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1 Introduction
This document is a summary of the following offline discussion:

· [AT112-e][025][R4 NR16] CSI-RS for Mobility (Huawei)


Treat R2-2008749, R2-2010585, R2-2010586, R2-2009775, R2-2009776, R2-2009777, R2-2009365, 

Intended outcome: Determine agreeable parts. For agreeable parts, agreed CRs. 


Deadline: Intermediate deadline(s) by Rapporteur, Final: Discussion stop at Wed Nov 11, 1200 UTC

The discussion is triggered by an LS from RAN4 (R2-2008749).
2 Discussion
RAN1 has already discussed this issue in the first week of RAN1 #103-e and reached the following agreements:

	Agreements:

· Ask RAN2/4 to introduce a new UE capability for the increased maximum number of configurable CSI-RS resources per MO for L3 mobility in the reply LS – lated draft LS (R1-2009369) is approved, with final LS in R1-2009444 – Daewon (Intel) 
· RAN1 assumes following design for the new UE capability signaling

· Name: increasedNumberofCSIRSPerMO-r16

· Component description: Indicates support of up to 192 CSI-RS resource for L3 mobility configuration per measurement object configured with associatedSSB
· Prerequisite FG: 1-4

· Reporting type: Per UE

· TDD/FDD differentiation: No

· FR1/FR2 differentiation: Yes

· Mandatory/optional: Optional with capability signaling

· RAN1 believes up to 96 CSI-RS resource (for L3 mobility) configuration per cell and up to 192 CSI-RS resource configuration per MO (as per RAN4 request) should satisfy request from RAN4.

The draft 38.214 CR is approved, with final CR in R1-2009448 (38.214, CR0133)
Summary in R1-2009331


According to the agreed CR (R1-2009448), the related texts in 38.214 clause 5.1.6.1.3 have been updated to:

	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 for UEs not supporting [increasedNumberofCSIRSPerMO-r16] when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or, 

-
with no more than 192 CSI-RS resources per higher layer parameter MeasObjectNR for UEs supporting [increasedNumberofCSIRSPerMO-r16] 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
-
For frequency range 1 the associatedSSB is optionally present for each CSI-RS resource

-
For frequency range 2 the associatedSSB is either present for all configured CSI-RS resources or not present for any configured CSI-RS resource per higher layer parameter MeasObjectNR. 


RAN2 needs to figure out the impacts on RAN2 spec based on RAN4 LS and RAN1 agreements.

Q1: Do you agree to add a UE capability as per RAN1 agreements?
	Company
	YES/NO
	Comments

	Huawei
	Yes
	

	Qualcomm Incorporated
	Yes
	

	Ericsson
	Yes
	

	Apple
	Yes
	

	Intel
	Yes
	

	vivo
	Yes
	

	
	
	

	
	
	

	
	
	


· RAN1 believes up to 96 CSI-RS resource (for L3 mobility) configuration per cell and up to 192 CSI-RS resource configuration per MO (as per RAN4 request) should satisfy request from RAN4.
Currently, RAN2 spec already allows configuring a maximum of 96 CSI-RS resources per cell and at most 96 cells per MO, therefore the RAN4 request has been satisfied.
Q2: Do you agree that there’s no need to modify the RAN2 signalling related to CSI-RS resources (for L3 mobility) configuration and reporting?
	Company
	YES/NO
	Comments

	Huawei
	Yes
	

	Qualcomm Incorporated
	Yes
	It is our understanding that RAN4 originally discussed 288 CSI-RS resources per MO, based on the scenario where 9 cells has 8 SSBs where 4 CSI-RS beams are deployed per SSB. The value 192 is compromise among companies. It is clear that RAN2 signalling sufficiently supports the RAN4 requirement.

	Ericsson
	Yes
	

	Apple
	Yes
	

	Intel 
	Yes
	Currently 96x96 CSI-RS per MO is supported. So there is no need to modify RAN2 spec.

	vivo
	Yes
	RAN2 specification already support the requirements from RAN1/4.

	
	
	

	
	
	

	
	
	


Besides, it is worth noting that the current field description of csi-rs-ResourceList-Mobility refers to the RAN1 spec. However, when consulting the RAN1 spec, one may open 38.214 v16.3.0 (2020-09), i.e. not including the latest revisions.
	CSI-RS-CellMobility field descriptions

	csi-rs-ResourceList-Mobility
List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured per measObjectNR depends on the configuration of associatedSSB (see TS 38.214 [19], clause 5.1.6.1.3).


To make sure the UE capability is considered, we propose to also add the reference to the new UE capability.
	CSI-RS-CellMobility field descriptions

	csi-rs-ResourceList-Mobility
List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured per measObjectNR depends on the configuration of associatedSSB (see TS 38.214 [19], clause 5.1.6.1.3) and on the support of increasedNumberofCSIRSPerMO (see TS 38.306 [26], clause 4.2.9).


Q3: Do you agree with the above change?
	Company
	YES/NO
	Comments

	Huawei
	Yes
	

	Qualcomm Incorporated
	Yes
	

	Ericsson
	No
	Strictly speaking this is not necessary as the latest RAN1 specification, as per the ongoing meeting agreements, is clear about this new capability. So, no need to have this clarification in RAN2 spec.  

-
with no more than 96 CSI-RS resources per higher layer parameter MeasObjectNR for UEs not supporting [increasedNumberofCSIRSPerMO-r16] when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or, 

-
with no more than 192 CSI-RS resources per higher layer parameter MeasObjectNR for UEs supporting [increasedNumberofCSIRSPerMO-r16] when all CSI-RS resources configured by the same higher layer parameter MeasObjectNR have been configured with associatedSSB, or,


	Apple
	Yes
	While we agree with Ericsson, we think it’s ok to clarify in the field description

	Intel
	Yes
	

	vivo
	Yes
	Fine to make it more clear. 

	
	
	

	
	
	

	
	
	


R2-2009775 points out that the value range of UE capability maxNumberCSI-RS-RRM-RS-SINR should also be extended to support 192:

    maxNumberCSI-RS-RRM-RS-SINR             ENUMERATED {n4, n8, n16, n32, n64, n96} OPTIONAL
As per the definition in TS 38.306, this capability concerns the number of CSI-RSs per single slot:

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.
Q4: Do you think the capability maxNumber-CSI-RRM-RS-SINR should support a value of 192?
	Company
	YES/NO
	Comments

	Huawei
	No
	Since this capability is per slot, it is not related to the RAN4 LS. We don’t see the need to extend this, unless there is some UE vendor eager to implement this.
Another concern is, if the UE is implemented according to the change but the network is not, and the UE reports 192 for this capability, the network cannot decode this UE capability.

	Qualcomm Incorporated
	No
	I agree with Huawei that this is not related to the RAN4 LS.

	Ericsson
	No
	Agree with Huawei.

	Apple
	No
	

	Intel
	No
	It is not related to RAN4 LS.

	vivo
	No
	

	
	
	

	
	
	

	
	
	


Q5: Do you think RAN2 need to send a reply LS?
	Company
	YES/NO
	Comments

	Huawei
	No
	We think RAN4 has done their job. They can refer to the latest RAN2/RAN1 spec if they are interested in the detailed design.

	Qualcomm Incorporated
	Yes
	Informing RAN2 conclusion, e.g. not to change RAN2 signalling and the reason why, should be beneficial for RAN4.

	Ericsson
	No
	Based on the inputs from RAN4 and the progress in RAN1 based on that LS from RAN4, we believe there is no need for further reply LS to RAN4 as there is no open issues in RAN2 associated to this topic. 

	Apple
	Yes
	Ok to inform RAN4 of our conclusions.

	Intel
	Yes
	We should reply LS to RAN4 of RAN2 agreement.

	vivo
	Yes
	It is better to let RAN4 know RAN2 conclusion. But we are also fine not to have LS, as RAN4 could refer RAN2 agreement if needed. 

	
	
	

	
	
	

	
	
	


Q6: For any other change related to the RAN4 LS that is not mentioned by the rapporteur but considered necessary by you, please list it here.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3 Conclusion
To be added.
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