3GPP TSG-RAN WG4 Meeting # 102-e														
Electronic Meeting, 21st February – 3rd March 2022

Agenda item:			10.19.1, 10.19.2
Source:	Moderator (Samsung)
Title:	GTW discussion for [137] NR_feMIMO
Document for:	
[bookmark: _Hlk92917605]Topic #1: Simultaneous multi-panel reception with different QCL type-D (RF/RRM)

Tdocs:
	Source
	Proposals for
	for impact
	for Rel-17

	Apple
	Workplan and Potential scope for Rel-18
	Yes
	No

	MediaTek
	Potential scope for Rel-18
	-
	No

	Intel
	Workplan
	Yes
	No

	Qualcomm
	Impact on RF, RRM, Demod and Test
	Yes
	-

	Samsung
	Workplan
	Yes
	No

	Vivo
	Workplan
	Yes
	No

	ZTE
	Workplan
	-
	No

	Ericsson
	Impact on RRM 
	Yes
	-



[bookmark: _Hlk96036610]Sub-topic 1-1: Impact on RAN4 requirements
[bookmark: _Hlk93522621]Issue 1-1-1: RF/RRM impact
· Proposals (RF)
· Is it agreeable that UE capability of simultaneous reception needs further study on following RF requirements with test method enhancements? 
· New EIS spherical coverage based on paired angle
· Other RF requirement related to correlation between Rx beams
· Test method (2 simultaneous AoAs)
· Proposals (RRM)
· Is it agreeable that UE capability of simultaneous reception needs further study on following RRM requirements with test method enhancements? 
· L1-RSRP
· Scheduling restrictions
· SCell activation/deactivation delay
· TCI state switching
· BFD/CBD/BFR
· Test method (2 simultaneous AoA)
· Recommended WF
· Agreeable with following conclusion
· Multi-panel simultaneous reception with different QCL type-D has much impact on RAN4 requirements of RF, RRM and Demod with its test enhancements

Discussion:


Sub-topic 1-2: Work plan

[bookmark: _Hlk93523689]Issue 1-2-1: Conclusion of Rel-17
· Proposals
· Option 1: It is OK not to introduce both core requirements for RF and RRM in Rel-17.
· Option 2: Defining only L1-RSRP measurement requirements in Rel-17
· Recommended WF
· Option 1 with following conclusion
· RAN4 will NOT define the simultaneous reception related requirements in Rel-17
· RAN4 will continue discussion for RF/RRM requirements of the simultaneous reception in Rel-18
· Option 1 with another conclusion (proposed by Nokia)
· RAN4 continues the simultaneous reception core requirement studies for RF and RRM in Rel-17 unless a Rel-18 RAN4 led WI including this topic is approved
· Option 1 with another conclusion (proposed by MediaTek)
· Couple of potential objectives/factors/perspectives are raised in Rel-17, and can be further considered under potential Rel-18 FeMIMO WID objective.

Discussion:
Qualcomm: most likely we will agree that no requirement will be defined for Rel-17 and move the objectives to Rel-18. This part should be taken out from Rel-17 WID.
Apple: Agree with Chair suggestion. Option 1 is preferred. I agree with Qualcomm. RAN4 still have recommendation.
Nokia: Same view as Qualcomm.
Samsung: the feature was introduced from Rel-15. Cannot agree on the Option 1 as this stage.
VIVO: it is not possible to develop the requirement.
Nokia: We need discuss the release independency of potential new requirements to the previous release UE.

Agreement: RAN4 suggests not to specify the RF and RRM core requirements for the simultaneous multi-panel reception with different QCL type-D under Rel-17 feMIMO WI in the RAN4 specifications.
Topic #2: Other RF requirements

Sub-topic 2-1: Impact of MPE enhancements
Tdocs:
	Source
	for Pcmax
	for P-MPR Note

	Vivo
	No
	No

	ZTE
	No
	No

	Apple
	Yes
	-

	Nokia
	Yes (if RAN1/2 defines P-MPR per beam)
	Yes (if RAN1/2 defines P-MPR per beam)




[bookmark: _Hlk96039949][bookmark: _Hlk93523941]Issue 2-1-1: Does per-beam based (N) P-MPRs impact on Pcmax boundaries?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 2 

Discussion:
Huawei: For Issue 2-1-1, we think there is no impact on pcmax boundary. For Issue 2-1-2, note is not needed.
Qualcomm: same view. No impact on Pcmax. In RAN4 we only have the boudanry which has nothing to do with reporting MPE.
Ericsson: Pcmax is set per carrier per serving cell. There is no impact. No need to add note.
Apple: We are not talking about Pcmax rather Pumax. For Pumax for lower bound, determined by P_power-class. P-MPR is determined by UE. UE will not necessarily pick beam with high EIRP. We have two solutions: do not apply beam P-MPR to existing requirement; or, if companies want to define the per-beam P-MPR, the Pumax equation should be re-visited. How to resolve the issue the P-MPR is 
	Ericsson: Pcmax is a measurement defined per serving cell. Boundary is also changed by application of P-MPR. In conformance test, we do not expect to see the change. No need to have indication of the boundary changes.
	Apple: RAN1 assumed the body sensor. UE will pick the beam not directly to human body. Even though uplink duty cycle is high, there is change that P-MPR is low. There is possibility where the cycle is high but the P-MPR is low. We should clarify P-MPR is per-UE P-MPR in the formula rather than per-beam based.
	Ericsson: MPE is counting as PFD requirement regardless how many beams will be used. In the field the lower Pumax will be changed but we cannot see such change in the conformance testing.
	Qualcomm: All the P-MPR should be per-beam. 
OPPO: Currently UE might use the worst P-MPR. When RAN1 introduces the per-band P-MPR, the low … No impact on the equation. But some clarification is needed.
Nokia: In the last RAN2 meeting, RAN2 sent LS to RAN1 with many questions. Question 10 is saying MPE should be indicated per SSBRI or CRI. We need the clear answer from RAN1. For formula, we do not expect the change but index may be needed for clarification.

Tentative agreement: There is no change on the equation for Pcmax boundaries, but add the note to clarify the Pcmax boundaries are specified based on per-UE based P-MPR. 

Issue 2-1-2: Is it necessary to add a note for relationship between P-MPR and SSBRI/CRI?
· Proposals
· Option 1: Yes (based on the reply LS of RAN1) 
· NOTE: UE capability xxs, as defined in TS 38.306 [14], is an optional UE capability to report PCMAX,f,c per indicated SSBRI/CRI value together with corresponding MPE P-MPR bits when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes
· Option 2: No
· Recommended WF
· N/A (majority view is Option 2)

Discussion:
OPPO: depending RAN1 LS, we should wait for their conclusions.
Nokia: we need to wait.


Sub-topic 2-2: SRS related impact
Tdocs:
	Source
	For issue 2-2-1
	for issue 2-2-2

	Ericsson
	Yes
	-

	Huawei
	Yes
	No

	Nokia
	Yes
	Yes



[bookmark: _Hlk93524639]Issue 2-2-1: Is it able to transmit other signals in-between SRS resource sets? 
· Proposals
· Yes, based on switching time of RAN4 if the gap is larger than Y
· Recommended WF
· Yes 

Discussion:
Ericsson: UE can do transmission in-between SRS. But we need discuss the value of Y. Our concern is that the excessive using Y will make the feature not work. The transient time can be much shorter than Y.
Apple: RAN1 has some agreement. Y can be used as reference. I do not see the huge different between case where SRS is in the same set and case where SRS is in the different sets.
Ericsson: to Apple, that is the exact issue. Y is decided by RAN1 for SRS antenna switching. Larger guard period make the transmission inefficient.
Nokia: we think we need discuss -1 and -2 issues. -1 can be agreed if Ericsson proposal to make Y is not applicable for 15Khz and 30KHz when some condition is met.
Huawei: we would like to have the similar understanding as Apple. The application scenario can be divided into two: interval between SRS is less than Y, for which the existing requirement can be reused; interval between SRS is larger than Y, for which only transient period is enough.
Samsung: agree that -1 and -2 have relationship. We should focus on question 1 from RAN1 LS. It is better to leave the discussion to RAN1.
Qualcomm: we can discuss more on the proposals. Sending LS to RAN1 in this meeting is late.
Ericsson: regarding transmission between SRS, it is feasible today. The question is what gap should be used.
Samsung: there is discussion on the maintenance email thread.

Agreement: UE is able to transmit other signals in-between SRS resource sets if the interval in-between SRS resource sets is larger than Y
· FFS on which symbols can be available for transmission in this meeting.
· Based on RAN1 specification on Y in 38.214 into account, and if RAN4 identified the issue, RAN4 can inform RAN1.

[bookmark: _GoBack]Issue 2-2-2: Guard period in-between SRS resource sets
· Proposals
· Better to define a certain rule for the position of guard period in RAN1 spec
· Recommended WF
· N/A (LS to RAN1 might be necessary based on the discussion, during 1st round)

Discussion:


