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The agreements from RAN4#107 are summarized in [16] and [17] for the 1st and 2nd threads, respectively. And the discussion summaries are available in [18] and [19] for the 1st and 2nd threads, respectively.
Discussion
Overheating indication
In the last meeting, it was agreed to not introduce power saving specific requirements in this WI:
Issue 1-2-5a: Whether to define power saving related requirements
<Agreement >:
· No power saving specific requirements, e.g., L1 measurements relaxation for multi-Rx operation, are considered in the WI.
In addition, there has been a tentative agreement from the on-line discussion in RAN4#107, captured in chairman’s notes:
· Tentative agreements
· Option 1: Do not introduce new dynamic or semi-static signaling for indication of applicability of multi-Rx operation
· Option 2: RAN4 to ask RAN2 to extend OverheatingAssistance mechanism to also cover multi-RX chain operation. The details are up to RAN2.
In our view, Options 1 and 2 are not precluding each other. 
We agree with Option 1, i.e., that no new signalling is needed.
We also agree with Option 2, to address the critical issue when the UE is running out of energy, since multi-rx operation over a long period can be resource demanding for the UE. For this purpose, the existing overheating indication mechanism can be further extended for multi-rx operation to account for a possible overheating of the UE enabled with multi-RX chain operation over a long period of time. The existing RAN2 specification (e.g. TS 38.331) already specified an overheating related IE (OverheatingAssistance) which allows the UE to send overheating assistance information for some applications to the network. Considering this type of functionality is already available, we support extending the existing overheating assistance functionality also for multi-RX operation. 
· Proposal 1 (overheating indication): Extend OverheatingAssistance mechanism to also cover multi-RX chain operation and further discuss the details for UE behaviour related to multi-rx operation, based on OverheatingAssistance.
· If needed, RAN4 can send LS to RAN2 to inform about the RAN4 conclusion.
· A proposed draft LS is included in Annex A, which can be updated based on final RAN4 agreements.

· Proposal 2 (overheating indication): A draft LS to RAN2 related to extending the OverheatingAssistance mechanism for multi-rx operation is provided in Annex A.
Different numerology with the simultaneous RS reception
The related agreements/discussion from RAN4#106bis-e are:
Issue 1-4-3a: UE capability of simultaneousRxDataSSB-DiffNumerology-Inter-r16
<Agreement >:
· No need to discuss simultaneousRxDataSSB-DiffNumerology-Inter-r16 in R18 multi-Rx chains WI

Issue 1-4-3: UE capability of simultaneousRxDataSSB-DiffNumerology
<Way forward >: 
· Proposals
· Option 1: 
· The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI.
· Option 2: 
· The existing UE capability simultaneousRxDataSSB-DiffNumerology is feasible if the supporting of concurrent SSB and data are consistent between FR1 and FR2-1. But it should be ultimately determined after the decision of single or multiple UE capabilities are necessary.
· Option 3: 
· No need to specify new mix-numerology capability for multi-RX chain in FR2 when consider simultaneous SSB and data reception.
· Option 4: 
· A new UE capability is needed to support simultaneous reception with mixed numerologies.
· Option 5: 
· The existing UE capability to support mixed numerologies is not directly applicable for multi-RX chain operation with mixed numerologies, hence a new UE capability is needed to support simultaneous reception with mixed numerologies.

The existing relevant UE capability is below, which is, however, defined independently of the existing capability for simultaneous reception of data and RS with same numerology but with different QCL Type-D. Furthermore, the same principle is likely to apply for multi-rx, i.e., the general FR2 multi-rx capability will likely not cover the mixed numerologies case.
	simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5].
	UE
	No
	No
	Yes



However, two separate capabilities (the existing capability simultaneousRxDataSSB-DiffNumerology and the general FR2 multi-rx capability) do not necessarily imply that the UE will also support the mixed numerologies case under multi-rx operation. Hence, a new capability is needed to define the support for the mixed numerologies under multi-rx.
As per our understanding, in real deployments for FR2, RS and data may be using different numerology (e.g., CSI-RS/SSB using 120 kHz and CSI-RS/data using 60 kHz). Considering that this is most practical deployment, we think a new UE capability may have to be defined.     
· Proposal 3 (mixed numerologies): Simultaneous reception with mixed numerologies should be supported.
· Proposal 4 (mixed numerologies): RAN4 agrees that the existing UE capability simultaneousRxDataSSB-DiffNumerology is not sufficient to cover the mixed numerologies support under multi-rx operation.
· Proposal 5 (mixed numerologies): A new UE capability is needed to support simultaneous reception with mixed numerologies.
Assuming new capability is defined, RAN4 may need to update the scheduling restrictions of the existing specification as the scheduling restrictions defined in current specification assumes that the UE can receive from only single beam direction. When UE can receive from different directions, at least in some cases, we may not need to specify scheduling restrictions.
· Proposal 6 (mixed numerologies): For UEs supporting simultaneous reception with mixed numerologies no scheduling restrictions are needed.

On multi-rx enhancements for L3 measurements
In RAN4#106, it was agreed that simultaneous L3+L1 measurements are not supported in this release for multi-rx:
· Simultaneous L3 measurements and L1 measurements
· Simultaneous L3 and L1 measurements is not supported in this release for multi-Rx.
· Note: The agreement has no impact on scheduling restriction discussion for L3 measurements. Feasibility and benefit of scheduling restriction relaxation for L3 measurements is FFS.
However, it is still open whether simultaneous reception of L3+L3 are supported for multi-rx in Rel-18.
· Proposal 7 (L3+L3): Simultaneous reception for two L3 measurements on different panels/from different directions is not supported in R18 multi-Rx chain WI. 

Simultaneous RS reception with different QCL D’s configured together with QCL A/C
We think that QCL type D in combination with QCL type A/C should not be excluded in the requirements for simultaneous RS reception. 
· Proposal 8 (QCL D+A/C): Scenarios where QCL type D is configured in combination with QCL type A/C are not precluded in the requirements for multi-rx operation.
UE behaviour when some applicability condition is violated
For the conditions which are not static (unlike the UE multi-rx capability), RAN4 needs to also discuss what happens, when at least one of the necessary conditions are not met, particularly if this happens during an on-going measurement with multi-rx.
· Proposal 9 (violated applicability conditions): When at least one of the conditions becomes violated, the UE may or may not be able to complete a measurement or evaluation procedure under multi-rx operation, e.g., depending on the procedure and the applicability condition.
· Proposal 10 (violated applicability conditions): UE in multi-rx operation may need to stop and restart (in new conditions) L1 measurements or evaluations, when at least the following conditions for multi-rx operation become violated:
· Changed TCI configuration (e.g., dual TCI swapped to another dual TCI).
· Proposal 11 (violated applicability conditions): UE in multi-rx operation may need to continue L1 measurements or evaluations (using a single panel), but more relaxed requirements will apply for such measurements/evaluations, when at least the following conditions for multi-rx operation become violated:
· QCL type D.
· Proposal 12 (violated applicability conditions): RAN4 to discuss whether there are scenarios when a UE in multi-rx operation may need to complete L1 measurements or evaluations in multi-rx operation prior to switching to single-rx operation (e.g., UE becomes configured with CA operation or with some other operation suggesting single-rx operation).
Summary
The following have been proposed in this contribution.
· Proposal 1 (overheating indication): Extend OverheatingAssistance mechanism to also cover multi-RX chain operation and further discuss the details for UE behaviour related to multi-rx operation, based on OverheatingAssistance.
· If needed, RAN4 can send LS to RAN2 to inform about the RAN4 conclusion.
· A proposed draft LS is included in Annex A, which can be updated based on final RAN4 agreements.
· Proposal 2 (overheating indication): A draft LS to RAN2 related to extending the OverheatingAssistance mechanism for multi-rx operation is provided in Annex A.
· Proposal 3 (mixed numerologies): Simultaneous reception with mixed numerologies should be supported.
· Proposal 4 (mixed numerologies): RAN4 agrees that the existing UE capability simultaneousRxDataSSB-DiffNumerology is not sufficient to cover the mixed numerologies support under multi-rx operation.
· Proposal 5 (mixed numerologies): A new UE capability is needed to support simultaneous reception with mixed numerologies.
· Proposal 6 (mixed numerologies): For UEs supporting simultaneous reception with mixed numerologies no scheduling restrictions are needed.
· Proposal 7 (L3+L3): Simultaneous reception for two L3 measurements on different panels/from different directions is not supported in R18 multi-Rx chain WI. 
· Proposal 8 (QCL D+A/C): Scenarios where QCL type D is configured in combination with QCL type A/C are not precluded in the requirements for multi-rx operation.
· Proposal 9 (violated applicability conditions): When at least one of the conditions becomes violated, the UE may or may not be able to complete a measurement or evaluation procedure under multi-rx operation, e.g., depending on the procedure and the applicability condition.
· Proposal 10 (violated applicability conditions): UE in multi-rx operation may need to stop and restart (in new conditions) L1 measurements or evaluations, when at least the following conditions for multi-rx operation become violated:
· Changed TCI configuration (e.g., dual TCI swapped to another dual TCI).
· Proposal 11 (violated applicability conditions): UE in multi-rx operation may need to continue L1 measurements or evaluations (using a single panel), but more relaxed requirements will apply for such measurements/evaluations, when at least the following conditions for multi-rx operation become violated:
· QCL type D.
· Proposal 12 (violated applicability conditions): RAN4 to discuss whether there are scenarios when a UE in multi-rx operation may need to complete L1 measurements or evaluations in multi-rx operation prior to switching to single-rx operation (e.g., UE becomes configured with CA operation or with some other operation suggesting single-rx operation).
References
[1] RP-221753, WI description, Requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception, Qualcomm Inc., June 2022.
[bookmark: _Ref508638450][bookmark: _Ref3386619][2] R4-2214344, WF on FR2 multi-Rx RRM, vivo, Aug. 2022.
[3] R4-2217246, WF on RRM impacts and general aspects for multi-Rx, vivo, Oct. 2022.
[4] R4-2217587, WF on L1 measurements, beam sweeping factors and simultaneous reception, Qualcomm, Oct. 2022.
[5] R4-2217248, WF on TCI state switching for multi-RX chain DL reception, Ericsson, Oct. 2022.
[6] R4-2220742, WF on NR FR2 multi-Rx chain DL reception – Part 1, Nov. 2022.
[7] R4-2220743, WF on NR FR2 multi-Rx chain DL reception – Part 2, Nov. 2022.
[8] R4-2220402, WF on NR FR2 multi-Rx chain DL reception – Part 3, Nov. 2022.
[9] R4-2303193, Ad-hoc minutes for NR FR2 multi-Rx chain DL reception RRM, vivo, March 2023.
[10] R4-2303302, WF on NR FR2 multi-Rx chain DL reception RRM requirements (part 1), vivo, March 2023.
[11] R4-2303317, WF on NR FR2 multi-Rx chain DL reception RRM requirements(part2), Qualcomm, March 2023.
[12] R4-2306318, WF on NR FR2 multi-Rx chain DL reception RRM requirements (part 1), vivo, Apr. 2023.
[13] R4- 2306319, WF on FR2_multiRx_part2, Ericsson, Apr. 2023.
[14] R4-2306392, Topic summary for [106bis-e][202] FR2_multiRx_part1, vivo, Apr. 2023.
[15] R4-2306234, Topic summary for [106bis-e][203] FR2_multiRx_part2, Ericsson, Apr. 2023.
[16] R4-2310046, WF on NR FR2 multi-Rx chain DL reception RRM requirements (part 1), vivo, May 2023.
[17] R4-2310047, WF on FR2_multiRx_part2, Ericsson, May 2023.
[18] R4-2309952, Topic summary for [106][209] FR2_multiRx _part1, vivo, May 2023.
[19] R4-2309953, Topic summary for [107][208] FR2_multiRx_part2, Ericsson, May 2023.
Annex A: Draft LS on Indication for Multi-Rx
3GPP TSG-RAN WG4 Meeting #108 	  R4-23xxxx
Toulouse, France, August 21 – August 25, 2023

Title:	[DRAFT] LS on NR FR2-1 multi-RX chain DL reception

Release:	Rel-18
Work Item:	NR_FR2_multiRX_DL-Core

Source:	3GPP TSG-RAN WG4
To:	3GPP TSG-RAN WG2

Contact Person:	
Name:					Iana Siomina
E-mail Address:		iana.siomina @ ericsson.com

Attachments:	None

1. Overall Description:
Based on RAN4 discussions, RAN4 would like to recommend to RAN2 that the existing overheating indication (OverheatingAssistance) mechanism is further extended for UE multi-RX chain operation to account for a possible overheating of the UE enabled with the multi-RX chain operation over a long period of time. RAN2 is requested to make it possible for the UE to indicate to the network a lower activity level with which the UE can perform its multi-RX chain operation in its serving cell over the next indicated time period. The overheating may persist for multiple radio frames. The lower activity level means that during the indicated time period, the UE can operate only using single RX chain in the serving cell. Otherwise, the UE can operate using multiple RX chains supported by the UE. 
The multi-RX chain operation includes simultaneous DL reception of two different QCL TypeD RSs in FR2-1.
2. Actions:
To RAN2 group:
ACTION: 	RAN4 kindly asks RAN2 to take into account the above recommendation and introduce the signaling as requested by RAN4.


3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #108-bis 	Xiamen, CN 			October 9 – October 13, 2023
TSG-RAN WG4 Meeting #109 	Chicago, US 		November 13 – November 17, 2023
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