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In R1-2001484, the following table is used as baseline for CLI-related UE feature discussion in e-meeting. [1] 
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This contribution provides our views on CLI-related UE features.
CLI-related UE feature list
In RAN1 #96 [2], the following agreements have been made
One or multiple resources for CLI-RSSI measurement can be configured
· Maximum number of measurement resource for CLI-RSSI measurement is 64.
For SRS-RSRP, the total number of SRS resources to be monitored by a UE should not exceed 32.
The constraint is for the maximum number of CLI measurement resources configured to a UE. It is not the constraint for the maximum number of CLI measurement resource to be measured simultaneously by a UE. As illustrated in the following figure, if a UE is configured with 64 SRS-RSRP measurement resources but there are only 4 SRS-RSRP measurement resources would be measured simultaneously, then such configuration still violates the agreement made in RAN1 #96, as the total number of SRS-RSRP resources configured exceeds the limit of 32.


Therefore, we propose to rephrase the first component in FG 17-1 and 17-2 as “the maximum number of CLI measurement resources across all CCs shall not exceed” 64 for CLI-RSSI and 32 for SRS-RSRP. 
Proposal 1: Rephrase the first component in FG 17-1 and 17-2 as follows:
· FG 17-1: Support CLI-RSSI measurement. The maximum number of CLI-RSSI measurement resources configured for a UE across all CCs shall not exceed 64. 
· FG 17-2: Support SRS-RSRP measurement. The maximum number of SRS-RSRP measurement resources monitored by a UE across all CCs shall not exceed 32.
In R1-1903835 [3], the value range of nrofSRS-Ports in SRS-RSRP-Measurement-ResourceConfig is listed as “1, [2], [4]”.
In TS 38.331 version 16.0.0 [4], section 6.3.2, the field description for nrofSRS-Ports in RRC IE SRS-Resource states: “For CLI SRS-RSRP measurement, the network always configures this parameter to 'port1'.”
Therefore, only single-port SRS can be configured for SRS-RSRP measurement in NR R-16. RAN1 should decide whether to support two-port or four-port SRS-RSRP measurement. If RAN1 decided to support multi-port SRS-RSRP measurement, then the constraint that only single-port SRS can be configured for SRS-RSRP measurement should be removed in TS 38.331.
Proposal 2: Discuss and decide whether NR supports multi-port SRS-RSRP measurement. A LS to RAN2 would be needed to inform RAN1’s final decision.
In RAN1 #96, the following agreements have been made
Note: Depending on UE capability discussions, UE may not be required to assume that PDSCH is FDMed with SRS measurement resource
Note: Depending on UE capability discussions, UE may not be required to assume that PDSCH is FDMed with CLI-RSSI measurement resource(s)
If a UE does not support simultaneous reception of PDSCH and CLI measurement, then the FDMed PDSCH and CLI measurement should be regarded as an error case. If a UE does not support this feature but FDMed PDSCH and CLI measurement are configured by network anyway, UE behavior in the error case was not discussed in RAN1. RAN2 and RAN4 have not reach consensus on such UE behavior. RAN2’s agreement prioritizes PDSCH reception over CLI measurement, but RAN4’s scheduling restriction essentially prioritizes CLI measurement. In R1-2001523 [5], RAN4 has asked RAN2 to reconsider UE behavior.
In TS 38.133 version 16.2.0 [6], section 9.7.4, following scheduling restrictions are specified when UE is performing CLI measurements:
For FR1,
· Depending on UE capability, the UE is not expected to receive PDCCH/PDSCH on OFDM symbols on which UE performs CLI measurements, and on 1 data symbol before an OFDM symbol used for CLI measurements for 15 kHz and 30 kHz subcarrier spacing.
· Depending on UE capability, the UE is not expected to receive PDCCH/PDSCH on OFDM symbols on which UE performs CLI measurements, and on 2 data symbols before an OFDM symbol used for CLI measurements for 60 kHz subcarrier spacing.
For FR2,
· Depending on UE capability, the UE is not expected to receive PDCCH/PDSCH on OFDM symbols on which UE performs CLI measurements, and on 1 data symbol before an OFDM symbol used for CLI measurements for 60 kHz subcarrier spacing.
· Depending on UE capability, the UE is not expected to receive PDCCH/PDSCH on OFDM symbols on which UE performs CLI measurements, and on 2 data symbols before an OFDM symbol used for CLI measurements for 120 kHz subcarrier spacing.
RAN1 should discuss UE behavior and the capture the agreement in the “consequence if feature is not supported by the UE” column of UE feature list document. For collision between CLI measurement and PDCCH/PDSCH, we suggest following RAN4’s scheduling restriction.
Proposal 3: For a UE does not support simultaneous reception of PDSCH and CLI measurement feature, capture its behavior in column “consequence if feature is not supported by the UE”, when PDSCH and CLI measurement are FDMed. 
· FG 17-3: If not supported, then UE does not expect to receive PDCCH/PDSCH when it performs CLI-RSSI measurement
· FG 17-4: If not supported, then UE does not expect to receive PDCCH/PDSCH when it performs SRS-RSRP measurement
For collision between CLI measurement and DL signals, the prioritizing rule depends on whether the DL signal is cell-specific or UE-specific. The scheduling restrictions can be extended to UE-specific DL signals, e.g., DM-RS and PT-RS, because these signals are used for PDSCH reception. For cell-specific DL signals, the network should avoid conflicting configuration for UEs who do not support simultaneous reception. If an error case is evitable, then UE should prioritize the reception of cell-specific DL signals, such as SSB and periodic CSI-RS.
Proposal 4: If a UE does not support simultaneous reception of DL transmission and CLI measurement and a CLI measurement resource is FDMed with the following cell-specific DL signals, UE should prioritize the reception of DL signals
· SSB
· Periodic CSI-RS
For other DL signals, such as aperiodic CSI-RS, DM-RS, PT-RS, etc., UE does not expect to receive these DL signals when it performs CLI measurement.
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In this contribution, we discussed CLI-related UE features. Based on the discussion, we have the following proposals:
Proposal 1: Rephrase the first component in FG 17-1 and 17-2 as follows:
· FG 17-1: Support CLI-RSSI measurement. The maximum number of CLI-RSSI measurement resource across all CCs shall not exceed 64. 
· FG 17-2: Support SRS-RSRP measurement. The maximum number of SRS-RSRP measurement resource across all CCs shall not exceed 32.
Proposal 2: Discuss and decide whether NR supports multi-port SRS-RSRP measurement. A LS to RAN2 would be needed to inform RAN1’s final decision.
Proposal 3: For a UE does not support simultaneous reception of PDSCH and CLI measurement feature, capture its behavior in column “consequence if feature is not supported by the UE”, when PDSCH and CLI measurement are FDMed. 
· FG 17-3: If not supported, then UE does not expect to receive PDCCH/PDSCH when it performs CLI-RSSI measurement
· FG 17-4: If not supported, then UE does not expect to receive PDCCH/PDSCH when it performs SRS-RSRP measurement
Proposal 4: If a UE does not support simultaneous reception of DL transmission and CLI measurement and a CLI measurement resource is FDMed with the following cell-specific DL signals, UE should prioritize the reception of DL signals
· SSB
· Periodic CSI-RS
For other DL signals, such as aperiodic CSI-RS, DM-RS, PT-RS, etc., UE does not expect to receive these DL signals when it performs CLI measurement.
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Serving cell 1
10 slots
SRS-RSRP measurement periodicity: 40 slots
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Serving cell 4

A slot has one SRS-RSRP measurement resource
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Features   Index   Feature group   Components   Prerequisite  feature  groups   Need  for the  gNB to  know if  the  feature  is  suppor ted   Applic able to  the  capabil ity  signalli ng  exchan ge  betwee n UEs  (V2X  WI  only)”.   Consequence  if the feature  is not  supported by  the UE   Type   (the ‘type’  definition  from UE  features  should be  based on  the  granularity  of 1) Per UE  or 2) Per  Band or 3)  Per BC or 4)  Per FS or 5)  Per FSPC)   Need of  FDD/TD D  differen ti ation   Need of  FR1/FR2  differenti ation   Capability  interpretation for  mixture of  FDD/TDD and/or  FR1/FR2   Note   Mandatory/ Optional  

17.  NR_CLI_R IM   17 - 1   CLI - RSSI  measurement     1) Support CLI - RSSI measurement,  The max number of resources across all  CCs configured to measure RSSI simultaneously shall not exceed  64   2)  Up to 64 of measurement resource for CLI - RSSI measurement    2)  Subcarrier spacing for CLI - RSSI  measurement   is same as  subcarrier  spacing for  active BWP .           N/A     [ Per UE ]   TDD only   Yes     UE operates CLI - RSSI measurement.   Optional with  capability  signalling  

17 - 2   SRS - RSRP  measurement   1) Support SRS - RSRP measurement,  The max number of  SRS   resources  across all CCs configured to measure SRS - RSRP   simultaneously shall not  exceed  32   2) Up to 32 of  SRS resources to be monitored by a UE         N/A     [ Per UE ]   TDD only   Yes     UE operates SRS - RSRP  measurement.   Optional with  capability  signalling  

17 - 3   Simultaneous  reception of  PDSCH and  CLI - RSSI  measurement  resource   Support simultaneousRxPDSCHCLIRSSIMeasResource  if not supported that  UE only receives CLI - RSSI resources’   17 - 1     N/A     Per UE   TDD only   Yes     UE can assume that  PDSCH is FDMed  with CLI - RSSI  measurement  resource(s)   Optional with  capability  signalling  

17 - 4   Simultaneous  reception of  PDSCH and  SRS - RSRP  measurement  resource   Support simultaneousRxPDSCHSRSRSRPMeasResource  if not supported  that UE only receives SRS - RSRP resources   17 - 2     N/A     Per UE   TDD only   Yes     UE can assume that  PDSCH is FDMed  with SRS RSRP   measurement  resource(s).   Optional with  capability  signalling  
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Serving cell 1

10 slots

SRS-RSRP measurement periodicity: 40 slots

Serving cell 2

Serving cell 3

Serving cell 4

A slot has one SRS-RSRP measurement resource


