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[bookmark: _Toc32744954][bookmark: _Toc48211438][bookmark: _GoBack]Introduction
In [1], RAN4 informs RAN1 that
 “RAN4 is defining measurement requirements for CSI-RS based mobility when single MO is configured per frequency layer in Rel-16. During the discussion, it is found desirable to allow network to configure more than 96 CSI-RS resources with the same centre frequency.” 
The LS also asks: 
“RAN1 and RAN2 to increase the number of configurable CSI-RS resources per MO from 96 to 192, for the case when CSI-RS is configured with associated SSB.”
In this contribution, we discuss the impact on RAN4’s LS on Rel-16 specification from RAN1’s perspective.
[bookmark: _Toc48211439][bookmark: _Toc511230715][bookmark: _Toc511230578]Discussion
Potential impact on TS 38.214
Currently, the maximum number of CSI-RS resources for an RRM measurement object is 96, which corresponds to the parameter maxNrofCSI-RS-ResourcesRRM the MeasObjectNR in TS 38.331 and the following requirements in TS 38.214:
	A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-	with no more than 96 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or, 
 -	with no more than 64 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB by the same higher layer parameter MeasObjectNR



As shown above, for an MeasObjectNR, the maximum number of CSI-RS resources in the MeasObjectNR can be 96 or 64. If all CSI-RS resources have been configured with associatedSSB, the maximum number of CSI-RS resources in the MeasObjectNR, is 96. If not all CSI-RS resources have been configured with associatedSSB, the maximum number of CSI-RS resources in the MeasObjectNR is 64. In our understanding, in RAN4’s LS, the condition “when CSI-RS is configured with associated SSB” in a MeasObjectNR corresponds to the first case. Thus, there is a need to make the corresponding changes in the TS 38.214. In addition, the change is only need to Rel-16 but not for Rel-15, since RAN4 only defines the measurement requirements for CSI-RS based mobility in Rel-16.
[bookmark: p1]Proposal 1: Increase the maximum number of CSI-RS resources from 96 to 192 per higher layer parameter MeasObjectNR in TS 38.214 (Rel-16) according to the request from RAN4’s LS (R1-2007512/R4-2012179) as shown in the following TP. 
· Note: The change is only need to Rel-16 but not for Rel-15 since RAN4 only defines the measurement requirements for CSI-RS based mobility in Rel-16.

===  TP for TS 38.214 (Rel-16) ===
	[bookmark: _Toc11352101][bookmark: _Toc20317991][bookmark: _Toc27299889][bookmark: _Toc29673154][bookmark: _Toc29673295][bookmark: _Toc29674288][bookmark: _Toc36645518][bookmark: _Toc45810563][bookmark: _Toc52457773]5.1.6.1.3	CSI-RS for mobility
[bookmark: _Hlk508191601]*** Unchanged text is omitted ***
[bookmark: _Hlk515901435]A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-	with no more than 96192 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or, 
 -	with no more than 64 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB by the same higher layer parameter MeasObjectNR
*** Unchanged text is omitted ***




Potential impact on other specifications
In TS 38.306, Section 4.2.9 MeasAndMobParameters, the following two parameters are related to the RRM measurements with associated SSB:
	csi-RSRP-AndRSRQ-MeasWithSSB
Indicates whether the UE can perform CSI-RSRP and CSI-RSRQ measurement as specified in TS 38.215 [13], where CSI-RS resource is configured with an associated SS/PBCH. If this parameter is indicated for FR1 and FR2 differently, each indication corresponds to the frequency range of measured target cell. If the UE supports this feature, the UE needs to report maxNumberCSI-RS-RRM-RS-SINR.
	UE
	No
	No
	Yes



	maxNumberCSI-RS-RRM-RS-SINR
Defines the maximum number of CSI-RS resources for RRM and RS-SINR measurement across all measurement frequencies per slot. If UE supports any of csi-RSRP-AndRSRQ-MeasWithSSB, csi-RSRP-AndRSRQ-MeasWithoutSSB, and csi-SINR-Meas, UE shall report this capability.
	UE
	CY
	No
	No



The change of the maximum number of CSI-RS resources per higher layer parameter MeasObjectNR is not related to whether the UE supports the features for CSI-RS measurements. Thus, the change of the maximum number of CSI-RS resources per higher layer parameter MeasObjectNR has no impact on TS 38.306.
[bookmark: O1]Observation 1: The increase of the maximum number of CSI-RS resources from 96 to 192 per higher layer parameter MeasObjectNR has not impact on TS 38.306.
For the TS 38.331, we are expecting there is a need to make the corresponding changes related to the increase of the maximum number of CSI-RS resources from 96 to 192 per higher layer parameter MeasObjectNR, e.g., maxNrofCSI-RS-ResourcesRRM. Given that RAN4’s LS is also sent to RAN2, we may expect RAN2 to make the corresponding changes in TS 38.331.
[bookmark: _Toc32744983][bookmark: _Toc48211480]Summary
In this contribution, we discussed the impact on RAN4’s LS of the number of configurable CSI-RS resources per MO on Rel-16 specification from RAN1’s perspective. Based on the discussion, we have the following proposal and the observation:
Proposal 1: Increase the maximum number of CSI-RS resources from 96 to 192 per higher layer parameter MeasObjectNR in TS 38.214 (Rel-16) according to the request from RAN4’s LS (R1-2007512/R4-2012179) as shown in the following TP. 
· Note: The change is only need to Rel-16 but not for Rel-15 since RAN4 only defines the measurement requirements for CSI-RS based mobility in Rel-16.

===  TP for TS 38.214 (Rel-16) ===
	5.1.6.1.3	CSI-RS for mobility
*** Unchanged text is omitted ***
A UE configured with the higher layer parameters CSI-RS-Resource-Mobility may expect to be configured
-	with no more than 96192 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or, 
 -	with no more than 64 CSI-RS resources per higher layer parameter MeasObjectNR when all CSI-RS resources have been configured without associatedSSB or when only some of the CSI-RS resources have been configured with associatedSSB by the same higher layer parameter MeasObjectNR
*** Unchanged text is omitted ***




Observation 1: The increase of the maximum number of CSI-RS resources from 96 to 192 per higher layer parameter MeasObjectNR has not impact on TS 38.306.
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