using hardware circuits, software, or combinations thereof.  For example, a
hardware circuit implementation can include discrete analog and/or digital components
that are, for example, integrated as part of a printed circuit board.  Alternatively, or
additionally, the disclosed components or modules can be implemented as an Application
Specific Integrated Circuit (ASIC) and/or as a Field Programmable Gate Array (FPGA)
device. Some implementations may additionally or alternatively include a digital signal
processor (DSP) that s a specialized microprocessor with an architecture optimized for
the operational needs of digital signal processing associated with the disclosed
functionalities of this application.  Similarly, the various components or sub-components
within each module may be implemented in software, hardware or firmware. The
connectivity between the modules and/or components within the modules may be
provided using any one of the connectivity methods and media that is known 1n the art,
including, but not limited to, commmunications over the Internet, wired, or wireless
networks using the appropriate protocols.

{0231 While this document contains many specifics, these should not be construed
as limitations on the scope of an mvention that 1s claimed or of what may be claimed, but
rather as descriptions of features specific to particular embodiments.  Certain features
that are described in this document in the context of separate embodiments can also be
implemented in combination in a single embodiment.  Conversely, various features that
are described in the context of a single embodiment can also be implemented i multiple
embodiments separately or in any suitable sub-combination. Moreover, although

features may be described above as acting in certain combinations and even nitially
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claimed as such, one or more features from a claimed combination can i1 some cases be
excised from the combination, and the claimed combination may be directed to a sub-
combination or a variation of a sub-combination.  Simularly, while operations are
depicted in the drawings in a particular order, this should not be understood as requiring
that such operations be performed in the particular order shown or 10 sequential order, or
that all dlustrated operations be performed, to achieve desirable results.

{0232] Only a few implementations and examples are described and other
implementations, enhancements and variations can be made based on what 1s described

and ilustrated 10 this disclosure,
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CLAIMS

1. A method of wireless communication, comprising:

recetving, by a wireless device, one or more signaling that indicate one or more of a
reference signal (RS}, a transmission configuration information {(TCY state), or a cell
mformation; and

configuring the wireless device to operate according to the one or more signaling.

2. A method of wireless communication, comprising:
transmutting, by a network device to a wireless device, one or more signaling that
indicate one or more reference signal (RS}, a transmussion configuration mformation (TCI

state}, or a cell information.

3. The method of claim 1 or 2, wherein the reference signal, the TCY state and the cell
information are related using at least one of:

the RS 15 assoctated with the TCH state;

the RS 15 associated with the cell;

the TCI state is associated with the cell;

the TCT state is associated with the RS;

the cell 15 associated with the RS;

the cell 1s associated with the TCT state.

4. The method of claim 1 or 2, wherein, the one or more signaling mcludes a signaling
indicating whether the RS 1s transmitted or triggered, and the signaling further includes
one or more of:

a field for the TCL or

a field for the cell information.
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5. The method of claim 1 or 2, wherein the one or more signaling inchides a signaling
indicating the TCI state, and the signaling further includes one or more of.

a field that triggers or indicates whether one or more RS can be transmitted;

a field that triggers or indicates whether one or more RS can be transmitted and one or
more RS transmission positions; or

a field that 1dentifies the cell information.

6. The method of claim 1 or 2, wherein the one or more signaling includes a signaling
meludes one or more of’

a field that triggers or indicates whether one or more RS can be transmitted;

a field that triggers or indicates whether one or more RS can be transmitted and RS
transmission position;

a field that indicates the TCI; or

a field that 1dentifies the cell information.

7. The method of claim 1 or 2, wherein the one or more signaling includes a signaling that
mcludes a field that indicates whether the RS 1s transmitted or triggered, and wherein the

field further indicates one or more of the TCI state or the cell information.

& The method of claim 1 or 2, wherein the one or more signaling includes a signaling that
includes a field that indicates the TCI state, and wherein the field further indicates one or

more of whether the RS 1s allowed to be transmutted or triggered or the cell information.

9. The method of any of claims 1-8, wherein, the signaling includes a field that represents
one or more of;
does not indicate triggering or transmitting the RS;

does not indicate the TCT state;
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does not indicate the cell information;

wndicates the triggering or transmitting the RS;

ndicates the TCI state;

indicates the cell identification;

does not indicate the triggering or transnutting the RS and indicates the TCI state;

mdicates the tnggering and/or transmutting the RS and does not mdicate the TCI state;

indicates the triggering or transmitting the RS and the TCI state;

does not indicate the triggering or transmitting the RS and does not indicate the cell
mformation;

indicates the triggering or transmitting the RS and does not indicate the cell
information;

indicates the triggering or transmitting the RS and indicates the cell information;

does not indicate T state and indicating a cell;

indicates the TCl state and does not indicate the cell information;

indicates the TCI state and mdicates the cell information;

does not indicate the tnggernng or transmitting the RS and does not mndicate the TCI
state and no indicating a cell;

does not indicate the triggering or transnutiing the RS and does not ndicate the TCI
state and indicates the cell information;

does not indicate the triggering or transmitting the RS and indicates the TCI state and
does not indicate the cell identifier;

does not indicate triggering or transmitting RS and mdicating TCI state and indicating
a cell;

indicates the triggering or transmitting the RS and does not indicate TCI state and does
not ndicate the cell information;

indicates the triggering or transmutting the RS and does not indicate TCI state and

indicates the cell information;
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indicates the triggering or transmitting the RS and indicates the TCH state and does not
mndicate the cell information;

indicates the triggering or transmitting the RS and indicates the TCI state and indicates
the cell mformation;

indicates the iriggering or transmutting the RS and indicates a pattern of RS
{ransmission of resource or resource set or transmission burst;

indicates the triggering or transmitting the RS and indicates a pattern of RS
transmission of resource or resource set or transmission burst and does not indicate the TCH
state,

indicates the triggering or transmitting the RS and a pattern of RS transmission or
resource or resource set or transmission burst and indicating TCT state;

indicates the triggering or transmitting RS and indicates a pattern of RS transmussion
or resource or resource set or transmission burst and does not indicate the cell information;

indicates the triggering or transmitting RS and indicates a pattern of RS transmission

OF TESOUTCe Of resource set or transmission burst and indicating the cell information

10. The method of claim 1 or 2, wherein the one or more are organized as follows:
a first signaling that indicates whether to trigger or transmit the RS transmissions;
a second signaling that indicates the TCI state; and

a third signaling that signals the cell information.

11. The method of any of claims 1 to 10, wherein, positions of RS transmussions are
determined based on at least one of:

a first RS transmission position is determined based on an offset indicated in the one
or more signaling relative to a first reference position; or

in case that at least two RS transmussion are signaled, a subsequent RS transmission

position is determined based on a gap, relative to a second reference position or a first
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reference position signaled in the one or more signaling,

12. The method of claim 11, wherein the first reference position comprises:
a starting position at which the wireless device recetves a signaling;
an ending position of a signaling for reception by the wireless device;

a starting position at which the wireless device 15 to commence transnussion of a
hybrid automatic request acknowledgement (HARG-ACK) mformation corresponding to
a recetving signaling; or

an ending position at which the wireless device 13 to end the transmission of the

HARQ-ACK information corresponding to the signaling.

13. The method of claim 11, wherem the second reference position can be at least one of:
the ending time of a previcus RS transmission; or

a starting time of the previous RS transmission.

14. The method of claim 12, wherein the signaling further indicates the indicating or
triggering RS transmission, or, the TCI state information that is associated with the
indicated or triggered RS transmission, or, the cell information that is associated with the

mdicated or triggered RS transmussion.

15. The method of any of claim 11 to 14, wherein the reporting position 1s determined

based on a second offset relative to a third reference position.

16. The method of claim 15, wherein the third reference position comprises:
an ending position of a specific RS transmission;
a starting position of the specific RS transmission;

a starting position on which the wireless device receives a predefined signaling;
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an ending position in which the wireless device receives the predefined signaling;

a starting posttion in which the wireless device 1s to be sent a hybrid avtomatic request
acknowledgement (HARQ-ACK) information corresponding to the predefined signaling;
or

an ending position m which the wireless device is to end sending the HARGQ-ACK

mformation corresponding to the specific signaling,

17. The method of claim 16, wherein the specific RS transmission comprises:
a first RS transmission occasion or a transmission burst before the reporting;
a last RS transmission occasion of a transmission burst before the reporting;
an indicated or default RS transmission occasion or a transmission burst before the

reporting.

18. The method of any of claims 1 to 17, wherein RS comprises a tracking reference signal
(TRS) or a channel state information reference signal (CSI-RS), or a synchronization signal

physical broadeast channel (8S/PBCH) block.

19 The method of any of claims 1 to 17, wherein the one or more signaling comprise a
! k gl g

downlink control mformation (DY) signaling or a medium access control (MAC) signaling.

20. The method of any of claims 1 to 19, at least one of the relationship among the RS, the
TCI, the cell information, a maximum number of mdicated or activated or updated TCI
state, a maximum number of transmitted or measured or reported RS resources or resource
sets or a transmission burst, a maximum number of cells, a gap, an offset, second offset, a
mimimum time for apphication of a TCT state are determuned from: a downlink control
mformation signaling, a medium access control control element signaling, a radio resource

control signaling, or is pre-defined, or depends on a capability of the wireless device.



WO 2024/065561 PCT/CN2022/122954

21. The method of claim 18 to 20, wherein, the TRS, the CSI-RS or the S8B 15 quasi-co-
iocated (QCLed} with at least one of a demodulation reference signal (DM-RS) of a
physical downlink shared channel PDSCH, a DM-RS of a physical downlink control
channel PDCCH, another SSB, another CSI-RS, a sounding reference signal SRS or a

preamble for candidate cell.

22. The method of any of claims 1 to 21, wheremn:

a first signaling 1s received m a downlink control indicator {DCI) and wherein a second
signaling 1s received in a MAC controf element (MAC CE), or

the second signaling is received in a downlink control indicator (IDCI) and wherein the
first signaling 1s received in a MAC control element (MAC CE), or

the first signaling is received in a first BCI and the second signaling 1s received 1n a
second DCI, or

the first signaling is received mm a first MAC CE and the second signaling 1s received

in a second MAC CE.

23 A wireless communication apparatus comprising a processor configured to implement

method of any of claims 1-22.

24. A computer readable medium having code stored thereon, the code, upon execution,

causing a processor to mmplement a method described in any of claims 1-22.
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