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ing, and reporting channel state information are described.
In one embodiment, an apparatus for a user equipment
device (UE) includes processors configured to determine
first channel state information (CSI) reference signal (RS)
resource associated with a serving cell for the UE and
determine a second CSI-RS resource associated with a
non-serving cell for the UE. A first reference signal received
in the first CSI-RS resource and a second reference signal
received in the second CSI-RS resource are measured. First
report quantities characterizing a channel between the UE
and the serving cell are calculated based on the measurement
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of the first reference signal and second report quantities
characterizing a channel between the UE and the non-
serving cell are calculated based on the measurement of the
second reference signal. The first and second report quan-
tities are reported to the serving cell.
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CSI MEASUREMENT AND REPORT
QUALITY DEFINITION FOR 5G NR
MULTI-TRP

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Phase entry application of
International Patent Application No. PCT/US2019/058714
filed Oct. 30, 2019, which claims priority to U.S. Provisional
Patent Application No. 62/755,362 filed on Nov. 2, 2018,
entitled “CSI MEASUREMENT AND REPORT QUALITY
DEFINITION FOR 5G NR MULTI-TRP,” which is incor-
porated herein by reference for all purposes.

BACKGROUND

Various examples generally may relate to the field of
wireless communications.

BRIEF DESCRIPTION OF THE FIGS

FIG. 1 depicts an exemplary wireless communication
network that includes a transmission/reception point (TRP)
and a user equipment device (UE) performing downlink
communication in accordance with some examples.

FIG. 2 depicts several use cases for an exemplary wireless
communication network that includes one or two transmis-
sion/reception points (TRPs) and a user equipment device
(UE) performing downlink communication in accordance
with some examples.

FIG. 3A is a flow diagram depicting an exemplary method
of measuring and providing CSI feedback in accordance
with some examples.

FIG. 3B is a flow diagram depicting an exemplary method
of configuring CSI feedback in accordance with some
examples.

FIG. 4 illustrates a functional block diagram of an exem-
plary UE wireless communication device in accordance with
some examples.

FIG. 5 illustrates a functional block diagram of an exem-
plary TRP/base station wireless communication device in
accordance with some examples.

DETAILED DESCRIPTION

The following detailed description refers to the accom-
panying drawings. The same reference numbers may be used
in different drawings to identify the same or similar ele-
ments. In the following description, for purposes of expla-
nation and not limitation, specific details are set forth such
as particular structures, architectures, interfaces, techniques,
etc. in order to provide a thorough understanding of the
various aspects of various examples. However, it will be
apparent to those skilled in the art having the benefit of the
present disclosure that the various aspects of the various
examples may be practiced in other examples that depart
from these specific details. In certain instances, descriptions
of well-known devices, circuits, and methods are omitted so
as not to obscure the description of the various examples
with unnecessary detail. For the purposes of the present
document, the phrase “A or B” means (A), (B), or (A and B).

Mobile communication has evolved significantly from
early voice systems to today’s highly sophisticated inte-
grated communication platform. The next generation wire-
less communication system, 5G, or new radio (NR) will
provide access to information and sharing of data anywhere,
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anytime by various users and applications. NR is expected
to be a unified network/system that meets vastly different
and sometimes conflicting performance dimensions and
services. Such diverse multi-dimensional requirements are
driven by different services and applications. In general, NR
will evolve based on 3GPP LTE-Advanced with additional
potential new Radio Access Technologies (RATs) to enrich
people’s lives with better, simple, and seamless wireless
connectivity solutions. NR will enable everything connected
by wireless and deliver fast, rich content and services.

FIG. 1 illustrates a general overview of an exemplary
downlink procedure for a wireless communication network
that includes a transmission/reception point (TRP) (e.g.,
eNB, gNB, base station, and so on) and a user equipment
device (UE) 120. An exemplary UE 120 is illustrated in FIG.
4 and an exemplary TRP 100 is illustrated in FIG. 5. The
TRP 100 includes a baseband processor 110 that performs
various functions for wireless communication. In the fol-
lowing description, if a TRP is described as performing
some function, it is to be understood that it is processor 110
that is performing the function. The UE 120 includes a
baseband processor 130 that performs various functions for
wireless communication. In the following description, if a
UE is described as performing some function, it is to be
understood that it is processor 130 that is performing the
function.

As illustrated at A, to facilitate determination of the
physical downlink shared channel (PDSCH) for beam-
formed communication from the TRP 100 to the UE 120 the
TRP 100 transmits channel state information (CSI) configu-
ration to the UE 120. The CSI configuration defines which
resources are used to transmit CSI reference signals (RS).
The CSI configuration may also include information that
describes a “hypothesis” to be used by the UE when mea-
suring the CSI-RS. The hypothesis includes assumptions
that can be made by the UE about particular transmission
parameter settings used by the TRP 100 when transmitting
the PDSCH. The parameters defined in the hypothesis may
include parameters such as, for example CSI resource index
(CRI), rank indicator (e.g., a number of layers for the
transmit signal), a precoder matrix indicator, and channel
quality indicator (CQI). The CSI information may also
include information about what “report quantities” the TRP
100 expects the UE 120 to calculate and report back to the
TRP to characterize the channel between the TRP and the
UE.

As illustrated at B, after receiving this configuration from
the TRP 100, the UE 120 monitors the CSI resources to
receive and measure the CSI-RS. The UE 120 calculates
several report quantities based on the received CSI-RS and
the hypothesis. As shown at C, the UE 120 transmits CSI
feedback that includes the report quantities to the TRP 100.
The TRP 100 determines the PDSCH that should be used for
downlink communication with the UE 120 based on the CSI
feedback. As illustrated in D, the TRP 100 transmits down-
link control information (DCI) to the UE 120 to describe the
PDSCH that will be used for downlink communication as
well as the timing during which the UE should monitor for
downlink data. The TRP 100 then transmits downlink data
using the PDSCH. Based on CSI feedback another TRP may
transmit DCI and PDSCH to the same UE.

5G NR improves downlink communication by supporting
joint transmission in which multiple downlink channels are
used for downlink communications to the same UE. The
multiple channels may be from multiple TRPs or a single
TRP. FIG. 2 illustrates six different use cases with multiple
TRPs and/or downlink channels with respect to a UE.
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Iustrations A through D illustrate multi-TRP transmission
with a single downlink control information (DCI) option. In
these use cases a single PDSCH (i.e., downlink data block
or transport block TB) is transmitted by multiple TRPs/
channels and is allocated by a single DCI. Specifically the
use cases A-D are applicable in a single TRP multi-panel
scenario, where all information can be included in one DCI.

Ilustration A illustrates a scenario in which each TRP
100, 101 transmits a portion of a PDSCH in FR2 such that
the TRPs and the UE 120 utilize beamforming. In this
scenario the PDSCH transmissions from the two different
TRPs fully overlap in time and frequency as shown. Illus-
tration B illustrates a scenario in which each TRP 100, 101
transmits a portion of a PDSCH in FR1 such that the TRPs
utilize beamforming while the UE 120 does not. In this
scenario the PDSCH transmissions from the two different
TRPs fully overlap in time and frequency as shown. Illus-
tration C illustrates a scenario in which a TRP 100 transmits
a portion of a PDSCH using a first beam (white) and another
portion of the PDSCH using a second beam (black) in FR2
such that the TRPs and the UE 120 utilize beamforming. In
this scenario the PDSCH transmissions in the two different
beams fully overlap in time and frequency as shown. The
scenario of illustration C may be used when multiple layers
are available for transmission to the UE 120. Illustration D
illustrates a scenario in which a TRP 100 transmits a portion
of'a PDSCH in a first sector (white) and another portion of
the PDSCH using a second sector (black) in FR1 such that
the TRPs utilize beamforming while the UE 120 does not. In
this scenario the PDSCH transmissions from the two differ-
ent TRPs fully overlap in time and frequency as shown.

Tlustrations E and F illustrate multi-TRP transmission
with a multiple DCI option that can be defined as the case
of multiple PDSCHs transmitted to a UE in the same slot
(potentially overlapping time-frequency resource). In these
scenarios a unique PDSCH (e.g., downlink data block/TB)
is transmitted from a TRP and is associated with a distinct
DCI. In illustration E, TRP 100 transmits PDSCH #0 and
TRP 101 transmits PDSCH #1 in FR2 such that the TRPs
and the UE 120 utilize beamforming. In this scenario the
PDSCH transmissions may fully overlap in time and fre-
quency, partially overlap in time and frequency, or not
overlap in time and frequency as shown. In illustration F,
TRP 100 transmits PDSCH #0 and TRP 101 transmits
PDSCH #1 in FR1 such that the TRPs utilize beamforming
while the UE 120 does not. In this scenario the PDSCH
transmissions may fully overlap in time and frequency,
partially overlap in time and frequency, or not overlap in
time and frequency as shown.

It is natural to consider that a multi-DCI option can be
supported with a signaling framework similar to dual con-
nectivity (although in this case tight synchronization among
the TRPs is desired). Therefore it is expected that the
coordinating TRPs negotiate on the sharing of UE capability
and resources so that the UE’s capabilities are not exceeded.
This includes the maximum number of HARQ processes,
TBs, layers, CORESETs, TClIs, search spaces, and so on.

It can be seen in FIG. 2 that the addition of TRPs and/or
channels for joint transmission will involve the UE receiving
CSI-RS from multiple TRPs/channels and reporting mea-
surements back to multiple TRPs for use in PDSCH selec-
tion. Disclosed herein are mechanisms for supporting CSI
feedback for NC-JT (non-coherent joint transmission) multi-
TRP transmission. In particular, described are: methods for
configuring CSI-RS resources for two TRPs including the
case where a TRP may belong to a separate gNB (serving
cell) and may not be tightly coordinated; methods for

10

15

20

25

30

35

40

45

50

55

60

65

4
defining NC-JT CSI hypotheses for the case of two PDSCHs
or two TBs; methods for defining NC-JT CSI hypotheses for
the case of a single PDSCH or a single TB; and methods for
requesting NC-JT CSI feedback.

LTE has defined NC-JT in Rel-15 with respect to tight
coordination between TRPs and with respect to closed loop
spatial multiplexing only. Tight coordination between TRPs
and other transmission schemes like semi-open-loop, pre-
coded CSI-RS and hybrid transmission are not considered
herein. The following chart outlines where certain terms are
defined in the 3GPP specification.

Terminology Definition
Serving cell 38.214-120
NZP-CSI-RS-ResourceSet 38.331-f30
NZP-CSI-RS-Resource 38.331-f30
CSI-RS-Resource-Mobility 38.331-f30
CSI-RS-CellMobility 38.331-f30
CSI-RS-ResourceConfigMobility 38.331-f30
QCL 38.214-120
physCellld 38.331-f30
measObject 38.331-f30
codebookConfig 38.331-f30
LI (layer-indicator) 38.214-120
cri-RI-PMI-CQI 38.331-f30, 38.214-120
cri-RI-LI-PMI-CQI 38.331-f30, 38.214-120
cri-RI-i1 38.331-f30, 38.214-120
cri-RI-11-CQI 38.331-f30, 38.214-120
cri-RI-CQI 38.331-f30, 38.214-120

pdsch-BundleSizeForCSI 38.331-130, 38.214-120

CSI-Resource Definition

When two different TRPs are transmitting to the same UE
and one of the TRPs is not in the serving cell, the serving cell
may provide the CSI resource information for the TRP in the
non-serving cell to the UE as follows. NZP-CSI-RS-Re-
source-A is associated with a NZP-CSI-RS-ResourceSet that
is configured by the serving cell. NZP-CSI-RS-Resource-B
(e.g., the CSI resources for the TRP in the non-serving cell)
is configured by the serving cell similar to CSI-RS based
RRM configuration. As an example, the NZP-CSI-RS-Re-
source-B can be configured using CSI-RS-Resource-Mobil-
ity parameter which is part of CSI-RS-CellMobility which is
part of CSI-RS-ResourceConfigMobility. NZP-CSI-RS-Re-
source-B and NZP-CSI-RS-Resource-A may or may not be
the same periodicity type. The time domain behavior for
CSI-RS resource set including NZP-CSI-RS-Resource-B
and that including NZP-CSI-RS-Resource-A may or may
not be the same.

CSI-RS-Resource-Mobility, CSI-RS-CellMobility, CSI-
RS-ResourceConfigMobility includes the PCID (physical
cell identity), SCS (sub-carrier spacing), measurement band-
width, SSB (synchronization signal and PBCH block) that is
QCL-ed (Quasi co-located), number of ports, frequency and
time-domain resource element (RE) mapping for all ports,
scrambling sequence, that is needed for channel estimation
for NZP-CSI-RS-Resource-B. NZP-CSI-RS-Resource-B is
periodic. The number of ports for NZP-CSI-RS-Resource-B
could range from 1-32.

A UE considers NZP-CSI-RS-Resource-B as applicable
for deriving NC-JT measurements when it is included in the
csi-rs-CellMobility including the physCellld of the cell in
the CSI-RS-ResourceConfigMobility in the associated
measObject. The parameter powerControlOffsetSS indicates
the power offset between the NZP CSI-RS resource and
Synchronization Signal Block (SSB) transmitted in the same
component carrier (CC) in the physical cell indicated by
physCellld.
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When both TRPs are members of the same serving cell,
NZP-CSI-RS-Resource-A and NZP-CSI-RS-Resource-B
are associated with a NZP-CSI-RS-ResourceSet that is con-
figured by the serving cell.

CSI-Hypothesis Definition

When two different TRPs are transmitting two different
PDSCHs to the same UE, the NC-JT CSI hypothesis for the
two different PDSCHs may be defined for the UE using a
hypothesis set selection parameter as follows.

A CSI-ReportConfig is associated with NZP-CSI-RS-
Resource-A as a channel measurement resource for the 1*
PDSCH and is associated with NZP-CSI-RS-Resource-B as
a channel measurement resource for a 2" PDSCH. The
CSI-ReportConfig is associated with a NC-JT CSI Hypoth-
eses Type 1-10. The CSI-ReportConfig is associated with a
codebookConfig applied to NZP-CSI-RS-Resource-A and
the same or a separate codebookConfig for NZP-CSI-RS-
Resource-B.

Note that NZP-CSI-RS-Resource-A acts as channel mea-
surement resource for the first PDSCH and contributes to
interference for the second PDSCH. NZP-CSI-RS-Re-
source-B acts a channel measurement resource for the
second PDSCH and contributes to interference to the first
PDSCH. Note that in FR2 or in case phase-noise is a
significant issue for Tx/Rx link LI may be included with
CSl-resource index (cri)-rank indicator (RI)-precoding
matrix indicator (PMI)-channel quality indicator (CQI) that
may be indicated as cri-RI-PMI-CQI-LI. Alternatively gNB
can indicate UE to report LI when measured rank is above
1. Note that a single PDSCH comprises of one or more
codewords (transport blocks).

TABLE 1

Various possible NC-JT CSI hypothesis with two
PDSCHs (or two TBs)

NC-JT CSI

Hypothesis  Hypothesis for 1¥* PDSCH  Hypothesis for 2*¢ PDSCH

Type 1 cri-RI-PMI;-CQI, criy-RI,-PMI,-CQI,

Type 2 cri-RI-PMI;-CQI, criy-RI,-i1, (Hybrid, RI, W1

only hypothesis)
Type 3 cri-RI-PMI;-CQI, criy-RI,-115-CQI, (semi-OL,
pdsch-BundleSizeForCSI =
2 or 4)

Type 4 cri-RI-PMI;-CQI, criy-RI,-CQI, (precoded
CSI-RS based)

Type 5 cri-RI-i1 (Hybrid, criy-RI,-115-CQI, (semi-OL,
RI, W1 only feedback) pdsch-BundleSizeForCSI =

2 or 4)

Type 6 cri;-RI-il,; (Hybrid, RI, criy-RI,-CQI, (precoded
W1 only feedback) CSI-RS based)

Type 7 cri-RI-i1-CQI, criy-RI,-CQI, (precoded
(semi-OL, pdsch- CSI-RS based)
BundleSizeForCSI = 2
or 4)

Type 8 cri;-RI;-il, (Hybrid, RI, criy-RI,-i1, (Hybrid, RI, W1
W1 only feedback) only hypothesis)

Type 9 cri;-RI-i1,-CQI; criy-RI,-115-CQI, (semi-OL,
(semi-OL, pdsch- pdsch-

BundleSizeForCSI = 2 BundleSizeForCSI = 2
or 4) or 4)
Type 10 cri-RI-CQI; (precoded criy-RI,-CQI, (precoded

CSI-RS based)

CSI-RS based)
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For the purposes of CSI computation hypothesis, a UE
may assume the following:

5O o)
. Wy O
I , whete W=[0 W],P:PA+PB,L=LA+LB,
B
§P-D LD
y@, ..., y¥P denotes PDSCH antenna ports 0, . . ., P—1.

Note that PDSCH antenna ports 0, . . . , P,—1 is QCL with
CSI-RS resource A and PDSCH antenna ports P, . .., P—1
is QCL with CSI-RS resource B. x@, . . ., x**"P denotes
MIMO layers 0, . . . , L-1. Note that MIMO layers
0,...,L,—1 is associated with 1** PDSCH and QCL with
CSI-RS resource A (precoded with W) and MIMO layers
L,....,L-1is associated with 274 PDSCH and QCL with
CSI-RS resource B (precoded with Wy). The precoding
matrix W of dimensions PXL comprises of precoding sub-
matrices W, of dimension P,xL, and W, of dimension
PpxL,. CSl-resource index (cri,) identifies the index of
NZP-CSI-RS-Resource-A. RI;, PMI,, i1, describes precod-
ing matrix W,. CQI, indicates the hypothetical MCS of 1%
PDSCH. cri, identifies the index of NZP-CSI-RS-Resource-
B. RL,, PML,, il, describes precoding matrix W, CQIL,
indicates the hypothetical MCS of the 2"¢ PDSCH. If the
hypothesis is ‘cri-RI-CQI’, the associated precoding matrix
is assumed to be identity. If the hypothesis is ‘cri-RI-il-
CQr’, a hypothetical set of precoding matrices (correspond-
ing to i2) is applied over different PRBs.

When two different TRPs are transmitting portions of the
same PDSCH to the same UE, the NC-JT CSI hypothesis for
the two different PDSCH portions may be defined for the UE
as follows.

A CSI-ReportConfig is associated with NZP-CSI-RS-
Resource-A as a channel measurement resource for the 1%
CSI-RS port-group and is associated with NZP-CSI-RS-
Resource-B as a channel measurement resource for the 2™
CSI-RS port-group. The CSI-ReportConfig is associated
with a NC-JT CSI Hypotheses Type 11-20. The CSI-Report-
Config is associated with a codebookConfig applied to
NZP-CSI-RS-Resource-A and the same or a separate code-
bookConfig for NZP-CSI-RS-Resource-B.

Note that NZP-CSI-RS-Resource-A acts as channel mea-
surement resource for the first group of MIMO layers and
NZP-CSI-RS-Resource-B acts a channel measurement
resource for the second group of MIMO layers. Each MIMO
layer contributes to interference to all other MIMO layers.
Note that in FR2 or in case phase-noise is a significant issue
for Tx/Rx link LI may be included with cri-RI-PMI-CQI that
may be indicated as cri-RI-PMI-CQI-LI. Alternatively gNB
can indicate UE to report LI when measured rank is above
1. In this section it is assumed that a PDSCH comprises of
a single codeword (transport block). If a PDSCH comprises
of two codewords (or transport blocks) then Table 1 is
applicable with 1* and 2"¢ TB replacing 1* and 2"¢ PDSCH.

TABLE 2

Various possible NC-JT CSI hypothesis with a single
PDSCH with single TB

Hypothesis for 1*
port-
group

Hypothesis
for the
PDSCH

NC-JT CSI
Hypothesis

Hypothesis for 2" port-
group

Type 11
Type 12

cri;-RL,-PMI,
cri;-RL,-PMI,

criy-RI,-PMI,
criy-RI,-11, (Hybrid, RI,
W1 only hypothesis)

CQI
CQI
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TABLE 2-continued

Various possible NC-JT CSI hypothesis with a single
PDSCH with single TB

Hypothesis for 1* Hypothesis
NC-JTCSI  port- Hypothesis for 2”4 port-  for the
Hypothesis  group group PDSCH
Type 13 cri;-RI,-PMI, criy-RI5-i1, (semi-OL, CQI
pdsch-
BundleSizeForCSI = 2
or 4)
Type 14 cri;-RI,-PMI, cri,-RI, (precoded CSI-  CQI
RS based)
Type 15 cri-RI-il, (Hybrid, criy-RI5-i1, (semi-OL, CQI
RI, W1 pdsch-
only feedback) BundleSizeForCSI = 2
or 4)
Type 16 cri-RI-il, criy-RI, (precoded CSI-  CQI
(Hybrid, RI, RS based)
W1 only feedback)
Type 17 cri-RI-il| (semi-  criy-RI, (precoded CSI-  CQI
OL, pdsch- RS based)
BundleSizeForCSI =
2 or 4)
Type 18 cri-RI-il, criy-RI,-il, (Hybrid, RI, —
(Hybrid, RI, W1 W1 only hypothesis)
only feedback)
Type 19 cri|-RI-il; criy-RI5-i1, (semi-OL, CQI
(semi-OL, pdsch- pdsch-
BundleSizeForCSI = BundleSizeForCSI = 2
2 or 4) or 4)
Type 20 cri-RI; (precoded  criy-RI, (precoded CSI-  CQI
CSI-RS based) RS based)

For the purposes of CSI computation hypothesis, a UE
assumes the following:

© ©
y X
. W, 0
[ Lo l=w , where W=[0 W],P:PA+PB,L=LA+LB,
B
PP LD
y(o), Ca, y(P'l) denotes PDSCH antenna ports 0, . . ., P-1.
Note that PDSCH antenna ports 0, . . . , P,—1 is QCL with

CSIRS resource A and PDSCH antenna ports P, . . ., P—1
is QCL with CSIRS resource B. x@, . . ., x*D denotes
MIMO layers 0, . . . , L-1. Note that MIMO layers
0,...,L,—1is associated with 1* port-group and QCL with
CSIRS resource A (precoded with W,) and MIMO layers
L,,...,L~1isassociated with 2" port-group and QCL with
CSIRS resource B (precoded with Wy). The precoding
matrix W of dimensions PXL comprises of precoding sub-
matrices W, of dimension P,xL, and W, of dimension
PpXL. cri, identifies the index of NZP-CSI-RS-Resource-
A. RI,, PMI,, il, describes precoding matrix W,. cri,
identifies the index of NZP-CSI-RS-Resource-B. RL,, PMIL,,
i1, describes precoding matrix W . CQI indicates the hypo-
thetical MCS of the PDSCH that includes the effect of cri,,
cri,, W, and W,. If the hypothesis is ‘cri-RI-CQI’, the
associated precoding matrix is assumed to be identity. If the
hypothesis is ‘cri-RI-i1-CQI’, a hypothetical set of precod-
ing matrices (corresponding to i2) is applied over different
PRBs.

When two different TRPs are transmitting two different
PDSCHs to the same UE, the NC-JT report quantities for the
two different PDSCHs may be defined for the UE as follows.

A NC-JT CSI Report Quantity is defined as a pair of
{Report Quantity1, Report Quantity2} where Report Quan-
tity1 is associated with 1* PDSCH/TB and Report Quantity2
is associated with 2"¢ PDSCH/TB. With reference to Table
1 several possible NC-JT CSI Report Quantities are defined
as follows:
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TABLE 3

NC-JT CSI Report Quantity described associated with
{1°* PDSCH/TB, 24 PDSCH/TB}

NC-JT CSI Hypothesis NC-JT CSI Report Quantity

Type 1 {cri-RI;-PMI-CQI,, criy-RI,-PMI,-CQI,}
Type 2 {cri-RI;-PMI-CQI,, criy-RI,-115}

Type 3 {cri-RI-PMI-CQI,, eriy-RI,-11,-CQL }
Type 4 {cri-RI;-PMI-CQI,, criy-RI,-CQI,}

Type 5 {cri;-RI;-i1, criy-RI,-i1,-CQL,}

Type 6 {cri-RI;-i1, criy-RI,-CQI, }

Type 7 {cri-RI;-i1 -CQI,, criy-RI,-CQI,}

Type 8 {cri;-RI;-i1, criy-RI,-i15}

Type 9 {cri;-RI;-i1,-CQI,, criy-RI5-i1,-CQI5}
Type 10 {eri;-RI;-CQI; | criy-RI,-CQI, }

When two different TRPs are transmitting portions of the
same PDSCH to the same UE, the NC-JT CSI report
quantities for the two different PDSCH portions may be
defined for the UE as follows.

A NC-JT CSI Report Quantity is defined as a triplet of
{Report Quantityl, Report Quantity2, Report Quantity3}
where Report Quantityl is associated with 1* port-group,
Report Quantity? is associated with 2" port-group and
Report Quantity3 is associated with the entire PDSCH. With
reference to Table 2 several possible NC-JT CSI Report
Quantities can be defined as follows:

TABLE 4

NC-JT CSI Report Quantity described associated with
{1° port-group, 2 port_group, PDSCH}

NC-JT CSI Hypothesis NC-JT CSI Report Quantity

Type 11 {cri;-RI;-PMI,, cri,-RL,-PMIL,, CQI}
Type 12 {cri-RI;-PMI, criy-RI,-i1,, CQI}
Type 13 {cri-RI;-PMI, criy-RI,-i1,, CQI}
Type 14 {cri-RI;-PMI, criy-RI,, CQI}

Type 15 {cri;-RI;-i1, criy-RI,-il,, CQI}
Type 16 {cri-RI;-i1,, criy-RL,, CQI}

Type 17 {cri-RI;-i1,, criy-RL,, CQI}

Type 18 {cri;-RI;-i1, criy-RI,-i15}

Type 19 {cri;-RI-i1y, criy-RI5-il,, CQI}
Type 20 {cri-RI}, criy-RI,, CQI}

Alternatively, a NC-JT CSI Report Quantity is defined as
the Report Quantity associated with the 1 PDSCH/TB. In
this case, Table 3 reduces to the following (Report quantity
associated with 2" PDSCH/port-group is not included):

TABLE 5

NC-JT CSI Report Quantity described associated with
{1 PDSCH/port-group}

NC-JT CSI Hypothesis NC-JT CSI Report

as in Table 1 Quantity
Type 1-4 cri-RI-PMI-CQI-(LI)
Type 5-6, 8-9 cri-RI-i1 (Hybrid, RI, W1
only feedback)
Type 7 cri-RI-11-CQI (semi-OL,
pdsch-BundleSizeForCSI = 2 or 4)
Type 10 cri-RI-CQI (precoded

CSI-RS based)
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There are several types of CSI feedback that a UE can
provide to the TRPs.

CSI Hypothesis Channel resource

category Channel resource for 1 PDSCH  for 2"¢ PDSCH
Type a CSI-RS A

Type b CSI-RS A CSI-RS B
Type ¢ CSI-RS A (1* port-group), CSI-RS

B (2" port-group)

Type a: Corresponds to a single PDSCH hypothesis where
the PDSCH is QCL with CSI-RS A. A single TRP transmis-
sion falls under this category

Type b: NC-JT transmission hypothesis corresponding to
two PDSCHs—one PDSCH QCL with CSI-RS A and
another PDSCH QCL with CSI-RS B. This set of hypotheses
is described in Table 1.

Type ¢: NC-JT transmission hypothesis corresponding to
single PDSCH—first group of layers QCL with CSI-RS A
and second group of layers QCL with CSI-RS B. This set of
hypotheses is described in Table 2.

A TRP/gNB may indicate the CSI Hypothesis category
type to the UE wherein the UE only reports a Report
Quantity associated with that CSI Hypothesis. A TRP/gNB
may indicate a set of candidate CSI Hypothesis categories
(for example Type a and Type b) and the UE may report a
Report Quantity associated with a CSI hypothesis and a
corresponding CSI Hypothesis category that maximizes link
performance.

FIG. 3A illustrates flow diagram of an exemplary method
300 that can be performed by a UE to provide feedback to
multiple serving cells regarding channel status. The method
300 may be performed, for example, by baseband processor
130 of the UE 120 of FIGS. 1, 2, and 4. The method
includes, at 305, determining a first channel state informa-
tion (CSI) reference signal (RS) resource associated with a
serving cell for the UE. The method includes, at 310,
determining a second CSI-RS resource associated with a
non-serving cell for the UE. The method includes, at 315,
measuring a first reference signal received in the first
CSI-RS resource. The method includes, at 320, measuring a
second reference signal received in the second CSI-RS
resource.

The method includes, at 325, calculating first report
quantities characterizing a channel between the UE and the
serving cell based on the measurement of the first reference
signal. The method includes, at 330, calculating second
report quantities characterizing a channel between the UE
and the non-serving cell based on the measurement of the
second reference signal. The method includes, at 305, trans-
mitting the first report quantities and the second report
quantities to one or both of the serving cell and the non-
serving cell.

FIG. 3B illustrates flow diagram of an exemplary method
350 that can be performed by a TRP to configure CSI
reporting for a UE receiving joint transmissions of downlink
data. The method 350 may be performed, for example, by
baseband processor 110 of the TRP 100 of FIGS. 1, 2, and
5. The method includes, at 355, transmitting, to a UE in a
same serving cell as the TRP, information indicative of a first
channel state information (CSI) reference signal (RS)
resource associated the TRP. The method includes, at 360,
transmitting, to the UE, information indicative of a second
CSI-RS resource associated with a second TRP in a non-
serving cell for the UE. The method includes, at 365,
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receiving first report quantities reporting measurements
made by the UE based on CSI-RS signals received in the
first CSI-RS resource.

FIG. 4 illustrates a user device 120 (see also FIGS. 1 and
2) in accordance with an aspect. The user device 120 may be
a mobile device or a user equipment (UE) in some aspects.
The device 120 is configured to transmit and receive RF
signals and includes an application processor 405, baseband
processor 130 (also referred to as a baseband module), radio
front end module (RFEM) 415 (also referred to as a radio
interface), memory 420, connectivity module 425, near field
communication (NFC) controller 430, audio driver 435,
camera driver 440, touch screen 445, display driver 450,
sensors 455, removable memory 460, power management
integrated circuit (PMIC) 465 and smart battery 470.

In some aspects, application processor 405 may include,
for example, one or more CPU cores and one or more of
cache memory, low drop-out voltage regulators (LDOs),
interrupt controllers, serial interfaces such as serial periph-
eral interface (SPI), inter-integrated circuit (I2C) or univer-
sal programmable serial interface module, real time clock
(RTC), timer-counters including interval and watchdog tim-
ers, general purpose input-output (I0), memory card con-
trollers such as secure digital/multi-media card (SD/MMC)
or similar, universal serial bus (USB) interfaces, mobile
industry processor interface (MIPI) interfaces and Joint Test
Access Group (JTAG) test access ports.

In some aspects, baseband module 130 may be imple-
mented, for example, as a solder-down substrate including
one or more integrated circuits, a single packaged integrated
circuit soldered to a main circuit board, and/or a multi-chip
module containing two or more integrated circuits.

FIG. 5 illustrates an example base station or gNB/TRP/
eNB 100 (See also FIGS. 1 and 2) in accordance with an
aspect. The eNB 100 is configured to transmit and receive
RF signals and may include one or more of application
processor 505, baseband modules 110 (also referred to as
baseband processors), one or more radio front end modules
515 (also referred to as a radio interface), memory 520,
power management circuitry 525, power tee circuitry 530,
network controller 535, network interface connector 540,
satellite navigation receiver module 545, and user interface
550.

In some aspects, application processor 505 may include
one or more CPU cores and one or more of cache memory,
low drop-out voltage regulators (LDOs), interrupt control-
lers, serial interfaces such as SPI, 12C or universal program-
mable serial interface module, real time clock (RTC), timer-
counters including interval and watchdog timers, general
purpose 10, memory card controllers such as SD/MMC or
similar, USB interfaces, MIPI interfaces and Joint Test
Access Group (JTAG) test access ports.

In some aspects, baseband processor 110 may be imple-
mented, for example, as a solder-down substrate including
one or more integrated circuits, a single packaged integrated
circuit soldered to a main circuit board or a multi-chip
module containing two or more integrated circuits.

In some aspects, memory 520 may include one or more of
volatile memory including dynamic random access memory
(DRAM) and/or synchronous dynamic random access
memory (SDRAM), and nonvolatile memory (NVM)
including high-speed electrically erasable memory (com-
monly referred to as Flash memory), phase change random
access memory (PRAM), magnetoresistive random access
memory (MRAM) and/or a three-dimensional crosspoint
memory. Memory 520 may be implemented as one or more
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of solder down packaged integrated circuits, socketed
memory modules and plug-in memory cards.

In some aspects, power management integrated circuitry
525 may include one or more of voltage regulators, surge
protectors, power alarm detection circuitry and one or more
backup power sources such as a battery or capacitor. Power
alarm detection circuitry may detect one or more of brown
out (under-voltage) and surge (over-voltage) conditions.

In some aspects, power tee circuitry 530 may provide for
electrical power drawn from a network cable to provide both
power supply and data connectivity to the base station 100
using a single cable.

In some aspects, network controller 535 may provide
connectivity to a network using a standard network interface
protocol such as Ethernet. Network connectivity may be
provided using a physical connection which is one of
electrical (commonly referred to as copper interconnect),
optical or wireless.

In some aspects, satellite navigation receiver module 545
may include circuitry to receive and decode signals trans-
mitted by one or more navigation satellite constellations
such as the global positioning system (GPS), Globalnaya
Navigatsionnaya Sputnikovaya Sistema (GLONASS), Gali-
leo and/or BeiDou. The receiver 545 may provide data to
application processor 505 which may include one or more of
position data or time data. Application processor 505 may
use time data to synchronize operations with other radio
base stations.

In some aspects, user interface 550 may include one or
more of physical or virtual buttons, such as a reset button,
one or more indicators such as light emitting diodes (LEDs)
and a display screen.

While the invention has been illustrated and described
with respect to one or more implementations, alterations
and/or modifications may be made to the illustrated
examples without departing from the spirit and scope of the
appended claims. In particular regard to the various func-
tions performed by the above described components or
structures (assemblies, devices, circuits, circuitries, systems,
etc.), the terms (including a reference to a “means”) used to
describe such components are intended to correspond,
unless otherwise indicated, to any component or structure
which performs the specified function of the described
component (e.g., that is functionally equivalent), even
though not structurally equivalent to the disclosed structure
which performs the function in the herein illustrated exem-
plary implementations of the invention.

Various illustrative logics, logical blocks, modules, cir-
cuitries, and circuits described in connection with aspects
disclosed herein can be implemented or performed with a
general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field
programmable gate array (FPGA) or other programmable
logic device, discrete gate or transistor logic, discrete hard-
ware components, or any combination thereof designed to
perform functions described herein. A general-purpose pro-
cessor can be a microprocessor, but, in the alternative,
processor can be any conventional processor, controller,
microcontroller, or state machine.

The above description of illustrated embodiments of the
subject disclosure, including what is described in the
Abstract, is not intended to be exhaustive or to limit the
disclosed embodiments to the precise forms disclosed.
While specific embodiments and examples are described
herein for illustrative purposes, various modifications are
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possible that are considered within the scope of such
embodiments and examples, as those skilled in the relevant
art can recognize.

In this regard, while the disclosed subject matter has been
described in connection with various embodiments and
corresponding Figs, where applicable, it is to be understood
that other similar embodiments can be used or modifications
and additions can be made to the described embodiments for
performing the same, similar, alternative, or substitute func-
tion of the disclosed subject matter without deviating there-
from. Therefore, the disclosed subject matter should not be
limited to any single embodiment described herein, but
rather should be construed in breadth and scope in accor-
dance with the appended claims below.

In the present disclosure like reference numerals are used
to refer to like elements throughout, and wherein the illus-
trated structures and devices are not necessarily drawn to
scale. As utilized herein, terms “module”, “component,”
“system,” “circuit,” “circuitry,” “element,” “slice,” and the
like are intended to refer to a computer-related entity,
hardware, software (e.g., in execution), and/or firmware. For
example, circuitry or a similar term can be a processor, a
process running on a processor, a controller, an object, an
executable program, a storage device, and/or a computer
with a processing device. By way of illustration, an appli-
cation running on a server and the server can also be
circuitry. One or more circuitries can reside within a process,
and circuitry can be localized on one computer and/or
distributed between two or more computers. A set of ele-
ments or a set of other circuitry can be described herein, in
which the term “set” can be interpreted as “one or more.”

As another example, circuitry or similar term can be an
apparatus with specific functionality provided by mechani-
cal parts operated by electric or electronic circuitry, in which
the electric or electronic circuitry can be operated by a
software application or a firmware application executed by
one or more processors. The one or more processors can be
internal or external to the apparatus and can execute at least
apart of the software or firmware application. As yet another
example, circuitry can be an apparatus that provides specific
functionality through electronic components without
mechanical parts; the electronic components can include
field gates, logical components, hardware encoded logic,
register transfer logic, one or more processors therein to
execute software and/or firmware that confer(s), at least in
part, the functionality of the electronic components.

It will be understood that when an element is referred to
as being “electrically connected” or “electrically coupled” to
another element, it can be physically connected or coupled
to the other element such that current and/or electromagnetic
radiation can flow along a conductive path formed by the
elements. Intervening conductive, inductive, or capacitive
elements may be present between the element and the other
element when the elements are described as being electri-
cally coupled or connected to one another. Further, when
electrically coupled or connected to one another, one ele-
ment may be capable of inducing a voltage or current flow
or propagation of an electro-magnetic wave in the other
element without physical contact or intervening compo-
nents. Further, when a voltage, current, or signal is referred
to as being “applied” to an element, the voltage, current, or
signal may be conducted to the element by way of a physical
connection or by way of capacitive, electro-magnetic, or
inductive coupling that does not involve a physical connec-
tion.

Use of the word exemplary is intended to present concepts
in a concrete fashion. The terminology used herein is for the
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purpose of describing particular examples only and is not
intended to be limiting of examples. As used herein, the
singular forms “a,” “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“comprises,” “comprising,” “includes” and/or “including,”
when used herein, specify the presence of stated features,
integers, steps, operations, elements and/or components, but
do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components
and/or groups thereof.

For one or more examples, at least one of the components
set forth in one or more of the preceding Figs may be
configured to perform one or more operations, techniques,
processes, and/or methods as set forth in the example section
below. For example, the baseband circuitry as described
above in connection with one or more of the preceding Figs
may be configured to operate in accordance with one or
more of the examples set forth below. For another example,
circuitry associated with a UE, base station, network ele-
ment, etc. as described above in connection with one or more
of the preceding Figs may be configured to operate in
accordance with one or more of the examples set forth below
in the example section.

EXAMPLES

Example 1 is an apparatus for a user equipment device
(UE), including baseband circuitry having a radio frequency
(RF) interface configured to transmit and receive RF signals,
and one or more processors. The one or more processors are
configured to: determine a first channel state information
(CSI) reference signal (RS) resource associated with a
serving cell for the UE; determine a second CSI-RS resource
associated with a non-serving cell for the UE; measure a first
reference signal received in the first CSI-RS resource;
measure a second reference signal received in the second
CSI-RS resource; and calculate first report quantities char-
acterizing a channel between the UE and the serving cell
based on the measurement of the first reference signal;
calculate second report quantities characterizing a channel
between the UE and the non-serving cell based on the
measurement of the second reference signal; and transmit
the first report quantities and the second report quantities to
one or both of the serving cell and the non-serving cell.

Example 2 includes the subject matter of example 1,
including or omitting optional elements, wherein the one or
more processors are configured to determine the first CSI-
RS resource based on a NZP-CSI-RS-ResourceSet param-
eter received from the serving cell.

Example 3 includes the subject matter of example 1,
including or omitting optional elements, wherein the one or
more processors are configured to determine the second
CSI-RS resource based a mobility resource configuration of
the non-serving cell received from the serving cell.

Example 4 includes the subject matter of example 3,
including or omitting optional elements, wherein the one or
more processors are configured to determine the second
CSI-RS resource based on a NZP-CSI-RS-ResourceSet
parameter communicated in a CSI-RS-Resource-Mobility
parameter by the serving cell, wherein the NZP-CSI-RS-
ResourceSet parameter includes one or more of a physical
cell identity, a sub-carrier spacing, measurement bandwidth,
synchronization signal and a quasi-co-located physical
broadcast channel (PBCH) block, number of ports, fre-
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quency and time-domain resource element mapping for
ports, and a scrambling sequence used for channel estima-
tion.

Example 5 includes the subject matter of example 1,
including or omitting optional elements, wherein the one or
more processors are configured to calculate the first report
quantities and the second report quantities based on a first
hypothesis and a second hypothesis, respectively.

Example 6 includes the subject matter of example 5,
including or omitting optional elements, wherein the one or
more processors are configured to determine the first
hypothesis and the second hypothesis based on a hypothesis
set selection parameter indicated in signaling received from
the serving cell.

Example 7 includes the subject matter of example 6,
including or omitting optional elements, wherein the serving
cell and non-serving cell are scheduled to transmit unique
PDSCHs to the UE, and further wherein the first hypothesis
and the second hypothesis each specify a CSI-resource index
(cri), a rank indicator (RI), a precoding matrix indicator
(PMI), and a channel quality indicator (Cal).

Example 8 includes the subject matter of example 6,
including or omitting optional elements, wherein the serving
cell and non-serving cell are scheduled to transmit portions
of a single PDSCH to the UE, wherein the first hypothesis
and the second hypothesis each specify a CSI-resource index
(cri), a rank indicator (RI), and a precoder matrix indicator
(PMI), and further wherein the one or more processors are
configured to calculate the first report quantities and the
second report quantities based on a third hypothesis that is
identified by the hypothesis set selection parameter and
specifies a channel quality indicator (CQI).

Example 6 includes the subject matter of example 6,
including or omitting optional elements, wherein the one or
more processors are configured to select report quantities for
the first report quantities and the second report quantities
based on the hypothesis set selection parameter.

Example 10 includes the subject matter of example 1,
including or omitting optional elements, wherein the one or
more processors are configured to calculate report quantities
for at least two different sets of hypotheses and transmit the
first report quantities and the second report quantities for a
set of hypotheses that maximizes link performance.

Example 11 is a method, including, with a user equipment
(UE) device: determining a first channel state information
(CSI) reference signal (RS) resource associated with a
serving cell for the UE; determining a second CSI-RS
resource associated with a non-serving cell for the UE;
measuring a first reference signal received in the first
CSI-RS resource; measuring a second reference signal
received in the second CSI-RS resource; and calculating first
report quantities characterizing a channel between the UE
and the serving cell based on the measurement of the first
reference signal; calculating second report quantities char-
acterizing a channel between the UE and the non-serving
cell based on the measurement of the second reference
signal; and transmitting the first report quantities and the
second report quantities to one or both of the serving cell and
the non-serving cell.

Example 12 includes the subject matter of example 11,
including or omitting optional elements, including determin-
ing the first CSI-RS resource based on a NZP-CSI-RS-
ResourceSet parameter received from the serving cell.

Example 13 includes the subject matter of example 11,
including or omitting optional elements, including determin-
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ing the second CSI-RS resource based a mobility resource
configuration of the non-serving cell received from the
serving cell.

Example 14 includes the subject matter of example 13,
including or omitting optional elements, including determin-
ing the second CSI-RS resource based on a NZP-CSI-RS-
ResourceSet parameter communicated in a CSI-RS-Re-
source-Mobility parameter by the serving cell, wherein the
NZP-CSI-RS-ResourceSet parameter includes one or more
of a physical cell identity, a sub-carrier spacing, measure-
ment bandwidth, synchronization signal and a quasi-co-
located physical broadcast channel (PBCH) block, number
of ports, frequency and time-domain resource element map-
ping for ports, and a scrambling sequence used for channel
estimation.

Example 15 includes the subject matter of example 14,
including or omitting optional elements, including determin-
ing a first hypothesis and a second hypothesis based on a
hypothesis set selection parameter indicated in signaling
received from the serving cell; and calculating the first
report quantities and the second report quantities based on a
first hypothesis and a second hypothesis, respectively.

Example 16 includes the subject matter of example 11,
including or omitting optional elements, including calculat-
ing report quantities for at least two different sets of hypoth-
eses; and transmitting the first report quantities and the
second report quantities for a set of hypotheses that maxi-
mizes link performance.

Example 17 is an apparatus for a transmission/reception
point (TRP), including baseband circuitry having a radio
frequency (RF) interface configured to transmit and receive
RF signals, and one or more processors. The processors are
configured to: transmit, to a UE in a same serving cell as the
TRP, information indicative of a first channel state informa-
tion (CSI) reference signal (RS) resource associated the
TRP; transmit, to the UE, information indicative of a second
CSI-RS resource associated with a second TRP in a non-
serving cell for the UE; and receive first report quantities
reporting measurements made by the UE based on CSI-RS
signals received in the first CSI-RS resource.

Example 18 includes the subject matter of example 17,
including or omitting optional elements, wherein the one or
more processors are configured to receive second report
quantities reporting measurements made by the UE based on
CSI-RS signals received in the second CSI-RS resource.

Example 19 includes the subject matter of example 17,
including or omitting optional elements, wherein the one or
more processors are configured to transmit the information
indicative of the second CSI-RS resource based on a mobil-
ity resource configuration of the non-serving cell.

Example 20 is a method, including, with a transmission/
reception point (TRP), transmitting, to a UE in a same
serving cell as the TRP, information indicative of a first
channel state information (CSI) reference signal (RS)
resource associated the TRP; transmitting, to the UE, infor-
mation indicative of a second CSI-RS resource associated
with a second TRP in a non-serving cell for the UE; and
receiving first report quantities reporting measurements
made by the UE based on CSI-RS signals received in the
first CSI-RS resource.

Example 21 includes the subject matter of example 20,
including or omitting optional elements, including receiving
second report quantities reporting measurements made by
the UE based on CSI-RS signals received in the second
CSI-RS resource.

Example 22 includes the subject matter of example 20,
including or omitting optional elements, including transmit-
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ting the information indicative of the second CSI-RS
resource based on a mobility resource configuration of the
non-serving cell.

Any of the above described examples may be combined
with any other example (or combination of examples),
unless explicitly stated otherwise. The foregoing description
of one or more implementations provides illustration and
description, but is not intended to be exhaustive or to limit
the scope of examples to the precise form disclosed. Modi-
fications and variations are possible in light of the above
teachings or may be acquired from practice of various
examples.

We claim:

1. A baseband processor of a user equipment device (UE),
configured to, when executing instructions stored in a
memory, perform operation comprising:

receiving, from a serving cell of the UE, a channel state

information (CSI) configuration that indicates

a first CSI reference signal (RS) resource associated
with a serving cell for the UE,

a second CSI-RS resource associated with a non-
serving cell for the UE, wherein the second CSI-RS
resource comprises a mobility resource configuration
of the non-serving cell, and

a hypothesis set selection parameter,

wherein the hypothesis set selection parameter indicates a

first hypothesis for the first CSI-RS resource and a

second hypothesis for the second CSI-RS resource,

wherein each hypothesis includes at least one of CSI-
resource index (cri), a rank indicator (RI), a precoding
matrix indicator (PMI), or a channel quality indicator

(CQI), wherein parameters included in a hypothesis for

a CSI-RS resource differ based on a transmission

scheme of the CSI-RS;

measuring a first reference signal received in the first

CSI-RS resource;

measuring a second reference signal received in the

second CSI-RS resource;

based on the first hypothesis, calculating at least one first

report quantity characterizing a channel between the

UE and the serving cell based on the measurement of

the first reference signal;

based on the second hypothesis, calculating at least one

second report quantity characterizing a channel

between the UE and the non-serving cell based on the
measurement of the second reference signal; and

transmitting the at least one first report quantity and the at
least one second report quantity to one or both of the
serving cell and the non-serving cell.

2. The baseband processor of claim 1, further configured
to perform operation comprising:

receiving a first portion of a PDSCH signal from the

serving cell;

receiving a second portion of the PDSCH signal on the

same frequency and time resources as the first portion

of the PDSCH signal from the non-serving cell; and

decoding the first portion of the PDSCH signal and the
second portion of the PDSCH signal with an assump-
tion that a first precoding applied to the first portion of
the PDSCH signal has zero influence on a second
precoding applied to the second portion of the PDSCH
signal.

3. The baseband processor of claim 1, wherein the con-
figuration of the second CSI-RS resource comprises a NZP-
CSI-RS-ResourceSet parameter communicated in a CSI-RS-
Resource-Mobility parameter by the serving cell, wherein
the NZP-CSI-RS-ResourceSet parameter comprises one or
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more of a physical cell identity, a sub-carrier spacing,
measurement bandwidth, synchronization signal and a
quasi-co-located physical broadcast channel (PBCH) block,
number of ports, frequency and time-domain resource ele-
ment mapping for ports, and a scrambling sequence used for
channel estimation.

4. The baseband processor of claim 1, wherein the serving
cell and non-serving cell are scheduled to transmit portions
of a single PDSCH to the UE, further wherein the baseband
processor is further configured to perform operations com-
prising:

calculating the at least one first report quantity and the at

least one second report quantity further based on a third

hypothesis that is identified by the hypothesis set
selection parameter and specifies a channel quality
indicator (CQI).

5. The baseband processor of claim 1, further configured
to perform operations comprising:

receiving a configuration of an association between

respective hypothesis set selection parameters and

respective sets of at least one first report quantity for the
first CSI-RS resource and at least one second report
quantity for the second CSI-RS resource; and
selecting report quantities for the at least one first report
quantity and the at least one second report quantity
based on the hypothesis set selection parameter.

6. The baseband processor of claim 1, further configured
to perform operations comprising :

calculating report quantities for at least two different sets

of hypotheses and transmit the at least one first report

quantity and the second at least one report quantity for

a set of hypotheses that maximizes link performance.

7. A method, comprising, with a user equipment (UE)
device:

receiving, from a serving cell of the UE, a channel state

information (CSI) configuration that indicates

a first CSI reference signal (RS) resource associated
with a serving cell for the UE,

a second CSI-RS resource associated with a non-
serving cell for the UE, wherein the second CSI-RS
resource comprises a mobility resource configuration
of the non-serving cell, and

a hypothesis set selection parameter,

wherein the hypothesis set selection parameter indicates a

first hypothesis for the first CSI-RS resource and a

second hypothesis for the second CSI-RS resource,

wherein each hypothesis includes at least one of CSI-
resource index (cri), a rank indicator (RI), a precoding
matrix indicator (PMI), or a channel quality indicator

(CQI), wherein parameters included in a hypothesis for

a CSI-RS resource differ based on a transmission

scheme of the CSI-RS;

measuring a first reference signal received in the first

CSI-RS resource;

measuring a second reference signal received in the

second CSI-RS resource;

based on the first hypothesis, calculating at least one first

report quantity characterizing a channel between the

UE and the serving cell based on the measurement of

the first reference signal;

based on the second hypothesis, calculating at least one

second report quantity characterizing a channel

between the UE and the non-serving cell based on the
measurement of the second reference signal; and

transmitting the at least one first report quantity and the at
least one second report quantity to one or both of the
serving cell and the non-serving cell.
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8. The method of claim 7, further comprising:

receiving a first PDSCH from the serving cell on a first

resource;

receiving a second PDSCH from the non-serving cell that

overlaps in time and frequency with the first PDSCH;
and

decoding the first PDSCH using a first precoding matrix,

decoding the second PDSCH using a second precoding
matrix, and wherein the first precoding matrix is dif-
ferent from the second precoding matrix.

9. The method of claim 7, wherein the configuration of the
second CSI-RS resource comprises a NZP-CSI-RS-Re-
sourceSet parameter communicated in a CSI-RS-Resource-
Mobility parameter by the serving cell, wherein the NZP-
CSI-RS-ResourceSet parameter comprises one or more of a
physical cell identity, a sub-carrier spacing, measurement
bandwidth, synchronization signal and a quasi-co-located
physical broadcast channel (PBCH) block , number of ports,
frequency and time-domain resource element mapping for
ports, and a scrambling sequence used for channel estima-
tion.

10. The method of claim 7, comprising:

calculating report quantities for at least two different sets

of hypotheses; and

transmitting the at least one first report quantity and the at

least one second report quantity for a set of hypotheses
that maximizes link performance.

11. A baseband processor of a transmission and reception
point (TRP) configured to perform operations comprising:

causing transmission of; to a UE in a same serving cell as

the TRP, a channel state information (CSI) configura-
tion that indicates a first CSI reference signal (RS)
resource associated with the TRP, a second CSI-RS
resource associated with a second TRP in a non-serving
cell for the UE, and a hypothesis set selection param-
eter;

wherein the second CSI-RS resource comprises a mobility

resource configuration of the non-serving cell;

wherein the hypothesis set selection parameter indicates a

first hypothesis for the first CSI-RS resource and a
second hypothesis for the second CSI-RS resource,
wherein each hypothesis includes at least one of CSI-
resource index (cri), a rank indicator (RI), a precoding
matrix indicator (PMI), or a channel quality indicator
(CQI), wherein parameters included in a hypothesis for
a CSI-RS resource differ based on a transmission
scheme of the CSI-RS; and

receiving at least one first report quantity reporting mea-

surements made by the UE based on CSI-RS signals
received in the first CSI-RS resource and the first
hypothesis.

12. The baseband processor of claim 11, further config-
ured to perform operations comprising:

receiving at least one second report quantity reporting

measurements made by the UE based on CSI-RS
signals received in the second CSI-RS resource.

13. A method, comprising, with a transmission and recep-
tion point (TRP):

transmitting, to a UE in a same serving cell as a trans-

mission/reception point (TRP), a channel state infor-
mation (CSI) configuration that indicates a first CSI
reference signal (RS) resource associated with the TRP,
a second CSI-RS resource associated with a second
TRP in a non-serving cell for the UE, and a hypothesis
set selection parameter;

wherein the second CSI-RS resource comprises a mobility

resource configuration of the non-serving cell;
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wherein the hypothesis set selection parameter indicates a
first hypothesis for the first CSI-RS resource and a
second hypothesis for the second CSI-RS resource,
wherein each hypothesis includes at least one of CSI-
resource index (cri), a rank indicator (RI), a precoding
matrix indicator (PMI), or a channel quality indicator
(CQI), wherein parameters included in a hypothesis for
a CSI-RS resource differ based on a transmission
scheme of the CSI-RS; and

receiving at least one first report quantity reporting mea-
surements made by the UE based on CSI-RS signals
received in the first CSI-RS resource and the first
hypothesis.

14. The method of claim 13, comprising receiving at least
one second report quantity reporting measurements made by
the UE based on CSI-RS signals received in the second
CSI-RS resource.
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