Error! Use the Home tab to apply ProductName to the text that you want to appear here. Error! Use the Home tab to apply DocumentType to the text that you want to appear here.	Introduction
Error! Use the Home tab to apply ProductName to the text that you want to appear here. Error! Use the Home tab to apply DocumentType to the text that you want to appear here.	Introduction
3GPP TSG-RAN2 Meeting #107-Bis					R2-1913392
Chongqing, China, 14-18 October 2019			

Agenda item:		6.15
Source: 		Qualcomm Incorporated
Title: 		CLI measurements UE capabilities 
[bookmark: DocumentFor]Document for:	Discussion/Decision

[bookmark: _Ref492503575]Introduction
CLI-RSSI and SRS-RSRP measurement are new functions for UE. RAN2 is likely to define functional capability bits for them, as shown in the table below [3]. 
[bookmark: _Toc12750905]4.2.9	MeasAndMobParameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	cli-RSSI-Meas-r16
Indicates whether the UE can perform CLI RSSI measurements as specified in 38.215 [13] and supports periodical reporting and measurement event triggering as specified in 38.331 [9].
	UE
	No
	TDD only
	FFS

	cli-SRS-RSRP-Meas-r16
Indicates whether the UE can perform SRS RSRP measurements as specified in 38.215 [13] and supports periodical reporting and measurement event triggering based on SRS-RSRP 38.331 [9].  
	UE
	No
	TDD only
	FFS



This paper analyzes the need on other CLI measurement capabilities in the UE radio capability signaling.
[bookmark: _Toc16722489][bookmark: _Toc16722490][bookmark: _Toc16722491][bookmark: _Toc16722492]Discussion
[bookmark: _Toc4504285][bookmark: _Toc4504286]SRS-RSRP measurement is a new kind of measurement. UE supporting SRS-RSRP measurements for CLI requires additional memory and processing capability. Therefore, additional UE capability indications are required in addition to simple flags indicating support of CLI measurements.
Maximum number of CLI measurement resources 
The CLI SRS-RSRP measurement impacts the capability of UE beam management in a slot.
Observation 1: The CLI SRS-RSRP measurement impacts the capability of UE beam management in a slot.
The UE beam measurement capability maxNumberSSB-CSI-RS-ResourceOneTx is defined in 3GPP TS 38.306 as:
	· maxNumberSSB-CSI-RS-ResourceOneTx indicates maximum total number of configured one port NZP CSI-RS resources and SS/PBCH blocks that are supported by the UE for 'CRI/RSRP' and 'SSBRI/RSRP' reporting within a slot and across all serving cells (see NOTE). On FR2, it is mandatory to report >=8; On FR1, it is mandatory with capability signalling to report >=8.
<<skip>>



If we count CLI SRS-RSRP measurement in a slot towards maxNumberSSB-CSI-RS-ResourceOneTx, no additional memory and HW horsepower is needed for the UE to support CLI SRS-RSRP measurements. 
To achieve this, the TS 38.306 text above can be updated to: 
	· maxNumberSSB-CSI-RS-ResourceOneTx indicates maximum total number of configured one port NZP CSI-RS resources, and SS/PBCH blocks, and CLI SRS-RSRP resources that are supported by the UE for 'CRI/RSRP', and 'SSBRI/RSRP' and ‘CLI SRS-RSRP’ reporting within a slot and across all serving cells (see NOTE). On FR2, it is mandatory to report >=8; On FR1, it is mandatory with capability signalling to report >=8.
<<skip>>



Proposal 1: CLI SRS-RSRP shares the existing UE capability field maxNumberSSB-CSI-RS-ResourceOneTx in beam management capability to indicate maximum total number of configured CLI SRS-RSRP resources that are supported by the UE for CLI SRS-RSRP reporting within a slot and across all serving cells.
Similarly, CLI-RSSI measurement also consumes UE’s measurement capabilities. It is necessary to define capability for the total CLI-RSSI measurement resources that the UE can measure in all the serving cells. 
Proposal 2: Define new UE capability maxNumberCLI-RSSI-ResourcesOneTx to indicate maximum total number of configured CLI-RSSI resources that are supported by the UE for CLI-RSSI reporting within a slot and across all serving cells.
PDSCH/PDCCH FDM-ed with CLI resource(s)
We think a UE may or may not be able to measure CLI when DL signal/channel from the serving cell such as PDSCH/PDCCH is FDM-ed with CLI resource. Such aspect has been captured by RAN1#96 as follows [2]:
· 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)
Therefore, we propose that UE should be able to indicate whether it supports reception of DL signal/channel from the serving cell such as PDSCH/PDCCH that is FDMed with SRS-RSRP/CLI-RSSI measurement resource(s). Furthermore, for the UEs that do not support FDMed reception of PDSCH/PDCCH + CLI measurement resource, we think either UE should be able to indicate what it receives in such case. Alternatively, a rule can be specified. This can be discussed further.
[bookmark: _Hlk21035949]Proposal 3: Define a UE radio capability bit to indicate whether serving cell DL signal/channel (e.g. PDSCH/PDCCH) and SRS-RSRP FDMed reception is supported. FFS - UE behavior when DL signal/channel and SRS RSRP are FDMed for UEs indicating the FDMed reception is not supported.
Proposal 4: Define a UE radio capability bit to indicate whether serving cell DL signal/channel (e.g. PDSCH/PDCCH) and CLI-RSSI FDMed reception is supported. FFS - UE behavior when DL signal/channel and CLI RSSI are FDMed for UEs indicating the FDMed reception is not supported.
Different Reference SCS
[bookmark: _GoBack]For RSSI measurement, the RAN1#96 agreement is “subcarrier spacing for CLI-measurement resource configuration can be same or different from the SCS of the active BWP.” However, this may cause strong ICI that leaks into other subbands where other RSSI resources are measured if these RSSI resources have different reference SCSs or the UE can only measure the CLI RSSI based on SCS of the active BWP. In this case, a strong CLI RSSI to be measured in one subband may overwhelm a weaker CLI RSSI to be measured in another subband if the two CLI RSSI measurement resources overlap in time. Besides, receiving CLI RSSI in a SCS different from that of the active BWP induces significant complexity overhead to the UE. 
Since SRS RSRP is measured only with the same reference SCS as the SCS of the active BWP, the UE should also be allowed to only support the measurement of CLI RSSI resource that is configured with a reference SCS same as that of the active BWP. Therefore, we propose:
Proposal 5: Define new UE radio capability to indicate whether the UE supports CLI RSSI measurement with a configured reference SCS different from that of the active BWP.
Summary 
Based on the above discussion, we have the following observations and proposals:
Observation 1: The CLI SRS-RSRP measurement impacts the capability of UE beam management in a slot.

[bookmark: _Hlk21011248]Proposal 1: CLI SRS-RSRP shares the existing UE capability field maxNumberSSB-CSI-RS-ResourceOneTx in beam management capability to indicate maximum total number of configured CLI SRS-RSRP resources that are supported by the UE for CLI SRS-RSRP reporting within a slot and across all serving cells.
Proposal 2: Define new UE capability maxNumberCLI-RSSI-ResourcesOneTx to indicate maximum total number of configured CLI-RSSI resources that are supported by the UE for CLI-RSSI reporting within a slot and across all serving cells.
Proposal 3: Define a UE radio capability bit to indicate whether serving cell DL signal/channel (e.g. PDSCH/PDCCH) and SRS-RSRP FDMed reception is supported. FFS - UE behavior when DL signal/channel and SRS RSRP are FDMed for UEs indicating the FDMed reception is not supported.
Proposal 4: Define a UE radio capability bit to indicate whether serving cell DL signal/channel (e.g. PDSCH/PDCCH) and CLI-RSSI FDMed reception is supported. FFS - UE behavior when DL signal/channel and CLI RSSI are FDMed for UEs indicating the FDMed reception is not supported.
Proposal 5: Define new UE radio capability to indicate whether the UE supports CLI RSSI measurement with a configured reference SCS different from that of the active BWP.
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