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 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK2][bookmark: OLE_LINK1]After last RAN1 meeting, namely RAN1#100-e, RAN1 continued to discuss Rel-16 NR UE features by email. As no final decision has been reached, a preliminary list is provided in [1]. For Rel-16 CLI&RIM, four UE features from 17-1 to 17-4 in the list are discussed and current version is copied below. In this contributions, we provided our views on the four CLI UE features.
	Index
	Feature group
	Components

	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) Subcarrier spacing for CLI-RSSI measurement is same as subcarrier spacing for active BWP.



	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

	17-3
	Simultaneous reception of PDSCH and CLI-RSSI measurement resource
	Support simultaneousRxPDSCHCLIRSSIMeasResource if not supported that UE only receives CLI-RSSI resources’

	17-4
	Simultaneous reception of PDSCH and SRS-RSRP measurement resource
	Support simultaneousRxPDSCHSRSRSRPMeasResource if not supported that UE only receives SRS-RSRP resources



 Discussion
2.1 	SRS-RSRP measurement and CLI-RSSI measurement
For UE features group 17-1 and 17-2, RAN1 reached the following agreement related to SRS-RSRP in RAN1 #AH_1901 meeting in Jan. 2019.
· For SRS-RSRP:
· The number of SRS to be monitored by the UE should not exceed 8 within a slot
· Network may configure more than 8 SRSs over different slots
· The total number of SRSs to be monitored by a UE should not exceed [32]
In addition, RAN1 further agreed the following agreements in  RAN1 #96 in Feb. 2019.
· 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 above agreements on the maximum numbers of CLI-RSSI and SRS-RSRP measurement resources are 64 and 32 respectively have been captured into the Components in 17-1 and 17-2. However, we believe that the existing description is not accurate according to above agreements. “simultaneously” described in Components should be deleted.
Since RAN1 has already agreed that the number of SRS to be monitored by the UE should not exceed 8 within a slot. We do not think it is necessary for the UE to indicate the maximum number of SRS-RSRP measurement resources it supports simultaneously. 
Besides, some companies proposed to define a limit across all reference signals  for RSRP measurement including SRS, SSB and CSI-RS[1] or reuse any existing UE capability(ies), e.g. maxNumberSSB-CSI-RS-ResourceOneTx (defined in TS 38.306). In our opinion, SRS here is used for CLI measurement, so it does not have the same measurement function as other signals, e.g. SSB and CSI-RS. Reusing the existing UE capability(ies) will inevitably affect the measurement requirements and the number of available resources of other signals. So we do not recommend that. 
Although CLI-RSSI has no similar agreements on the maximum number of measurement resources within a slot, CLI-RSSI measurement complexity is relatively low and it is also an optional feature. So we do not think that the UE  needs to report the maximum number of CLI-RSSI measurement resources, either.
Proposal 1: It is unnecessary for a UE to report the maximum number of SRS-RSRP and CLI-RSSI measurement resources if it supports feature group 17-1 and 17-2.
For UE feature type, “Per UE” is preferred only with the limit on TDD bands.
Proposal 2: For UE feature type, “Per UE” is preferred only with the limit on TDD bands for 17-1 to 17-4.

According to Proposal 1, we provide some modifications to 17-1 and 17-2 as follows.
	Index
	Feature group
	Components

	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) Subcarrier spacing for CLI-RSSI measurement is same as subcarrier spacing for active BWP.



	17-2
	SRS-RSRP measurement
	1) Support SRS-RSRP measurement, The max number of SRS resources across all CCs configured to measure SRS-RSRP simultaneouslyshall not exceed 32. The max number of SRS resources across all CCs configured to measure SRS-RSRP shall not exceed 8 within a slot.



2.1  Simultaneous reception of DL and CLI measurement resource
In the LS [2] on CLI measurements UE capabilities from RAN2 to RAN1, RAN2 mentioned that they have agreed to introduce following UE capabilities in TS 38.306:
· cli-RSSI-FDM-DL-r16
· cli-SRS-RSRP-FDM-DL-r16
RAN2 further agreed the following related to the UE capabilities:
· UE shall prioritize the DL transmission in case DL signal/channel and SRS RSRP resources are FDMed for UEs indicating the FDMed reception is not supported.
· UE shall prioritize the DL transmission in case DL signal/channel and CLI RSSI resources are FDMed for UEs indicating the FDMed reception is not supported.
However, the above agreements related to two UE capabilities in RAN2 are conflicting with the RAN4 agreements on scheduling restriction during CLI measurement, which is defined in Subclause 9.7.4 of 38.133, as copied below. Specially, when UE indicates the FDMed reception is not supported, RAN4 assumes that UE shall prioritize CLI measurement, thus it is not required to receive DL signals or channels that overlap with the CLI measurement occasions.
.............................................................................. TS 38.133 g20 ..................................................................................
9.7.4	Scheduling availability of UE during CLI measurements
Scheduling availability restrictions when the UE is performing CLI measurements which are SRS-RSRP and CLI-RSSI are described in the following clause.
......
-	   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 measuerments, and on 2 data symbols 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 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.
......
Editor’s note: for UE capability, RAN4 will capture detail description after RAN1 decision. 
..................................................................................... End  .........................................................................................
At present, RAN2 and RAN4 are trying to resolve theses conflicts between above agreements reached in each WG [3]. RAN1 can wait for the final decision from RAN2 and RAN4. Therefore, we suggest to delete the descriptions related to UE detection behaviour if an UE indicates the FDMed reception is not supported.
Proposal 3: RAN1 can wait for final decisions from RAN2 and RAN4 on UE behaviour if a UE indicates the FDMed reception is not supported, since the current agreements reached in RAN2 and RAN4 respectively are conflicting. The relevant descriptions in Components in feature group 17-3 and 17-4 need to be deleted.
In addition, it can be seen that there are different descriptions among RAN1, RAN2 and RAN4 on which kind of DL channels and signals can be FDMed with CLI measurement resource in UE capabilities.
· RAN1: PDSCH 
· RAN2: DL signal/channel
· RAN4: PDCCH/PDSCH
To avoid unnecessary confusion, we recommend that RAN1, RAN2 and RAN4 to align the definitions and descriptions on which kinds of DL channels and signals and CLI measurement resource are FDMed.
[bookmark: OLE_LINK4]Proposal 4: RAN1, RAN2 and RAN4 should align their descriptions on which kind of DL channels and signals can be FDMed with CLI measurement resource in  feature group 17-3 and 17-4.
According to Proposal 3 and Proposal 4, we make some modifications to 17-3 and 17-4 as follows.
	Index
	Feature group
	Components

	17-3
	Simultaneous reception of DLPDSCH and CLI-RSSI measurement resource
	Support simultaneousRxDLPDSCHCLIRSSIMeasResource if not supported that UE only receives CLI-RSSI resources’

	17-4
	Simultaneous reception of DLPDSCH and SRS-RSRP measurement resource
	Support simultaneousRxDLPDSCHSRSRSRPMeasResource if not supported that UE only receives SRS-RSRP resources



Proposal 5: UE features in 17-1 to 17-4 are suggested to be revised as follows.
	[bookmark: OLE_LINK5]Index
	Feature group
	Components
	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)

	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) Subcarrier spacing for CLI-RSSI measurement is same as subcarrier spacing for active BWP.


	[Per UE]

	17-2
	SRS-RSRP measurement
	1) Support SRS-RSRP measurement, The max number of SRS resources across all CCs configured to measure SRS-RSRP simultaneouslyshall not exceed 32. The max number of SRS resources across all CCs configured to measure SRS-RSRP shall not exceed 8 within a slot.
	[Per UE]

	17-3
	Simultaneous reception of DLPDSCH and CLI-RSSI measurement resource
	Support simultaneousRxDLPDSCHCLIRSSIMeasResource if not supported that UE only receives CLI-RSSI resources’
	Per UE

	17-4
	Simultaneous reception of DLPDSCH and SRS-RSRP measurement resource
	Support simultaneousRxDLPDSCHSRSRSRPMeasResource if not supported that UE only receives SRS-RSRP resources
	Per UE



 Conclusion
In this contribution, we provide our views on CLI UE capabilities and have the following proposal:
Proposal 1: It is unnecessary for a UE to report the maximum number of SRS-RSRP and CLI-RSSI measurement resources if it supports feature group  17-1 and 17-2.
Proposal 2: For UE feature type, “Per UE” is preferred only with the limit on TDD bands for 17-1 to 17-4.
Proposal 3: RAN1 can wait for final decisions from RAN2 and RAN4 on UE behaviour if a UE indicates the FDMed reception is not supported, since the current agreements reached in RAN2 and RAN4 respectively are conflicting. The relevant descriptions in Components in feature group 17-3 and 17-4 need to be deleted.
Proposal 4: RAN1, RAN2 and RAN4 should align their descriptions on which kind of DL channels and signals can be FDMed with CLI measurement resource in feature group 17-3 and 17-4.
Proposal 5: UE features in 17-1 to 17-4 are suggested to be revised as follows.
	Index
	Feature group
	Components
	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)

	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) Subcarrier spacing for CLI-RSSI measurement is same as subcarrier spacing for active BWP.


	[Per UE]

	17-2
	SRS-RSRP measurement
	1) Support SRS-RSRP measurement, The max number of SRS resources across all CCs configured to measure SRS-RSRP simultaneouslyshall not exceed 32. The max number of SRS resources across all CCs configured to measure SRS-RSRP shall not exceed 8 within a slot.
	[Per UE]

	17-3
	Simultaneous reception of DLPDSCH and CLI-RSSI measurement resource
	Support simultaneousRxDLPDSCHCLIRSSIMeasResource if not supported that UE only receives CLI-RSSI resources’
	Per UE

	17-4
	Simultaneous reception of DLPDSCH and SRS-RSRP measurement resource
	Support simultaneousRxDLPDSCHSRSRSRPMeasResource if not supported that UE only receives SRS-RSRP resources
	Per UE



[bookmark: IDX-CHP-8-0994][bookmark: IDX-CHP-8-0992][bookmark: IDX-CHP-8-0993][bookmark: IDX-CHP-8-0996][bookmark: IDX-CHP-8-0995] Reference
[1] R1-2001484, RAN1 UE features list for Rel-16 NR after RAN1#100-E, AT&T, NTT DOCOMO
[2] R1-2000007/R2-1916348, LS on CLI measurements UE capabilities 
[3] R4-2002221, Reply LS on CLI measurement capability (response to R2-1916348)

1

1

