3GPP TSG-RAN4 Meeting #93		R4-1913747
Reno, USA, 18th Nov – 22nd Nov, 2019
Title:	Discussion on CSI-RS based UE measurement capabilities
Source:	CATT
Agenda Item:	9.16.1.3
[bookmark: _GoBack]Document for:	Discussion
1. Introduction
In RAN #84 meeting, a new WID on RRM requirements for CSI-RS based L3 measurement was approved [1]. CSI-RS based mobility plays an important role in mobility and network deployment/optimization. And the objectives of this WI are described as follows:
	· 	Assumptions on Synchronization 
· Single FFT is assumed for multiple cell measurements per frequency layer for both intra- and inter-frequency measurements.  
· Measurement bandwidth of CSI-RS for the minimum requirements
· CSI-RS based intra-frequency and inter-frequency definition 
· Intra-frequency and inter-frequency measurement requirements 
· Evaluate and specify CSI-RS based L3 measurement accuracy
· Introduce new UE measurement capability, including number of frequency layer and number of cells etc., for CSI-RS based measurement 


In this contribution, we provide some discussion on CSI-RS based UE measurement capabilities, and give our proposal.
2. Discussion
CSI-RS resources can be configured by network for mobility purpose, and UE shall be able to perform CSI-RSRP/CSI-RSRQ/CSI-SINR measurements on configured CSI-RS resource(s). According to TS38.214 [2], if CSI-RS resources are configured for mobility purpose, the maximum number of CSI-RS resource for each UE is set to be 64 per frequency layer when associated SSB is not configured. And UE can be configured up to 96 CSI-RS resources if associated SSB is configured. And according to TS38.331, for each CSI-RS resource, the number of PRB can be configured as {24, 48, 96, 192, 264} in frequency domain, the density of CSI-RS can be configured as {0.5, 1, 3} RE(s) per PRB. In order to guarantee the mobility performance, the CSI-RS based UE measurement shall be discussed and specified.
In TS38.133 [3], SSB based UE measurement capabilities are specified on number of carrier to be monitored, the number of cell and beam to be monitored per frequency layer. We think the similar approached can be used to defined CSI-RS based UE measurement capability. Thus, the CSI-RS based UE measurement capabilities shall specified in terms of:
· Number of carrier to be monitored if CSI-RS resources are configured
· Number of cell to be monitored per MO
· Number of CSI-RS resources to be monitored per MO
Proposal 1: CSI-RS based UE measurement capabilities shall specified in terms of:
· Number of carrier to be monitored if CSI-RS resources are configured
· Number of cell to be monitored per MO
· Number of CSI-RS resources to be monitored per MO
For number of CSI-RS based carriers to be monitored if CSI-RS resources are configured, when the CSI-RS resources are associated with SSB, UE is required to perform SSB detection to get the timing of the target cell, then UE can measure the configured CSI-RS resources. So the measurement capability on the frequency layer which is associated SSB can be also considered as the measurement capability on SSB frequency layer. Thus, the UE measurement capability could not be considered. When the CSI-RS resources are not associated with SSB, UE is required to measure the configured CSI-RS resources based on the timing of serving cell, thus, the CSI-RS based measurement capability should be considered, and it is proposed that UE should be able to measure at least 3 CSI-RS frequency layers.  
Proposal 2: UE shall be able to measure at least 3 CSI-RS frequency layers.
Regarding the total number of SSB and CSI-RS frequency layers to be measured, by considering the trade-off between mobility performance and UE power consumption, it is propose to add 1 more frequency layer compared with the existing requirements.
Proposal 3: UE shall be able to measure at least 8 NR frequency layers in total, including SSB frequency layers and CSI-RS frequency layers.
Proposal 4: UE shall be able to measure at least 14 carriers of all RATs in total.
Regarding the number of cell to be measured per MO, would be straightforward to reuse the same requirements defined for SSB based measurement, we think in many cases, the effort of SSB based intra-/inter-frequency measurement and CSI-RS based intra-/inter-frequency measurement are similar. Thus, we propose to reuse the SSB based measurement capability to define CSI-RS based measurement capabilities. 
Proposal 4: It is proposed to reuse the SSB based measurement capability to define CSI-RS based measurement capabilities.
For the number of CSI-RS resource, according to TS38.214, the maximum number of CSI-RS resource for each UE is set to be 64 per frequency layer when associated SSB is not configured. And UE can be configured up to 96 CSI-RS resources if associated SSB is configured. We think UE shall monitor at least 32 CSI-RS resources per frequency layer considering mobility performance and UE’s complexity.
Proposal 5: For the number of CSI-RS resource, UE shall monitor at least 32 CSI-RS resources per frequency layer considering mobility performance and UE’s complexity.
3. Conclusion
In this contribution, we discussed the CSI-RS based UE measurement capabilities, and give our proposal as follows.
Proposal 1: CSI-RS based UE measurement capabilities shall specified in terms of:
· Number of carrier to be monitored if CSI-RS resources are configured
· Number of cell to be monitored per MO
· Number of CSI-RS resources to be monitored per MO
Proposal 2: UE shall be able to measure at least 3 CSI-RS frequency layers.
Proposal 3: UE shall be able to measure at least 8 NR frequency layers in total, including SSB frequency layers and CSI-RS frequency layers.
Proposal 4: UE shall be able to measure at least 14 carriers of all RATs in total.
Proposal 5: For the number of CSI-RS resource, UE shall monitor at least 32 CSI-RS resources per frequency layer considering mobility performance and UE’s complexity.
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