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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
This email thread discusses FR1 8Rx UE RF requirements for FWA/CPE/Vehicle/Industrial devices.
Topic#1 discusses ΔRIB for 8Rx. In this meeting, moderator includes discussion for FDD band considering the remaining RAN4 meeting.
Topic#2 discusses ΔTRxSRS where ΔTRxSRS for n79 and indication of ΔTRxSRS is discussed.Topic#3 discusses other issues.

	TDoc
	Title
	Source

	R4-2304186
	On power imbalance indication due to ?TRxSRS
	Nokia, Nokia Shanghai Bell

	R4-2304452
	8RX UE RF requirements
	Qualcomm Finland RFFE Oy

	R4-2304510
	Discussion on FR1 8RX UE RF requirements
	Mediatek India Technology Pvt.

	R4-2305082
	Discussion on 8Rx UE RF requirements
	vivo

	R4-2305214
	Further view on 8Rx for Rel-18 RF FR1 enhancements
	NTT DOCOMO INC.

	R4-2305294
	Discussion on 8Rx on for CPE FWA vehicle industrial devices
	Xiaomi

	R4-2305603
	On FR1 8Rx UE RF requirements
	Huawei, HiSilicon

	R4-2305604
	draft CR for 38.101-1 removal of 3dB relaxation to PCMAX_H,f,c for PC2 capable UE with TxD
	Huawei, HiSilicon

	R4-2305833
	Further discussion on 8Rx UE RF requirements in FR1
	Ericsson Limited

	R4-2305846
	On UE Behavior with Delta TRxSRS Power Relaxations
	Lenovo




Topic #1: ΔRIB for 8Rx
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304452
	Qualcomm Incorporated
	Proposal 1: Option 1/PDCCH aggregation level =8 applies to 8Rx
Proposal 2: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8
Proposal 3: Specify ΔRIB,8R=4.5dB together with assumption of PDCCH AL=8 for 8RX REFSENS


	R4-2304510
	MediaTek Inc.
	Observation 1: In RAN4#106 meeting, some companies suggested that it is probably not needed to strictly specify the requirement of aggregation level in TS 38.101-1. One suggested way in RAN4#106 was to assume PDCCH AL=8 and leave the final decision of PDCCH AL for 8RX values to RAN5.
Observation 2: In TS 38.211 Table 7.3.2.1-1 for NR UE, PDCCH aggregation level range is from 1 to 16. 
Proposal 1: To assume PDCCH aggregation level =8 can be applicable to 8RX. 
Proposal 2: Let RAN5 to confirm or consider whether PDCCH AL=8 for 8RX is applicable or not.
Observation 3: RX REFSENS was typically defined as minimum requirement and should not preclude REFSENS performance higher than minimum requirement.  
Proposal 3: To use -4.0dB ΔRIB for 8RX if PDCCH aggregation level is not changed to AL8.  
Proposal 5: Value of ΔRIB for 8Rx for FDD band n7 can be decided after having conclusion of 8RX ΔRIB values for TDD bands (i.e., n41, n77/n78 and n79). 

	R4-2305082
	vivo
	Proposal 1(Re-submit): Setting the delta_Rib according to the PDCCH aggregation level.
· If PDCCH aggregation kept then the same -4.0dB with LTE is expected. 
· If PDCCH aggregation level = 8, the requirement could be further improved by 0~0.5dB.


	R4-2305214
	NTT DOCOMO, INC
	Proposal 1: For ΔRIB for 8Rx for FWA/CPE/vehicle/industrial devices,
· It is concluded that RAN4 has no common understanding on AL.
· Inform to RAN5 that RAN4 suggests applying AL=8 for test purpose.
· Specify -4.5dB for ΔRIB for 8Rx for n41/n77/n78/n79.
Proposal 4: For ΔRIB for 8Rx for n7, apply option 1A:
· Option 1A: The difference of n7 and TDD bands n77/n78/n79 could be 0.5 for ΔRIB,8R.

	R4-2305294
	Xiaomi
	Observation 1: the different AL depending on SCS/CBW specified in option 2 is to avoid having tighter ACS requirements for PDCCH/DCI than PDSCH, which is different from what we faced in 8Rx on PDCCH aggregation level.
Proposal 1: Apply -4.3 dB for n41/n77/n78/n79 with an assumption of AL=8


	R4-2305603
	Huawei, HiSilicon
	Proposal 1: Adopt the following table towards PDCCH aggregation level configuration for 8Rx REFSENS test and inform RAN5.
· For a specific combination of CBW and SCS, e.g., CBW=10MHz when SCS=60kHz with AL=1, if the PDCCH demodulation would become the bottleneck, then the corresponding PDSCH REFSENS test shall be dropped.  
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


Proposal 2: Reuse -4dB as the NR 8Rx delta Rib for both TDD and FDD bands.


	R4-2305833
	Ericsson
	Proposal 1: There is no need to assume a specific value for AL for 8Rx REFSENS specification since PDCCH decoding is not a bottleneck during REFSENS conformance tests.
Proposal 2: Once the issue on the AL value configured for REFSENS conformance tests is settled, the REFSENS requirement shall be specified independently from the AL being assumed or not (and to which value if yes), since with the proper AL it is ensured that PDCCH is not a bottleneck for the REFSENS conformance tests.
Proposal 3: Adopt ΔRIB,8R = -4.7dB for bands n7 and n41, and ΔRIB,8R = -4.2dB for bands n77, n78 and n79. If one value is preferred, adopt ΔRIB,8R = -4.5dB for all bands.
Proposal 10: Adopt ΔRIB,8R=-4.7dB for band n7. 




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 PDCCH aggregation level (AL)
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1-1: Value of PDCCH AL in RAN4 assumption
· Proposals
· Option 1: AL=8 (Qualcomm, MediaTek, Xiaomi)
· Option 2: Use The following table (Huawei)
· For a specific combination of CBW and SCS, e.g., CBW=10MHz when SCS=60kHz with AL=1, if the PDCCH demodulation would become the bottleneck, then the corresponding PDSCH REFSENS test shall be dropped.  
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


· Option 3: No conclusion in RAN4 (DOCOMO)
· Option 4: No assumption (Ericsson)
· Recommended WF
GTW Discussions: 
Ericsson: in our view, no LS is needed to RAN5. If the LS is sent out, we need clarify that there is no consensus. If no consensus, we cannot send such suggestion.
OPPO: generally we are OK with the recommended WF. Anyway the PDCCH aggregation level will be specified in RAN4. It may impact sensitivity discussion.
DOCOMO: to Ericsson, the intention is that at least for RAN4 deriving requirement there is no consensus. But anyway RAN5 needs the level.
Samsung: we are fine with the first bullet. For the second, we also share the same concern as Ericsson. We do not need to send LS to RAN5.
Qualcomm: we would be OK with the recommendation. We disagree with Huawei subbullet.

Agreement:
· No consensus on PDCCH aggregation level for 8Rx in RAN4, and RAN4 does not specify PDCCH aggregation level in RAN4 specification.


Issue 1-1-2: Information to RAN5
· Proposals
· Option 1: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8 (Qualcomm)
· Option 2: Let RAN5 to confirm or consider whether PDCCH AL=8 for 8RX is applicable or not. (MediaTek)
· Option 3: Inform to RAN5 that RAN4 suggests applying AL=8 for test purpose (DOCOMO).
· Option 4: No LS is sent to RAN5. 
· Recommended WF
· As we agreed no consensus on AL in RAN4, option 1 can be omitted.  Further discuss the following options.
· Option 2: Let RAN5 to confirm or consider whether PDCCH AL=8 for 8RX is applicable or not. (MediaTek)
· Option 3: Inform to RAN5 that RAN4 suggests applying AL=8 for test purpose (DOCOMO).
· Option 4: No LS is sent to RAN5. 


Sub-topic 1-2 ΔRIB for TDD bands
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2-1: ΔRIB for TDD bands
· Proposals
· Option 1: -4.7dB for n41, -4.2dB for n77/n78/n79 (or single value of -4.5dB) (Ericsson)
· Option 2: -4.5dB with AL=8 (Qualcomm, [vivo])
· Option 3: -4.5dB with no conclusion on AL (DOCOMO)
· Option 4: -4.3dB with AL=8 (Xiaomi, [vivo])
· Option 5: -4.0dB if AL=8 is not assumed (MediaTek, vivo)
· Option 6: -4.0dB with option 2 in issue 1-1-1 (Huawei)
· Recommended WF
· -[4.3-4.5dB] for n41/n77/n78/n79 if AL=8 is used for conformance testing.
· -4.0dB for n41/n77/n78/n79 if AL=8 is not used for conformance testing. 

Sub-topic 1-3 ΔRIB for FDD band
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-3-1: ΔRIB for FDD band n7
· Proposals
· Option 1: Discuss after conclusion of TDD bands. (MediaTek)
· Option 2: The difference of n7 and TDD bands n77/n78/n79 could be 0.5 for ΔRIB,8R (DOCOMO).
· Option 3: 4.0dB, single value for TDD and FDD is preferred (Huawei)
· Option 4: -4.7dB for n7 (Ericsson)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
	Company
	Comments

	Huawei
	Issue 1-1-1
In general we are OK with the recommendation from Moderator. However, as we have pointed out, AL=8 may not be configurable for some CBW&SCS configurations, so the principle for verification which could be the sub-bullet in Option 2 shall also be captured.

Issue 1-1-2
Suggest to discuss the above issue first.


	DOCOMO
	Issue 1-1-1
Although it is not our preference, we can go with recommended WF. 
For Huawei’s, comment, one way is RAN4 suggests AL=8 as baseline, but RAN5 can further discuss configurable AL for some CBW&SRS configuration.



	Sony
	Issue 1-1-1: Recommended WF
Issue 1-1-2: Recommended WF


	Meta
	Issue 1-1-1
We are fine with recommend WF with some clarification on the CBW and SCS relationship.
Issue 1-1-2
We are fine with recommend WF


	Xiaomi
	Issue 1-1-1: Ok with recommended WF
Issue 1-1-2: Same as above

	ZTE
	Issues 1-1-1/1-1-2: Fine with recommended WF

	OPPO
	Issue 1-1-1: Value of PDCCH AL in RAN4 assumption
OK with WF, PDCCH aggregation level is not defined in RAN4 but inform RAN5 to be used for testing.
Issue 1-1-2: Information to RAN5
Ok with WF.

	MediaTek
	Issue 1-1-2: Information to RAN5
We are okay with option 3.  
Not sure information sharing and LS from RAN4 to RAN5 should be precluded. 
If option 3 is not acceptable after further discussion, then we choose option 2. 

	Samsung
	Issue 1-1-2: Information to RAN5
Prefer Option4. If company do feel send an LS would be helpful, at least it should be mentioned in LS RAN4 has no assumed PDCCH AL when derive the REFSENS requirement.

	Qualcomm
	Issue 1-1-2: We think that the situation is now very unfortunate as there is no consensus in Ran4 on AL. Hence, any LS into RAN5 would be very weak in the sense that it would not include any Ran4 assumption on AL.

	Apple
	Issue 1-1-1
The AL should ensure PDCCH is not the bottleneck of REFSENS.

	Ericsson
	Issue 1-1-1: Value of PDCCH AL in RAN4 assumption
We are fine with the GTW agreement.
Issue 1-1-2: Information to RAN5
Option 4: no LS is sent to RAN5. If an LS is needed to be sent, the compromised solution (for the sake of progress) could be to inform RAN5 that there is no common understanding in RAN4 on whether specific AL should be suggested for REFSENS conformance test.

	
	


 
Sub topic 1-2 
	Company
	Comments

	XXX
	

	Sony
	Issue 1-2-1: Option 1

	Meta
	Issue 1-2-1
We are fine with recommend WF

	Xiaomi
	Ok with recommended WF

	OPPO
	Issue 1-2-1: ΔRIB for TDD bands
Ok with WF.

	Samsung
	Prefer [4.3-4.5] with no conclusion on AL

	Qualcomm
	Issue 1-2-1:
As there is no consensus in RAN4, the number(s) must be set to suit for either AL4 or AL8.
Our proposal for n77/n78/n79 is 3.8dB with no conclusion on AL.


	MediaTek
	Issue 1-2-1:
We can agree Qualcomm’s proposal as well. 

	vivo
	Agree that since no consensus in RAN4, the number should be suitable for both AL4 or 8.  The starting point can be -4.0dB as most companies proposed, and some further adjust may be considered.

	Apple
	Issue 1-2-1
-4.0dB for n41/n77/n78/n79 provided AL for PDCCH would not be the bottleneck of REFSENS 

	AT&T
	Issue 1-2-1:
We support Samsung proposal of [4.3-4.5]. Two options above recommended 4.5 or better with no conclusion on AL. We also need a compromise to account for the case that RAN5 may decide to test with PDCCH AL of 8.

	Ericsson
	Issue 1-2-1: ΔRIB for TDD bands
Option 1. It is important to note that the decision on whether to suggest RAN5 to which value to specify the AL for REFSENS conformance test shall not impact the decision on ΔRIB. As a reminder, in Sub-topic 1-1 we are discussing only the potential issue with PDCCH decoding (“PDCCH bottleneck issue”) during REFSENS conformance testing since the AL is fixed during the test. In the field, the network has a freedom to set the appropriate AL depending on the channel conditions. AL is not specified in the core RAN4 specification and it serves to protect the PDCCH only, and once the PDCCH is successfully decoded, AL does not impact the probability of successful decoding of PDSCH, i.e. the reference sensitivity does not depend on the AL. REFSENS is a noise-factor test as measured on the PDSCH with the assumption that PDSCH decoding is not impacted (significantly) by PDCCH misdetection. So, even if “PDCCH bottleneck” issue is identified during the REFSENS conformance test, it is not ΔRIB which should be increased (and thus become less stringent), it is the AL which should be increased. Hence, ΔRIB should be defined in RAN4 under the assumption that the PDCCH is decoded successfully, and the AL issue shall be discussed separately. In any case, it is ultimately up to RAN5 to decide whether to specify AL=8 or some other AL for the REFSENS conformance test to ensure that there is no “PDCCH bottleneck” issue during the test (based on agreed ΔRIB in RAN4 and the estimated operating SNR at the receiver).

	CHTTL
	Support -4.5, Samsung proposal is also acceptable.
Can not agree value worse than LTE.



 
Sub topic 1-3 
	Company
	Comments

	DOCOMO
	Issue 1-3-1 
Option 2 as proponent.
It is the same delta we have for 4Rx RIB.

	Sony
	Issue 1-3-1: Option 4. We think n7 should have same ΔRIB as n41. (Option 2 may end up in the same value).

	Meta
	Issue 1-3-1: 
Option 4.

	OPPO
	Issue 1-3-1: ΔRIB for FDD band n7
Option 2 is ok to us.

	MediaTek
	Issue 1-3-1 
Option 1 as proponent. We are okay with Option 3 as well. 

	Samsung
	Option 2, similar view Docomo

	Qualcomm
	Issue 1-3-1
Option 3

	Apple
	Issue 1-3-1
Option 3

	AT&T
	Option 2.

	Ericsson
	Issue 1-3-1: ΔRIB for FDD band n7
Option 4, but also OK with Option 2 as well.

	CHTTL
	Option 2



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Issue 1-1-1: Value of PDCCH AL in RAN4 assumption
Agreement in GTW:
· No consensus on PDCCH aggregation level for 8Rx in RAN4, and RAN4 does not specify PDCCH aggregation level in RAN4 specification.
Issue 1-1-2: Information to RAN5
6 companies prefer or are fine with Option 3.
2 companies prefer Option 4.
1 company suggests that consider option 2 if option 3 is not agreed.
Tentative agreements:
Nothing
Candidate options:
Option 2: Let RAN5 to confirm or consider whether PDCCH AL=8 for 8RX is applicable or not.
Option 3: Inform to RAN5 that RAN4 suggests applying AL=8 for test purpose 
Option 4: No LS is sent to RAN5.
Recommendations for 2nd round:
See issue 1-2-1


	Sub-topic #1-2
	Issue 1-2-1: ΔRIB for TDD bands
Companies’ views are different.
Option 1 (3 companies)
Option 5 (1 company)
Option 7 (3 companies)
Option 8 (3 companies)
Option 9 (2 companies)
Option 10 (1 company)
Tentative agreements:
Nothing
Candidate options:
Option 1: -4.7dB for n41, -4.2dB for n77/n78/n79 (or single value of -4.5dB) (Ericsson)
Option 5: -4.0dB if AL=8 is not assumed (MediaTek, vivo)
Option 7:
· -[4.3-4.5dB] for n41/n77/n78/n79 if AL=8 is used for conformance testing.
· -4.0dB for n41/n77/n78/n79 if AL=8 is not used for conformance testing. 
Option 8: -[4.3-4.5] with no conclusion on AL
Option 9: -3.8dB with no conclusion on AL
Option 10: -4.0dB for n41/n77/n78/n79 provided AL for PDCCH would not be the bottleneck of REFSENS
Recommendations for 2nd round:
Moderator’s view: 
· Situation: One party thinks AL is not a bottleneck. And even if it is a bottleneck, the issue is for conformance testing and it shall not impact the decision on ΔRIB. Another party thinks it is a bottleneck. If lower AL is used for conformance testing, it hard for UE to pass REFSENS.
· Moderator understands the points from both sides. But several companies have concerns on the AL issue, if RAN4 does not address the AL issue, then these companies cannot agree a better value such as smaller than -4.0dB. considering the above, there are two directions:
· Direction 1: RAN4 tries to address the AL issue for conformance testing (Option 2, 3 or other in issue 1-1-2). If it is solved, RAN4 will discuss ΔRIB and would agree –[4.3-4.5] dB.
· Direction 2: RAN4 does not address the AL issue and does defer it to RAN5. ΔRIB would be –[4.0]dB.
· Moderator suggests further discussion on the above two directions in WF in 2nd round.

	Sub-topic #1-3
	Issue 1-3-1: ΔRIB for FDD band n7
Option 1 (1 company)
Option 2 (6 companies)
Option 3 (3 companies)
Option 4 (4 companies)
Tentative agreements:
Nothing
Candidate options:
Option 1: Discuss after conclusion of TDD bands. (MediaTek)
Option 2: The difference of n7 and TDD bands n77/n78/n79 could be 0.5 for ΔRIB,8R (DOCOMO).
Option 3: 4.0dB, single value for TDD and FDD is preferred (Huawei)
Option 4: -4.7dB for n7 (Ericsson)
Recommendations for 2nd round:
As most companies supporting option 4 also support option 2. Further discuss the following two options:
Option 2: The difference of n7 and TDD bands n77/n78/n79 could be 0.5 for ΔRIB,8R
Option 3: 4.0dB, single value for TDD and FDD is preferred




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator’s comment: Please put comments in WF for 2nd round discussion. After 2nd round discussion, moderator will move all comments from WF to the discussion summary for future reference.
<Discussion during 2nd round:>
Sub-topic 1-1 PDCCH aggregation level (AL)
Issue 1-1-1: Value of PDCCH AL in RAN4 assumption
Agreement in GTW:
· No consensus on PDCCH aggregation level for 8Rx in RAN4, and RAN4 does not specify PDCCH aggregation level in RAN4 specification.

Issue 1-1-2: Information to RAN5
Moderator’s comments: 
It is suggested to discuss with issue 1-2-1.

Sub-topic 1-2 ΔRIB for TDD bands
Issue 1-2-1: ΔRIB for TDD bands
Moderator’s comments:
· Situation: One party thinks AL is not a bottleneck. And even if it is a bottleneck, the issue is for conformance testing and it shall not impact the decision on ΔRIB. Another party thinks it is a bottleneck. If lower AL is used for conformance testing, it hard for UE to pass REFSENS.
· Moderator understands the points from both sides. But several companies have concerns on the AL issue, if RAN4 does not address the AL issue, then these companies cannot agree a better value such as smaller than -4.0dB. considering the above, there are two directions:
· Direction 1: RAN4 tries to address the AL issue for conformance testing (Option 2, 3 or other in issue 1-1-2). If it is solved, RAN4 will discuss ΔRIB and would agree –[4.3-4.5] dB.
· Direction 2: RAN4 does not address the AL issue and does defer it to RAN5. ΔRIB would be –[4.0]dB.
· Moderator suggests further discussion on the above two directions in WF in 2nd round. 

#Moderator’s comments in v12: 
Based on the offline discussion during 2nd round, moderator’s understanding is:
· Majority companies support direction#2 with -4.0dB for all TDD bands. 
· However, there is a concern on -4.0dB for n41 and -4.5dB for n41 is suggested as an alternative. 
· And if -4.5dB for n41 is considered, we may need to address AL issue for conformance testing base on companies’ feedbacks, which means RAN4 cannot preclude direction#1.
· -4.0dB for n77/n78/n79 seems agreeable, but it is suggested to treat it as package with n41.

[bookmark: _Hlk133339194]#Moderator’s comments in v15: 
This change (“RAN4 stop the discussion on the AL issue and directly discuss ΔRIB”) is suggested by a company because the values described in the WF is a compromise as a package with the direction#2.

Companies who have concerns on smaller values such as -4.5dB anyway can discuss in next meeting with the range of - [-4.0-4.5dB], but RAN4 stop the discussion on AL.


<Way forward/Agreement>: 
[bookmark: _Hlk133364095]RAN4 stop the discussion on the AL issue and directly discuss ΔRIB. 
Further discuss ΔRIB for TDD bands with the following values as a baseline:
· - [4.0-4.5] dB for n41
· - [4.0] dB for n77/n78/n79

	Company
	Comments

	OPPO
	Ok with the WF, and if choose one direction then more aligned with Direction 2, i.e. requirements are defined for the worst case.

	Xiaomi
	As AL issue has been discussed several meeting but no consensus, to move forward, we tend to agree to defer it to RAN5 and go with direction 2.

	Sony
	To move forward “Direction 2” is acceptable

	Huawei
	Direction 2 can be our compromise.

	Samsung
	Direction 2

	ZTE
	Direction 2 if only one direction should be selected.

	Ericsson
	Direction 1, where the conclusion of “addressing the AL issue” should be that PDCCH decoding under AL=4 is not a bottleneck for REFSENS conformance testing (according to the submitted results). Thus ΔRIB can be specified under that understanding to values -4.7dB for “easy” bands and -4.2dB for “difficult” bands (2dB improvement to 4Rx). As a reminder, REFSENS is a noise factor test as measured on the PDSCH with the assumption that PDCCH decoding is not impacted significantly by PDCCH misdetection. Either way, it is ultimately up to RAN5 to decide on AL value for the test. 
“No conclusion on AL issue” was the way forward which reflects the current understanding in the group and is already kind of a “compromise”. In addition to that compromise, for the sake of progress we propose to close this discussion with the following compromise on ΔRIB value:
•	-4.5dB for n41
•	-4.0dB for n77/n78/n79
Hence, a 0.2dB increase to ΔRIB value which would nicely fit with a 0.5dB granularity.

	Qualcomm
	Direction 2 seems to be the only way to move forward, as there as been no real progress on the AL related matters, We need to recognize the fact that the discussion has been on-going for 3 or 4 meetings for now, so going with Direction 1 would in our view not bring any benefit.

	MediaTek
	We prefer Direction 1 and consider Direction 2 below as compromise. 
Direction 2: RAN4 does not address the AL issue and does defer it to RAN5. 
ΔRIB would be –4.0dB for TDD bands.

	AT&T
	Direction 1. At a minimum, it seems unfortunate with Direction 2 to define a minimum performance spec that will essentially be easier for UEs to meet if RAN5 ultimately defines the test with AL=8. It would be good to open the discussion with RAN5 first to understand the test conditions. We are OK with the Ericsson compromise if Direction 1 is not agreed.



Sub-topic 1-3 ΔRIB for FDD band
Issue 1-3-1: ΔRIB for FDD band n7
Moderator’s comments:
Status in 1st round:
Option 1: Discuss after conclusion of TDD bands. (1 company)
Option 2: The difference of n7 and TDD bands n77/n78/n79 could be 0.5 for ΔRIB,8R (6 companies)
Option 3: 4.0Db, single value for TDD and FDD is preferred (3 companies)
Option 4: -4.7Db for n7 (4 companies)

As most companies supporting option 4 also support option 2. Moderator suggests further discussion with option 2 and 3.


#Moderator’s comments in v12: 
Based on offline discussion, -4.5dB for n7 seems agreeable. Moderator would like to check if it is OK or not during final checking.

#Moderator’s comments in v15: 
Put square bracket to accommodate a concern thatΔRIB for FDD would also depend on the that for TDD bands.

<Way forward/Agreement>: 
- [4.5] dB for n7

	Company
	Comments

	OPPO
	Ok with WF. And if choose one then probably Option 2 is more aligned with our understanding.

	Xiaomi
	We prefer option 3 considering the more complex RF implementation for NR UE

	Sony
	Option 4 is preferred but we can accept Option 2 if it means n7 ΔRIB,8R = -4.5Db

	Huawei
	We prefer Option 3 and Option 4 with the following revision:
-4.5Db for n7.

	Samsung
	Option 2

	Ericsson
	Option 2

	Qualcomm 
	We think that dRIB for FDD band should be relatively easy to agree after/together with agreeing dRib for n77/n78/n79 and n41. We are not ready to accept Option 2 yet, but we hope that we are able to resolve this during the remainder of the week.

	MediaTek
	We prefer option 3 and are considering Huawei’s new proposals currently. 

	AT&T
	Option 2




Topic #2: ΔTRxSRS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304186
	Nokia, Nokia Shanghai Bell
	Observation 1: Fixed power imbalance approach (maintain power imbalance at respective antenna ports depending on the indicated actual ∆TRxSRS, p) works only when the UE output power at reference antenna port(s) which delivers the highest power across the ports is at maximum.
 Observation 2: TS38.213 expects the same output power across antenna ports (hereafter, this is called no power imbalance approach) in an SRS resource set. Hence, if UE is compliant to no power imbalance approach, indicated ∆TRxSRS shall not be used as error correction factor at gNB.
Observation 3: Contrary to Observation 2, though TS38.213 expects no power imbalance across ports within the same SRS resource set, at least it may not be practical to perform it when the output power at the antenna port to deliver the highest maximum output power exceeds power class – max {∆TRxSRS,p | p=0, 1, …m} 
Observation 4: Even the power at antenna port to deliver the highest power is lower or equal to Power Class – max {∆TRxSRS,p | p=0, 1, …m}, the UE may not be able to maintain the same power across ports due to short GP. 
Observation 5: From Observation 1 – 4, TS38.213 seems expect no power imbalance across ports and that is not fit to a solution by indication of actual ∆TRxSRS, while not all the UE may not be able to achieve no power imbalance approach. With the current specification, applicability of indication of ∆TRxSRS is extremely limited.
Proposal 1: No introduction of indication of ∆TRxSRS unless clear UE behaviour in terms of power per port as well as associated with requirements are defined. 
Observation 6: Type 3 PHR approach cannot mitigate power imbalance due to ∆TRxSRS due to the restriction that power control is per SRS resource set. 
Observation 7: Report channel (gNB to UE) measurement by UE would work, but it requires a new measurement by UE and signalling scheme of it from UE to gNB. The gain may be affected by degree of quickness and accuracy including granularity of the signalled information.
Proposal 2: Should not introduce indication of ∆TRxSRS unless the behaviours in terms of power are clearly defined together. All the options need to be further studied in the future releases (given that RAN1 has two meetings after April meeting)

	R4-2304452
	Qualcomm Incorporated
	Proposal 4: ∆TRxSRS is 6dB for 1T8R and 2T8R, and 6.5dB for 1T8R/2T8R for bands beyond n77. Apply the same “+3dB”-principle as already agreed for bands up to n77 between different power classes/TX Diversity
Proposal 5: RAN4 can wait RAN1 reply on indication of ΔTRxSRS

	R4-2305082
	vivo
	Observation 1: Performance loss due to SRS IL imbalance is limited for 1T4R and 1T8R, while there is almost no performance loss for 1T2R.
Observation 2: Due to non-ideal UE reporting and gNB compensation, including IL measurement error and IL reporting quantization error, performance gain of gNB compensation is marginal.
Proposal 2: Considering the various limitations and in accuracies, no SRS IL reporting seems needed at least for 4Rx / 2Rx case.
Observation 3: Almost no performance loss is caused by IL imbalance for 1T8R/1T4R/1T2R, when considering better condition of the IL imbalance between UL and DL together.
Proposal 3: Considering the overall UL/DL, the need of enhancement is further reduced for UE IL imbalance issue from PDSCH performance perspective.


	R4-2305214
	NTT DOCOMO, INC
	Proposal 2: For ΔTRxSRS for 8Rx for n79 for PC3, apply 5.0dB, 5.5dB, and 6.0dB for 1T8R, 2T8R, and 1T8R/2T8R, respectively. 

	R4-2305603
	Huawei, HiSilicon
	Proposal 3: Adopt 7dB for 8Rx ΔTRxSRS for band n79.

	R4-2305833
	Ericsson
	Proposal 4: For n79 for PC3 adopt ΔTRxSRS=5.5dB for ‘t1r8’ and ‘t2r8’ and ΔTRxSRS=6.0dB for ‘t1r8-t2r8’ SRS-TxSwitch capabilities. 
Observation 1: It could be advantageous if RAN4 group can agree as soon as possible on whether it is beneficial to indicate an information related to IL imbalance for 2Rx and 4Rx cases so RAN1 can potentially work on a general solution applicable to any number of Rx branches (if agreed) and hence avoiding a risk of having the same mechanism being specified in different releases for different number of Rx branches.
Proposal 5: The reporting of ΔTRxSRS related information per Rx branch can be applied to 2Rx and 4Rx cases and such applicability should be the design criterion of the reporting mechanism.  
Proposal 6: Since the current WI preclude the handheld devices, RAN4 to confirm that there are no identified issues with reporting of ΔTRxSRS related information and handheld devices for 2Rx and 4Rx cases.
Observation 2: Power control equations for SRS transmission occasions are defined at the antenna connector with the parameters set per SRS resource set which do not include any compensation for the additional insertion loss.
Observation 3: The downlink path loss (PL) estimate is also defined at the antenna connector and thus does not capture the additional IL for the given Rx branch.
Proposal 7: SRS reporting should also consider the configured maximum power per SRS resource and the PH for each SRS resource.

	R4-2305846
	Lenovo, Motorola Mobility
	Observation 1:	Unless the UE is calibrated such that it knows the value  and compensates for this loss as in Figure 1, the SRS output power will lag the power control setting  by  .  Furthermore, the maximum output power will be reduced to PCMAX,f,c(i) –.
Observation 2:	Unless the SRS implementation loss  is compensated by the UE, the total reduction in maximum configured power will be .
Proposal 1:	Clarify the required behavior of SRS output vs. power control when SRS power relaxations are allowed.
Proposal 2:  	Require the UE to be calibrated and to compensate the actual SRS power relaxations  as indicated in Figure 2.
Proposal 3:	Require the UE to signal the actual SRS power relaxations to the gNB so that the gNB can scale the SRS-based channel estimates appropriately when  is greater than PCMAX,f,c(i) for at least one SRS port.
Proposal 4:	Require the UE to support measurements similar to those in [4] so that the SRS power relaxations can be estimated.
Proposal 5:	Require the UE to compensate the estimated SRS power relaxations as in Figure 1.




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Values of ΔTRxSRS for n79
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: Values of ΔTRxSRS for n79
· Proposals
	Company
	1T8R
	2T8R
	1T8R/2T8R

	Qualcomm
	6.0
	6.0
	6.5

	DOCOMO
	5.0
	5.5
	6.0

	Huawei
	7.0
	7.0
	7.0

	Ericsson
	5.5
	5.5
	6.0



· Recommended WF
· TBA


Issue 2-1-2: General principle for ΔTRxSRS for n79
Moderator’s note: Agreement in last meeting for a reference:
<AH Agreement>
· The same value with PC3 ∆TRxSRS applies
· when the device is capable of power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
· The value 3dB larger than PC3 ∆TRxSRS applies
· during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.
· Proposals
· Proposal 1: Apply the same “+3dB”-principle as already agreed for bands up to n77 between different power classes/TX Diversity (Qualcomm)
· Recommended WF
· Moderator’s understanding is that the previous agreement applies to n79 (beyond n77) as well because the agreement and the issues does not mention specific bands.
· Agree proposal 1 if necessary.


Sub-topic 2-2 Indication of ΔTRxSRS
Sub-topic description 
Open issues and candidate options before meeting:

Issue 2-2-1: Further analysis for indication of ΔTRxSRS
· Proposals
· Proposal 1: Should not introduce indication of ∆TRxSRS unless the behaviours in terms of power are clearly defined together. All the options need to be further studied in the future releases (given that RAN1 has two meetings after April meeting) (Nokia)
· Proposal 2: RAN4 can wait RAN1 reply on indication of ΔTRxSRS (Qualcomm)
· Proposal 3: Considering the overall UL/DL, the need of enhancement is further reduced for UE IL imbalance issue from PDSCH performance perspective (vivo)
· Proposal 4: SRS reporting should also consider the configured maximum power per SRS resource and the PH for each SRS resource. (Ericsson) 
· Proposal 5:	Clarify the required behavior of SRS output vs. power control when SRS power relaxations are allowed. (Lenovo)
· Proposal 6:  	Require the UE to be calibrated and to compensate the actual SRS power relaxations  as indicated in Figure 2. (Lenovo)
· Proposal 7:	Require the UE to signal the actual SRS power relaxations to the gNB so that the gNB can scale the SRS-based channel estimates appropriately when  is greater than PCMAX,f,c(i) for at least one SRS port. (Lenovo)
· Proposal 8:	Require the UE to support measurements similar to those in [4] so that the SRS power relaxations can be estimated. (Lenovo)
· Proposal 9:	Require the UE to compensate the estimated SRS power relaxations as in Figure 1. (Lenovo)
· Recommended WF
· Collect companies’ view for each proposal.
Issue 2-2-2: Applicability for 2Rx/4Rx
· Proposals
· Proposal 1: Considering the various limitations and in accuracies, no SRS IL reporting seems needed at least for 4Rx / 2Rx case (vivo).
· Proposal 2: The reporting of ΔTRxSRS related information per Rx branch can be applied to 2Rx and 4Rx cases and such applicability should be the design criterion of the reporting mechanism. (Ericsson)
· Proposal 3: Since the current WI preclude the handheld devices, RAN4 to confirm that there are no identified issues with reporting of ΔTRxSRS related information and handheld devices for 2Rx and 4Rx cases. (Ericsson) 
· Recommended WF
· Collect companies’ view for each proposal.

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 2-1 
	Company
	Comments

	Huawei
	Issue 2-1-2
OK with the recommendation from Moderator.




	DOCOMO
	Issue 2-1-1
According to the current specification, the difference of values of ΔTRxSRS between below and above n79 is 1.5dB.. If we follow the same approach, ΔTRxSRS of 1T8R, 2T8R, 1T8R/2T8R are 5.5 dB, 5.5 dB, and 6.0 dB, respectively. 
However, for 1T8R, among the contributions, some contributions provided the numerical analysis with the values of insertion loss of switching and cable loss.  One contribution proposed 5.0dB and another proposed 4.3dB for 1T8R ΔTRxSRS. So, 5.5dB seems to be not needed. Thus, we would like to propose 5.0dB for 1T8R.



	Meta
	Issue 2-1-1
Support QC proposals for ΔTRxSRS for n79 with 6dB for 1T8R, 6dB for 2T8R and 6.5dB for 1T8R/2T8R
Issue 2-1-2
Support the recommended WF

	OPPO
	Issue 2-1-1: Values of ΔTRxSRS for n79
Averaged value from the inputs is ok to us. And DCM proposal to use the 1.5dB delta from the bands below 79 is also acceptable to us, i.e. 5.5dB, 5.5dB, 6dB for 1T8R, 2T8R, 1T8R/2T8R respectively.
Issue 2-1-2: General principle for ΔTRxSRS for n79
Ok with WF and proposal 1.

	Qualcomm
	Issue 2-1-1: Need to think further, yet recognizing that it should be possible to reach consensus in this meeting. With 8RX things are more challenging with higher frequencies (n79), so hence our proposal is to appy 2dB difference to n77 instead of 1.5dB which was used in 4RX.
Issue 2-1-2: OK

	Ericsson
	Issue 2-1-1: Values of ΔTRxSRS for n79
To be consistent with SRS-TxSwitch capabilities with up to 4Rx the difference between ΔTRxSRS for bands n77/n78 and n79 should be equal to 1.5dB, i.e. 5.5dB for 1T8R, 5.5dB for 2T8R and 6.0dB for 1T8R/2T8R capability. We are also OK with 5.0dB for 1T8R as proposed by DOCOMO.
Issue 2-1-2: General principle for ΔTRxSRS for n79
OK with the recommended WF.

	Spreadtrum
	Issue 2-1-1: Values of ΔTRxSRS for n79
According to the current spec, we agree with the proposal from DOCOMO, ΔTRxSRS of 1T8R, 2T8R, 1T8R/2T8R are 5.5 dB, 5.5 dB, and 6.0 dB, respectively. 
Issue 2-1-2: General principle for ΔTRxSRS for n79
OK with the recommended WF.


 
Sub topic 2-2 
	Company
	Comments

	Huawei
	Issue 2-2-1
We think RAN4 shall wait for RAN1 decision as to this issue.

Issue 2-2-2
SRS IL reporting can be applied to 2Rx/4Rx case as well, at least we don’t observe any drawback for it.


	Meta
	Issue 2-2-1
We fine with proposal 2 as follow “RAN4 can wait RAN1 reply on indication of ΔTRxSRS”
Issue 2-2-2
Apply same ΔTRxSRS regardless of 2Rx/4Rx device.

	OPPO
	Issue 2-2-1: Further analysis for indication of ΔTRxSRS
Proposal 2, wait for RAN1 is ok to us.
Issue 2-2-2: Applicability for 2Rx/4Rx
Proposal 1 is ok to us, and wait for RAN1 conclusion on 8Rx is also a good choice since RAN1 is still discussing this enhancement.

	MediaTek
	Issue 2-2-1: 
RAN1 is working on RAN4 LS on this topic. We think RAN4 can wait RAN1 reply.

	Nokia
	Issue 2-2-1: Further analysis for indication of ΔTRxSRS
For Proposal 4, does Ericsson say that PHR per SRS port? If per resource is taken, e.g., the reported power per SRS resource for 2TxR becomes the sum of the two ports. How can ΔTRxSRS be utilized with this condition?
For Proposal 6, our comment is not exactly about this proposal. In Lenovo’s contribution, double counting ΔTRxSRS is mentioned. We don’t think it happens since lower range of PCMAX, f, c has already counted ΔTRxSRS. So, when UE determines reported PCMAX, f, c, the UE needs to take into account the power compensation due to ΔTRxSRS as achievable output power at antenna port. If the UE considers that it is not possible to compensate for power to be lost due to ΔTRxSRS, then, the UE should report lower value accordingly.
For proposal 1, in the end, final decision is made after receiving RAN1 LS, but we should keep technical discussion if we want to introduce the reporting mechanisms. It is not a problem to postpone the technical discussion, but our position is clear, we don’t agree with the introduction of reporting ΔTRxSRS.
Issue 2-2-2: Applicability for 2Rx/4Rx
No need to discuss this. If, however, reporting was introduced, there would be no reason to exclude applying it to 2Rx/4Rx.

	Samsung
	Issue 2-2-1: Further analysis for indication of ΔTRxSRS
On one hand wait for RAN1 reply, and should be postponed to future releases if there is no conclusion in RAN1. On the other hand, RAN4 could also continue the technical discussion and do the comparison among all the options. 

	Qualcomm
	Issue 2-2-1: We think it is pretty premature to make conclusions until we hear back form RAN1.
Issue 2-2-2: This aspect is also easier to discuss after RAN1 reply. Note that we prefer to apply indication at least to 4RX.

	Lenovo
	Issue 2-2-1: Further analysis for indication of ΔTRxSRS
For us, the question is the following.  When the PA is switched from one SRS port to another, does the PA adjust power to compensate for the different ΔTRxSRS values as below?
[image: ]
If not, then the same SRS power control setting produces different output power at the different SRS ports at all power control settings as in the figure below.  
[image: ]
There should only be a power difference when the SRS power control setting exceeds Pcmax for the SRS port with the smallest Pcmax value, not at all power control settings as above.
In order to compensate for ΔTRxSRS, the UE must be calibrated to determine the actual (not maximum) values of these losses.
Is it the common understanding that for the same SRS power control setting, the PA output power is adjusted to compensate for these different implementation losses ΔTRxSRS?

	vivo
	Issue 2-2-1: Further analysis for indication of ΔTRxSRS
We have performed extensive simulation in our paper, to check the potential gain on this indication. Indeed, 8Rx has shown gain about 1dB in throughput, and 4Rx also has shown similar though a bit smaller gain under ideal comparison condition. However, if we consider some non-ideal UE reporting and gNB compensation, including IL measurement error and IL reporting quantization error, performance gain of gNB compensation would be marginal, even for 8Rx case.
In addition, it is the joint effect of Tx-Rx imbalance that would matter, and the deltaTRxsrs itself may not be that important.
Issue 2-2-2: Applicability for 2Rx/4Rx
As shown in our simulation, the proposed reporting for 2Rx would not have any gain even in most ideal condition. For 4Rx, some performance gain can be perceived in ideal condition, but the gain considering the imperfections would also be marginal.

	Nokia
	To Lenovo
We think that our views on this issue are very close. In our understanding, if UE follows RAN1 spec, the UE should compensate for the power lost due to additional loss since power control setting is per SRS resource set where multiple ports are included with exactly the same parameters. 
But we wonder if what RAN1 spec forces UE to do is feasible for all the UEs. What would be almost super clear is that the UE cannot follow RAN1 spec if the power from the port which can deliver the highest power approaches the PC – max ΔTRxSRS 
E.g., PC2, t1r4, where e.g., ΔTRxSRS, p is ., ΔTRxSRS, 0 = 0 dB (reference), ΔTRxSRS, 1 = 3 dB, ΔTRxSRS, 2 = 3 dB, ΔTRxSRS, 3 = 4 dB, if the output power exceeds 26 – 4 = 22 dBm, then, compensation is not possible or very challenging unless PA boosts its power more, since to deliver 22 dBm at port 3, the PA needs to transmit 29 dBm at PA (assuming post PA loss is 3 dB), then, 29 dBm – 3 dB (post PA loss common to all the ports) – 4 dB (additional routing loss) = 22 dBm. And boosting PA power may need extra cost in terms of performance. 
Hence, our view is that if we utilize reported ΔTRxSRS, p, then, we need to define a mode that UE keeps the power imbalance depending on the reported ΔTRxSRS, p values. Given that the current UE’s behaviour is not clear, we also may need to define another mode that the UE shall keep the power across the ports until PC – max ΔTRxSRS. Network doesn’t apply ΔTRxSRS to UE in the latter mode, while the network shall apply reported ΔTRxSRS as correction factor.
To vivo
If Rx has loss imbalances, the impact of imbalance in Tx would be limited in case the imbalance in Tx and that in Rx have high correlation.
Would you share some specific implementation data in the future meeting?
But if there are large Rx loss imbalances across ports, gap between 2Rx performance and 8Rx performance in terms of REFSNSE may be smaller than the requirement to be specified.

	Apple
	Issue 2-2-1
Proposal 2: RAN4 can wait RAN1 reply on indication of ΔTRxSRS

	Ericsson
	Issue 2-2-1: Further analysis for indication of ΔTRxSRS
Proposal 4 but fine with Proposal 2 for the moment. To Nokia, in our view per SRS resource is also fine since the output power per SRS resource is split equally across the SRS ports configured, two in 2TxR case. The maximum allowance ΔTRxSRS therefore represents the additional loss for both SRS ports of the resource.
Issue 2-2-2: Applicability for 2Rx/4Rx
Both proposal 2 and proposal 3. We don’t see an issue to apply the reporting mechanism to 2Rx and 4Rx cases. This would be most beneficial for existing deployments.

	Nokia
	To Ericsson
Thank you for sharing your feedback. If power is equally split over antenna ports (at antenna connectors), then, there is no need to report actual ΔTRxSRS. 
In your comment, we see "The maximum allowance ΔTRxSRS“, but we have thought we have been talking about if the reported actual ΔTRxSRS is meaningful or not, or how to utilize it.  Perhaps, we may misunderstand something. 

	Spreadtrum
	Issue 2-2-1: Further analysis for indication of ΔTRxSRS
Proposal 2, wait for RAN1 is ok to us. At the same time, we agree with Lenovo’s question, so we suggest reporting the maximum output power difference between the diversity branch and main branch instead of reporting the srs IL balance. Specific details need further discussion
Issue 2-2-2: Applicability for 2Rx/4Rx
At least applied to 4RX


 
CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-1: Values of ΔTRxSRS for n79
Option 1 (1 company)
Option 2 (3 companies)
Option 3 (2 companies)
Tentative agreements:
Values are very close to each other. Check if the following compromised option is agreeable.
5.5dB, 6.0dB, 6.0dB for 1T8R, 2T8R, 1T8R/2T8R respectively
Candidate options:
Option 1: 5.0dB, 5.5dB, 6.0dB for 1T8R, 2T8R, 1T8R/2T8R respectively
Option 2: 5.5dB, 5.5dB, 6.0dB for 1T8R, 2T8R, 1T8R/2T8R respectively
Option 3: 6.0dB, 6.0dB, 6.5dB for 1T8R, 2T8R, 1T8R/2T8R respectively
Recommendations for 2nd round:
Values are very close to each other. Check if the following compromised option is agreeable.
5.5dB, 6.0dB, 6.0dB for 1T8R, 2T8R, 1T8R/2T8R respectively

Issue 2-1-2: General principle for ΔTRxSRS for n79
Tentative agreements:
Apply the same “+3dB”-principle as already agreed for bands up to n77 between different power classes/TX Diversity
<AH Agreement in last meeting>
· The same value with PC3 ∆TRxSRS applies
· when the device is capable of power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
· The value 3dB larger than PC3 ∆TRxSRS applies
during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16
Candidate options:
Recommendations for 2nd round:
Approve the tentative agreements.

	Sub-topic#2-2
	Issue 2-2-1: Further analysis for indication of ΔTRxSRS
8 companies think RAN4 should/can wait for RAN1 input.
4 companies think RAN4 can discuss technical aspect before receiving RAN1 LS, and some companies already provides technical comments.
Tentative agreements:
Nothing
Candidate options:
Recommendations for 2nd round:
Considering the feedback in 1st round, moderator suggests:
No decision and agreements are made in RAN4#106-bis while technical discussion is allowed during 2nd round in WF if any.
Issue 2-2-2: Applicability for 2Rx/4Rx
5 companies think it can apply to 2Rx/4Rx, 2 companies do not think.
3 companies think it would be better to wait for RAN1 feedback. 
Tentative agreements:
Nothing
Candidate options:
Recommendations for 2nd round:
No decision and agreements are made in RAN4#106-bis while technical discussion is allowed during 2nd round in WF if any.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator’s comment: Please put comments in WF for 2nd round discussion. After 2nd round discussion, moderator will move all comments from WF to the discussion summary for future reference.
<Discussion during 2nd round:>
Sub-topic 2-1 Values of ΔTRxSRS for n79
Issue 2-1-1: Values of ΔTRxSRS for n79
Moderator’s comments:
Status in 1st round:
Option 1: 5.0Db, 5.5Db, 6.0Db for 1T8R, 2T8R, 1T8R/2T8R respectively (1 company)
Option 2: 5.5Db, 5.5Db, 6.0Db for 1T8R, 2T8R, 1T8R/2T8R respectively (3 companies)
Option 3: 6.0Db, 6.0Db, 6.5Db for 1T8R, 2T8R, 1T8R/2T8R respectively (2 companies)

Values are close to each other. Check if the following compromised option is agreeable.
5.5Db, 6.0Db, 6.0Db for 1T8R, 2T8R, 1T8R/2T8R respectively

<Way forward/Agreement>: 
For Values of ΔTRxSRS for n79, apply 5.5dB, 5.5dB, 6.0dB for 1T8R, 2T8R, 1T8R/2T8R respectively

#Moderator’s comments in v12: 
Based on the comments during 2nd round, option 2 seems agreeable considering that OPPO is OK with option 2 based on 1st round comment. Moderator would like to check if option 2 is agreeable during final checking.


	Company
	Comments

	OPPO
	Ok with the WF.

	Ericsson
	We understand the proposal from the moderator as a compromise, but we support Option 2 to keep the consistency of 1.5dB difference between bands n77/n78 and band n79 for all 1T8R, 2T8R, 1T8R/2T8R capabilities. The compromised solution would also have an impact on the specification complexity.

	Qualcomm
	Ok with the WF – CHANGED as below after further thoughts during drive home😉

	Qualcomm
	Even WF would give 0.5dB more for 2T8R than option2, option 2 is consistent with n77/n78 with 1.5dB delta. The specification would look very messy if we would deviate from that.
So our proposal is option2, as a compromise.



Issue 2-1-2: General principle for ΔTRxSRS for n79
Moderator’s comments:
No objection on the proposal in 1st round.
<Way forward/Agreement>: 
Apply the same “+3Db”-principle as already agreed for bands up to n77 between different power classes/TX Diversity
<AH Agreement in last meeting>
· The same value with PC3 ∆TRxSRS applies
· when the device is capable of power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 Db, or when UE indicating txDiversity-r16
· The value 3Db larger than PC3 ∆TRxSRS applies
· during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 Db and not indicating txDiversity-r16

	Company
	Comments

	OPPO
	Ok with WF.

	Ericsson
	OK with the WF.

	Qualcomm
	Ok with WF



Sub-topic 2-2 Indication of ΔTRxSRS
Issue 2-2-1: Further analysis for indication of ΔTRxSRS
Moderator’s comments:
8 companies think RAN4 should/can wait for RAN1 input.
4 companies think RAN4 can discuss technical aspect before receiving RAN1 LS, and some companies already provides technical comments.

<Way forward/Agreement>: 
 No decision and agreements are made in this meeting, future discussion in RAN4 will depend on RAN1 feedback if any.

	Company
	Comments

	OPPO
	Ok with wait for RAN1 input since they are still discussing this.

	Xiaomi
	Agree to wait for RAN1 input

	Huawei
	We suggest to wait for RAN1 discussion until any conclusion/feedback can be provided from RAN1 side.

	Samsung
	Fine with recommended WF.

	Nokia
	TO Lenovo,
Would Lenovo check our comment on Lenovo’s contribution? At least we would like to have a common understanding on double count of ΔTRxSRS on the way to configured transmitted power configuration by a UE, though we don’t think a UE needs to double count it with the existing spec.

	Qualcomm
	Ok with WF

	MediaTek
	Okay with waiting RAN1 input. 



Issue 2-2-2: Applicability for 2Rx/4Rx
Moderator’s comments:
5 companies think it can apply to 2Rx/4Rx, 2 companies do not think.
3 companies think it would be better to wait for RAN1 feedback. 

<Way forward/Agreement>: 
 No decision and agreements are made in this meeting, future discussion in RAN4 will depend on RAN1 feedback if any.

	Company
	Comments

	OPPO
	Ok with wait for RAN1 input.

	Xiaomi
	Agree to wait for RAN1 input

	Huawei
	Same comments as above issue.

	Samsung
	Fine with recommend WF

	Ericsson
	We have not identified any issue to apply the reporting mechanism to 2Rx and 4Rx cases. This would be most beneficial for existing deployments and is important that any enhanced reporting is applicable to 2RX/4RX as early as possible.

	Qualcomm
	OK with WF. Our initial view is that the reporting mechanism would be beneficial also for 2RX/4RX

	MediaTek
	Okay with waiting RAN1 input.



Topic #3: Others
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304452
	Qualcomm Incorporated
	Proposal 6: Proponents and objectors of removing the ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c should provide comments during RAN4#106bis which are captured in WF so that exact concerns on both sides are understood 
Proposal 7: Option 2/Do not remove the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
Proposal 8: Specify 8RX release independent from Rel-16
Proposal 9: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX


	R4-2304510
	MediaTek Inc.
	Observation 4: Regarding release independence for 8RX, there is no Rel-18 8RX definition in the newest RAN4 specification (i.e., TS 38.307).  
Proposal 4: To specify 8RX release independent from Rel-18 and allow adding 8RX definition into Rel-18 TS 38.307 once Rel-18 version of TS 38.307 is introduced
Proposal 6: To specify only REFSENS requirement for 8RX if there is no specific concern observed. 

	R4-2305214
	NTT DOCOMO, INC
	Observation 1: pure 8Rx feature, i.e., UE implements 8Rx antennas and meet REFSENS requirements considering ΔRIB can be release independent from Rel-15.
Observation 2: Some 8Rx related enhanced features introduced from Rel-Z (Z>15) such as srs-AntennaSwitchingBeyond4RX-r17 can be release-independent from Rel-Z.
Proposal 3: 8Rx should be release independent from Rel-15.
· NOTE: 8Rx related enhanced features introduced from Rel-Z (Z>15) such as srs-AntennaSwitchingBeyond4RX-r17 should be release-independent from Rel-Z, accordingly.
Observation 3: UE demod session seems to wait for defining CA band combination(s) for 8Rx in RF session. However, there are no CA specific RF requirements are expected for 8Rx feature.
Proposal 5: 8Rx requirements should apply to the band implemented with 8Rx in all existing band combinations. 
Proposal 6: Clarify the relationship between MSD and ΔRIB, 8R. by adding the following sentence in section 7.3A.1.
· For operations with 8 Rx antenna ports, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,8R in Table 7.3.2-x when MSD > 0.
· NOTE: Wording can be further refined when drafting a CR if necessary.


	R4-2305294
	Xiaomi
	Observation 2: Based on the discussion so far, it seems there are two completely different interpretation why this PCMAX_H,f,c improvement is needed. What the real reason for removing 3dBΔPPowerClass for SRS antenna switching for PCMAX_H,f,c should be first clarified.


	R4-2305603
	Huawei, HiSilicon
	Proposal 4: Draft CR in R4-2305604 for capturing the following enhancement:
· For a PC2 capable UE with the support of TxD, if it further indicates the support of 1TxR AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 


	R4-2305604
	Huawei, HiSilicon
	draft CR for 38.101-1 removal of 3dB relaxation to PCMAX_H,f,c for PC2 capable UE with TxD 

	R4-2305833
	Ericsson
	[bookmark: _Hlk132380811]Proposal 8: Do not remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c  for PC2 capable UE with txDiversity-r16 and xT8R capabilities. 
Proposal 9: Remove the requirement on the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage. 




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 ΔPpowerclass for PCMAX_H,f,c
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1-1: Whether to remove ΔPpowerclass for PCMAX_H,f,c
· Proposals
· Proposal 1: Remove
· For a PC2 capable UE with the support of TxD, if it further indicates the support of 1TxR AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. (Huawei)
· Proposal 2: Proponents and objectors of removing the ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c should provide comments during RAN4#106bis which are captured in WF so that exact concerns on both sides are understood (Qualcomm)
· Proposal 3: Do not remove ΔPPowerClass for PCMAX_H,f,c (Ericsson)
· Recommended WF
· TBA
· Moderator’s understanding in the reason of proposal and objection for reference for discussion:
· Background
· In current spec, ΔPPowerClass = 3dB applies to PCMAX_H,f,c for PC2 UE supporting TxD for 1TxR cases. 
· The reason of proposal: 
· If UE supports PC2 with 23+26dBm or 26+26dBm PA configuration, UE can transmit with full power PA for 1TxR. So, applying ΔPPowerClass to PCMAX_H,f,c is not necessary for such Ues.
· The reason of objection:
· If UE supports PC2 with 23+23dBm PA configuration, UE may do antenna virtualization and transmit 23+23dBm while it shouldn’t. To prevent this antenna virtualization, applying  ΔPPowerClass to PCMAX_H,f,c is necessary.
GTW discussion
Ericsson: in our view, delta P_power class should not be removed. There is uncertainty of 3dB in any case.
Samsung: in last meeting, we asked what the applicable scenario to remove delta P_power class. It is true to differentiate. We are fine not to remove. At least PC1.5 should not be included.
Huawei: we do not see any mis-alignment.

Tentative agreement:
· Do not remove ΔPPowerClass for PCMAX_H,f,c.

Sub-topic 3-2 Whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
Sub-topic description 
Open issues and candidate options before meeting:
Issue 3-2-1: whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
· Proposals
· Option 1: Do not remove (Qualcomm)
· Option 2: Remove (Ericsson)
· Recommended WF
· TBA

Sub-topic 3-3 Release independent
Sub-topic description 
Open issues and candidate options before meeting:
Issue 3-3-1: Which release 8Rx can be release independent from. 
· Proposals
· Option 1: Rel-15 (DOCOMO) 
· Option 2: Rel-16 (Qualcomm)
· Option 3: Rel-18 (MediaTek)
· Recommended WF
· TBA

Sub-topic 3-4 Which RF requirements to specify for 8Rx
Sub-topic description 
Open issues and candidate options before meeting:
Issue 3-4-1: Which RF requirements to specify for 8Rx 
· Proposals
· Proposal 1: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX (Qualcomm, MediaTek)
· Proposal 2: 8Rx requirements should apply to the band implemented with 8Rx in all existing band combinations. (DOCOMO)
· Proposal 3: Clarify the relationship between MSD and ΔRIB, 8R by adding the following sentence in section 7.3A.1. (DOCOMO)
· For operations with 8 Rx antenna ports, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,8R in Table 7.3.2-x when MSD > 0.
· NOTE: Wording can be further refined when drafting a CR if necessary.
· Recommended WF
· 
· Based on the discussion in 18, April GTW, moderator make further clarification in each proposal.
· Further discuss whether the following proposals are agreeable or not:
· Proposal 1: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX (Qualcomm, MediaTek)
· UE will be considered to support 8Rx if it meets the REFSENS requirement. No other Rx requirements such as ACS, IBB, and so on will be specified.
· Proposal 2: 8Rx requirements should apply to the band implemented with 8Rx in all existing band combinations including intra/inter band CA and DC. (DOCOMO)
· Proposal 3: Clarify the relationship between MSD and ΔRIB, 8R by adding the following sentence in section 7.3A.1. (DOCOMO)
· For operations with 8 Rx antenna ports, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,8R in Table 7.3.2-x when MSD > 0.
· NOTE: Wording can be further refined when drafting a CR if necessary.
· 
· 
GTW Discussions:
Nokia: does proposal 1 means that we only specify REFSENS requirements for 8Rx. All the other requirements will be treated by replacing REFSENS value or UE will be considered to support 8Rx if it meets the REFSENS requirement. 
Qualcomm: REFSENS can be specified. No other requirement will be specified for 8Rx.
AT&T: we share the understanding as Nokia. We should replace the REFSENS for other equirements.
Samsung: we share the similar concern from Nokia for the wording.
Apple: do we consider single band or CA band combination requirements? Do we have consider MSD under 8Rx?
DOCOMO: to Apple, it is related to proposal 2. We propose to apply 8Rx to band combination. We need update MSD according delta RIB.
Mediatek: Regarding Apple comment, we think that regarding CA MSD although it is not in the WID scope we can further discuss it.
Samsung: to Proposal 2 and 3, we support to try them in current WID. 
DOCOMO: regarding WID, my understanding is that we do not mention single carrier or CA.
CHTTL: support consider proposal 2 and 3. EN-DC case should be considered.
Qualcomm: to AT&T, in LTE all the requirements for 8Rx is REFSENS. How do you handle the doubled tests?

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 3-1 
	Company
	Comments

	Meta
	Need further discussion on the reason to remove the delta power class 

	Xiaomi
	What the real reason of removing 3dBΔPPowerClass for SRS antenna switching for PCMAX_H,f,c should be clarified as there seems two different interpretations on that in the previous meetings.

	OPPO
	Issue 3-1-1: Whether to remove ΔPpowerclass for PCMAX_H,f,c
If understand correctly on the intention of removing the delta Ppowerclass for PcmaxH is that the TxD impact on the SRS Tx power is only applied for the Pcmax,L and allow UE to transmit higher power when it is possible. From this perspective, we are open to this idea and ok with Proposal 1.

	Samsung
	Fine with tentative agreement

	Nokia
	Issue 3-1-1: Whether to remove ΔPpowerclass for PCMAX_H,f,c
Support Option 3/tentative agreement unless we find a way to clarify UE performance/behaiour.

	Ericsson
	Issue 3-1-1: Whether to remove ΔPpowerclass for PCMAX_H,f,c
OK with the tentative agreement from GTW: ΔPpowerclass shall not be removed for PCMAX_H,f,c.

	Huawei
	Not OK with tentative agreement, but we can come back at the next meeting.


 
Sub topic 3-2 
	Company
	Comments

	Meta
	Need further discussion on the reason to remove the delta power class

	Qualcomm
	Issue 3-2-1: This is a requirement in RAN1 specification, which RAN4 refers to in 38.101. The guard period cannot be removed as it would have adverse effects on UE side. Furthermore, this requirements as been discussed both in RAN1 and RAN4 earlier in other context than 8RX, and no changes were done so the requirement is very stable.

	Apple
	Issue 3-2-1
Option 1: Do not remove the guard period between two SRS resources

	Ericsson
	Issue 3-2-1: whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
Option 2: remove the guard period. 1T8R is the most critical scenario where eight SRS resources are spread in time with a guard period between each pair of consecutive SRS resources. That could lead to a “channel aging” problem where the estimated downlink CSI based on uplink sounding may not be sufficiently accurate, especially for a vehicle type of devices (where it is assumed that the channel varies rapidly) which is under the scope of this WI. The SRS transmission of up to xT8R with GP would also affect the efficiency in the UL for other UEs in the cell since these cannot transmit during these SRS transmissions.

	Mediatek 
	Issue 3-2-1
We share similar view as Qualcomm. We support Option 1. 


 
Sub topic 3-3 
	Company
	Comments

	Huawei
	Issue 3-3-1
We think 8Rx can be release independent from Rel-17 since 8Rx AS-SRS pattern has been defined in Rel-17 by RAN1.


	DOCOMO
	Issue 3-3-1: Option 1.
Although we agree that 8Rx SRS-AS was introduced from Rel-17, but the point is SRS-AS is an optional feature, so 8Rx without SRS-AS can be supported from previous release such as Rel-15.
So, possible agreement is 8Rx without SRS AS can be release independent from Rel-15, and 8Rx with SRS AS can be release independent from Rel-X depending SRS AS patterns (4R SRS AS is introduced in Rel-16, and 8R SRS AS is in Rel-17).


	Meta
	Issue 3-3-1
Based on Huawei comment on the AS-SRS Pattern in RAN1, we are fine tosupport from Rel-17. 

	ZTE
	Issue 3-3-1
Either from R16(option 2) or from R17 are fine to us.

	OPPO
	Issue 3-3-1: Which release 8Rx can be release independent from. 
Ok with from Rel-17 considering Rel-16 UEs are already on the market, and need to minimize the impact to legacy UE.

	MediaTek
	Issue 3-3-1
For moving forward, we are fine to support from Rel-17.   

	Nokia
	Issue 3-3-1: 
It depends on how we define 8Rx.
If 8Rx is just 8layer without any specific features like SRS AS pertinent to 8Rx, it can be from Rel15. Better to discuss how 8Rx here being discussed is defined if Rel15 is targeted at.

	Samsung
	Thanks for the further clarification from Docomo, but we wonder how to describe it in 38.307? Introduce two rows in table 5.4-1? One for 8Rx with SRS-AS and the other for without SRS-AS?
[image: ]
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	Qualcomm
	Issue 3-3-1
We are ok with either proposal 1 or 2. Please note that from RAN1 or RAN2 perspective, we are not constrained into e.g Rel-17 because 8RX can be implemented with e.g AS-SRS patterns specified in Rel-15 or Rel-16. 8RX does not have always need to have 8RX AS-SRS.

	AT&T
	Issue 3-3-1:
We prefer proposal 1. We could accept proposal 2.

	CHTTL
	support Docomo’s view.



Sub topic 3-4
	Company
	Comments

	Huawei
	Issue 3-4-1
Both three proposals can be agreeable. 

	ZTE
	Issue 3-4-1
Poposal 1.
Proposal 2 and 3 are for band combination and it is the similar way as 4Rx. However, in terms of the WID, it seems only single carrier is included and the requirements of single carrier are ongoing discussed. No example band combinations included in the WID. Therefore, it should discuss whether to include band combination for 8Rx discussion first. 

	OPPO
	Issue 3-4-1: Which RF requirements to specify for 8Rx 
Ok with proposal 1, 2, and 3.

	Qualcomm
	Issue 3-4-1: Let me clarify proposal 1. Intention is to Specify only 8RX UE RF requirement for 8RX, and no other RX requirements (which are in 38-101-1 Ch7 for 2RX/4RX). In practice this could be done in 38.101 Chapter 7.2:
“For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE is equipped with four Rx antenna ports, and additional requirements for eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports
For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four Rx antenna ports and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.”
Proposal 2 and 3 are in principle OK, however before agreeing we want to discuss Proposal 1.


	MediaTek
	Issue 3-4-1:
Regarding proposals 2 and 3, it is necessary to know/clarify the additional MSD requirements/scope and the number of RX operated during intra and inter CA scenarios. We think that proposal 2 and 3 are additional work and should be discussed/decided in following RAN-Plenary meeting.   

	Apple
	Issue 3-4-1:
With regard to proposals 2 and 3, we have one question for clarification, for a band supporting 8Rx in single band operation, is the band mandated to support 8Rx in a band combination?
Also the 8Rx objectives in the current WID do not include the feature under band combinations. Clarifications and/or WID revisions may be needed before Proposals 2 and 3 can be agreed.

	AT&T
	Issue 3-4-1:
Thanks, Qualcomm for the clarification on Proposal 1. We would prefer that a UE with eight Rx antenna ports is verified with eight Rx antenna ports. We think that this would follow similar guidelines as 4Rx. We have a suggested update to 38.101-1 clause 7.2 below based on your proposal which does not seem to add any additional test burden. 
“For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE is equipped with four Rx antenna ports, and additional requirements for eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports
For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four or eight Rx antenna ports (selected based on the maximum Rx antenna port supported by the UE) and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.”
We support Option 2 since this is the common understanding for CA testing.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2305604
(Huawei, HiSilicon)
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-1: Whether to remove ΔPpowerclass for PCMAX_H,f,c
Several companies have question on the reason of the proposal.
3 companies are OK with not removing.
1 company is OK with removing, and 1 company prefer to remove.
Although option 2 (do not remove) is a tentation agreement in 18 April GTW, there is a concern on the tentative agreement.
Tentative agreements:
Nothing
Candidate options:
Option 1: Remove
For a PC2 capable UE with the support of TxD, if it further indicates the support of 1TxR AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 
Option 2: Do not remove
Recommendations for 2nd round:
Since several companies have questions on the reason of this proposal and objection, moderator would like to check if the following understanding is aligned with the group.
· Background
· In current spec, ΔPPowerClass = 3dB applies to PCMAX_H,f,c for PC2 UE supporting TxD for 1TxR cases. 
· The reason of proposal: 
· If UE supports PC2 with 23+26dBm or 26+26dBm PA configuration, UE can transmit with full power PA for 1TxR. So, applying ΔPPowerClass to PCMAX_H,f,c is not necessary for such Ues.
· The reason of objection:
· If UE supports PC2 and indicates TxD capability, UE may do antenna virtualization and transmit 23+23dBm while it shouldn’t (no matter the PA configuration). To prevent this antenna virtualization and avoid 3dB uncertainty, applying  ΔPPowerClass to PCMAX_H,f,c is necessary.

	Sub-topic#3-2
	Issue 3-2-1: whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
3 companies prefer not removing. 1 company prefer removing.
Tentative agreements:
Nothing
Candidate options:
Option 1: Do not remove
Option 2: Remove
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#3-3
	Issue 3-3-1: Which release 8Rx can be release independent from. 
Companies view are different. There are several feedbacks:
· 8Rx SRS-AS is introduced from Rel-17.
· Some SRS-AS patterns are introduced from Rel-15 or Rel-16.
· Which release depends on how RAN4 define “8Rx feature”, i.e., with or without SRS-AS.
· How to describe it in TS 38.307 should be clarified. 
Tentative agreements:
Nothing
Candidate options:
Option 1: Rel-15
Option 2: Rel-16
Option 3: Rel-17
Option 4: Rel-18
Recommendations for 2nd round:
Based on 1st round discussion, moderator would like to check if the following recommended WF is agreeable:
· 8Rx without SRS-AS can be release independent from Rel-15.
· 8Rx with SRS-AS can be release independent from Rel-X.
· Further discuss “Rel-X” by clarifying which SRS-AS patterns were introduced from which release.
· Further discuss how to describe it in TS 38.307.


	Sub-topic#3-4
	Issue 3-4-1: Which RF requirements to specify for 8Rx 
For proposal 1, several companies wanted clarification. The proponent answered. One alternative was provided.
For proposal 2 and 3, while there is no clear objection, 2 companies think clarification or/and revision on WID may be needed. There are questions on whether 8Rx is mandatory for UE supporting 8Rx in a band within the band combination, and on additional MSD requirement.

 Tentative agreements:
Nothing
Candidate options:
Recommendations for 2nd round:
Further discuss in  2nd round in the WF.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator’s comment: Please put comments in WF for 2nd round discussion. After 2nd round discussion, moderator will move all comments from WF to the discussion summary for future reference.
<Discussion during 2nd round:>
Sub-topic 3-1 ΔPpowerclass for PCMAX_H,f,c
Issue 3-1-1: Whether to remove ΔPpowerclass for PCMAX_H,f,c
Moderator’s comments:
Several companies have question on the reason of the proposal.
3 companies are OK with not removing.
1 company is OK with removing, and 1 company prefer to remove.
Although option 2 (do not remove) is a tentation agreement in 18 April GTW, there is a concern on the tentative agreement.
Since several companies have questions on the reason of this proposal and objection, moderator would like to check if the following understanding is aligned with the group.

<Way forward/Agreement>: 
Further discuss whether to remove the ΔPPowerClass=3dB applied for PCMAX_H,f,c for a PC2 capable UE with the support of TxD, if it further indicates the support of 1TxR AS-SRS.
Reference for the future discussion:
· Background
· In current spec, ΔPPowerClass = 3dB applies to PCMAX_H,f,c for PC2 UE supporting TxD for 1TxR cases. 
· The reason of proposal: 
· If UE supports PC2 with 23+26dBm or 26+26dBm PA configuration, UE can transmit with full power PA for 1TxR. So, applying ΔPPowerClass to PCMAX_H,f,c is not necessary for such Ues.
· The reason of objection:
· If UE supports PC2 and indicates TxD capability, UE may do antenna virtualization and transmit 23+23dBm while it shouldn’t (no matter the PA configuration). To prevent this antenna virtualization and avoid 3dB uncertainty, applying  ΔPPowerClass to PCMAX_H,f,c is necessary.

	Company
	Comments

	OPPO
	Ok with WF to further discuss in next meeting.

	Xiaomi
	Ok to further study in the next meeting.

	Samsung
	Fine with recommend WF

	Ericsson
	ΔPPowerClass should not be removed and that should be the conclusion of this issue since that was a tentative agreement in GTW and no counterarguments have been provided during the first or the second round so far.



Sub-topic 3-2 Whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
Issue 3-2-1: whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
Moderator’s comments:
3 companies prefer not removing. 1 company prefer removing.

<Way forward/Agreement>: 
Open issue needs further discussion
-	Option 1: Do not remove
-	Option 2: Remove

	Company
	Comments

	Huawei
	Option 1.

	Nokia
	Option 2. Some improvement looks good. It looks strange to see the situation that companies try to enhance SRS antenna switching feature by e.g., reporting its values, but actually this kind of guard period can be one of the issues to decrease opportunities to utilize SRS antenna switching feature itself… 

	Ericsson
	Option 2

	Qualcomm
	Option 1. 

	MediaTek
	Option 1.



Sub-topic 3-3 Release independent
Issue 3-3-1: Which release 8Rx can be release independent from.
Moderator’s comments:
Companies view are different. There are several feedbacks:
· 8Rx SRS-AS is introduced from Rel-17.
· Some SRS-AS patterns are introduced from Rel-15 or Rel-16.
· Which release depends on how RAN4 define “8Rx feature”, i.e., with or without SRS-AS.
· How to describe it in TS 38.307 should be clarified. 
Based on 1st round discussion, moderator would like to check if the following recommended WF is agreeable:

<Way forward/Agreement>:
FFS the following approach can be agreeable in next meeting.
· 8Rx without SRS-AS can be release independent from Rel-15.
· 8Rx with SRS-AS can be release independent from Rel-X.
· Further discuss “Rel-X” by clarifying which SRS-AS patterns were introduced from which release.
· Further discuss how to describe it in TS 38.307.

#Moderator’s comments in v12: 
Multiple companies want to FFS, and thus moderator put FFS.


	Company
	Comments

	OPPO
	For the differentiation of 8Rx with/without SRS-AS, we may need more time to check with other group and UE implementation to avoid the impact to existing/legacy UE. Prefer to keep it for now and FFS in next meeting.

	Xiaomi
	Ok with the WF

	Huawei
	FFS is OK.

	Samsung
	Fine with OPPO’s suggestion

	ZTE
	Keep FFS is fine.

	Qualcomm
	Ok with WF

	MediaTek
	We support OPPO’s suggestion. 

	AT&T
	OK with moderator WF.



Sub-topic 3-4 Which RF requirements to specify for 8Rx
Moderator’s comments:
Moderator suggests discussing proposal 1 and 2/3 separately.

Issue 3-4-1: Other RF Rx single carrier requirements (Proposal 1).
Moderator’s comments:
For proposal 1, several companies wanted clarification. The proponent answered. One alternative was provided.
Further discuss with more clear description and alternative.

<Way forward/Agreement>
Further discuss the following options:
For UE equipped with 8Rx, the UE RF Rx requirements other than REFSENS are
· Option 1: Verified with 4Rx
· “For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE is equipped with four Rx antenna ports, and additional requirements for eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports
· For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four Rx antenna ports and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.”
· Option 2: Verified with 8Rx
· “For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE is equipped with four Rx antenna ports, and additional requirements for eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports
· For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four or eight Rx antenna ports (selected based on the maximum Rx antenna port supported by the UE) and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.”
· Option 3: 
· “For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four or eight Rx ports shall be verified in operating bands where the UE is equipped with four or eight Rx antenna ports (selected based on the maximum Rx antenna port supported by the UE), and additional requirements for eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports
· For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four or eight Rx antenna ports (selected based on the maximum Rx antenna port supported by the UE) and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.”
· Option 4: Others

#Moderator’s comments in v12: 
Moderator added option 3 provided by Samsung.

	Company
	Comments

	OPPO
	Keep these options open is this meeting is ok to us. More study is neede.

	Xiaomi
	FFS in the next meeting

	Huawei
	One question: neither the main bullet nor the sub-bullets mention what the additional requirement could be. Then what should be verified other than REFSENS for 8Rx?

	Samsung
	Our preference might be:
Option 3:
· Verified with 8Rx
· “For the single carrier REFSENS requirements in Clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four or eight Rx ports shall be verified in operating bands where the UE is equipped with four or eight Rx antenna ports (selected based on the maximum Rx antenna port supported by the UE), and additional requirements for eight Rx ports shall be verified in operating bands where the UE is equipped with eight Rx antenna ports
· For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four or eight Rx antenna ports (selected based on the maximum Rx antenna port supported by the UE) and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four or eight Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.”
But fine to further discuss it in next meeting.

	Nokia
	OK with the WF.

	ZTE
	(selected based on the maximum Rx antenna port supported by the UE) is unclear. OK to keep these two options in this meeting.

	Qualcomm
	Both options seem quite clear and stable for discussion in next meeting. We are ok to include Option3 by Samsung into WF. In our understanding, the difference to Option 2 is that 8RX UE REFSENS would be tested in 2RX and 8RX mode, while in option 2 it is tested in 2RX, 4RX, and 8RX mode.
We are fine to work further during the this meeting to clarify each option, if needed, so that they are 100% clear so that decision can be made in next meeting

	AT&T
	We are OK with the moderator WF. We are also OK with Samsung’s proposed Option 3 which we think should be added to the WF.



Issue 3-4-1: CA requirements.
Moderator’s comments:
For proposal 2 and 3, while there is no clear objection, 2 companies think clarification or/and revision on WID may be needed. There are questions on whether 8Rx is mandatory for UE supporting 8Rx in a band within the band combination, and on additional MSD requirement.

Reference for the discussion (Objective for 8Rx in WID RP-230753)
Core part:
[bookmark: OLE_LINK24][bookmark: OLE_LINK20]Enable 8Rx for CPE/FWA/vehicle/industrial devices [RAN4]
· Example bands:
· TDD bands: n41, n77/ n78, n79
· FDD bands: n7
· [bookmark: OLE_LINK25]Note 1: the total number of example band should be limited to 4. N77/n78 are considered as one band during the study.
· Note 2: other bands to be introduced in the release independent way later on from Rel-18
· Note 3: specifying requirements for TDD bands has first priority
· Specify the UE RF requirements to support 8Rx
· Study and specify the requirements to support SRS antenna switching for t1r8, t2r8, t4r8
· Discussion on t4r8 shall start after at least one PC for 4Tx is completed
· NOTE: Requirements are specified with phase approach. Objectives with 1st priority are considered first.

Performance part:
·   Enable 8Rx for CPE/FWA/vehicle/industrial devices
· Specify RLM test cases to support 8Rx
· Investigate if the existing 4Rx RLM test can be reused or the new test will be specified
· Specify UE demodulation performance and CSI requirements with up to 8 layers to support 8Rx
· Investigate and, if necessary, specify the requirements with up to 8 DL MIMO layers
· Specify the SDR requirements with 8 MIMO layers


<Way forward/Agreement>: 
For 8Rx UE RF CA requirement, encourage interested companies to bring contributions in RAN4#107 with the following aspects:
· Expected clarification/revision on the objective in WID if needed considering whether to consider band combinations in this WI.
· For a band supporting 8Rx in single band operation, whether the band is mandated to support 8Rx in a band combination.
· For whether example CA/DC band combinations (including EN-DC) is needed or not, check if proposal 2 is agreeable in next meeting:
· Proposal 2: 8Rx requirements should apply to the band implemented with 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC).
· For whether additional MSD is needed, check if proposal 3 is agreeable in next meeting:
· Proposal 3: Clarify the relationship between MSD and ΔRIB, 8R by adding the following sentence in section 7.3A.1.
· For operations with 8 Rx antenna ports, the MSD in the applicable bands shall be increased by the absolute value of ΔRIB,8R in Table 7.3.2-x when MSD > 0.

#Moderator’s comments in v12: 
Moderator slightly modified the description to address ZTE and Qualcomm comments. For EN-DC, the intention of moderator on “DC” is including EN-DC, but this aspect is clarified further.


	Company
	Comments

	OPPO
	OK with FFS in next meeting.

	Xiaomi
	Ok with the WF to further study in the next meeting

	Huawei
	OK to FFS.

	Samsung
	Fine with the recommended WF. Please note that the wording in proposal 3 is generally the same as for 4Rx operation which I remember consume a lot of efforts to discuss though now it appears just a simple description.

	Nokia
	OK with WF

	ZTE
	It seems whether to consider band combination should be discussed first considering the current objectives.
Technically speaking, the proposal 3 is fine since it uses the same approach with 4Rx. Note that the sentences for 4Rx ENDC and NR CA are different. Also, proposal 2 seems fine.
In addition, ENDC should also be taken into account.

	Qualcomm
	To clarify, are proposals 2 and 3 intended to be discussed in next meeting, OR is WF trying to agree those proposals already now? In case Proposals 2 and 3 are to be discussed in next meeting, we are OK with WF. But we don’t agree Proposals 2 and 3 without further analysis.



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-2306597
	WF on UE RF for 8Rx
	NTT DOCOMO, INC.
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305604
	
	draft CR for 38.101-1 removal of 3dB relaxation to PCMAX_H,f,c for PC2 capable UE with TxD 
	Huawei, HiSilicon
	Postponed
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2306597
	
	WF on UE RF for 8Rx
	NTT DOCOMO, INC.
	Agreeable 
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Table 5.4-1: Additional

requirements of other release independent features

Requirements to be

Further information

Release. fulfilled
- Feature independent | (see 38.307 of the REL
from when the feature was
introduced).
=RRM requirements |Rel-15 (NOTE 1), Table C.1-1 Rel-16 WI NR_HST introduced band independent
for high speed train RRM requirements: see Table C.1-1
scenario.
=UE demodulation Rel-15 (NOTE 1), Table C.2-1 Rel-16 WI NR_HST introduced band independent
requirements for UE demodulation requirements: see Table C.2-1
high speed train
scenario.
=RF requirements for |Rel-15. Table B.4.10-1, Table
| 4Rx UEs B.4.10-2
=[Transparent Tx [Rel-15] [Table B.4.11-1] [Rel-17 WI NR_RF_TxD introduced transparent Tx
diversity] diversity requirements: see Table B.4.11-1]

=NOTE 1: Rel-15 UEs supporting the high speed train are assumed to read the Rel-16 high speed train scenario
information, which is broadcast to all UEs.





image4.png
Table B.4.10-1: Common UE RF requirements for 4Rx for single band in FR1.

- Clause- Description.
"73 Reference sensitivity-

w74 Maximum input level.

=75 Adjacent Channel Selectivity-

76 Blocking characteristics

w77 Spurious response.

=78 Intermodulation characteristics-

=79 Spurious emissions.

The requirements and test cases listed in Table B.

Table B.4.10-2: Common UE RF requirements for 4Rx for CA in FR1.

Clause. Description.

Reference sensitivity for CA.

Maximum input level for CA-

‘Adjacent Channel Selectivity for CA.

Blocking characteristics for CA-

Spurious response for CA.

Intermodulation characteristics for CA.

Spurious emissions for CA-

10-2 are specified in REL-17 version of TS 38.101-1 [2].





