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Introduction
The Rel-17 WI of Further enhancements on MIMO for NR is complete in RAN#95-e as originally planned. However, some remaining issues can be discussed during the maintenance phase based on the latest agreement in RAN4#102-e. Following topics are remained for further discussion:
· Topic #1: Impact of MPE enhancements
· Topic #2:  SRS related impact
This email thread is aimed to derive RAN4’s common understandings of each topic during the 1st round. Based on the comment, revised LS, CR and a WF will be shared for the 2nd round discussion.
Topic #1: Impact of MPE enhancements
In RAN4#102-e, a WF was approved with following agreements about RAN4 impact due to the MPE enhancements.
	· [bookmark: _Hlk97242871]Agreement
· There is no change on the equation for Pumax boundaries
· The necessity of a new note can be discussed to clarify the P-MPR based on RAN1 feedback in Section 6.2.4 of 38.101-2 without changing of the equation in TEI
· There is no change on the equation for Pcmax boundaries, but add the note to clarify the Pcmax boundaries are specified based on per cell-based P-MPR based on RAN1 feedback.



Given the agreement that there is no change on the equation for Pumax boundaries, RAN4 is supposed to have further discussion whether to add new notes to clarify the current Pumax boundaries are specified based on per cell-based P-MPR. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207778
	Apple
	Proposal 1: Given the agreement that there is no change on the equation for Pumax boundaries. It is necessary to clarify that P-MPR used in RAN4 spec should be based on the P-MPR indicated in the existing field in the PHR MAC-CE. With this, no further clarification from RAN1 is needed.

	R4-2208601
	vivo
	Observation 1: Clarification of cell-specific P-MPR is the only likely revision for MPE in current stage.
Observation 2: RAN1 view on Pcmax,f,c is to be kept as in legacy, i.e. reported per cell. 
Proposal: Make a simplified note for P-MPR, to keep better consistency between possible multiple P-MPR values and single Pumax.

	R4-2208602
	vivo
	CR for clarification of P-MPR for Rel-17 eMIMO
Summary of change:
Add a clarification note that P-MPRf,c is a cell specfic parameter.

	R4-2208775
	ZTE Corporation
	Proposal 1: Based on RAN1’s LS reply approved in RAN1#108 meeting, not any requirement enhancement or additional relation clarification is needed between Pcmax and P-MPR.

	R4-2209378
	OPPO
	Draft CR on clarification of PMPR in FR2 (R16)
Summary of change:
1. Modification of Note 3 to explicitly writing down the Rel-16 MPE PMPR reporting capability tdd-MPE-P-MPR-Reporting-r16
2. Add Note 4 to clarify that current PMPRf,c in Pumax definition is per cell based.

	R4-2210002
	Apple AB
	Draft CR on P-MPR reporting and configured transmit power
Summary of change:
It is clarified in this CR that P-MPR used in Section 6.2.4 should be based on the P-MPR indicated in the existing field in the PHR MAC-CE.



Open issues summary
Sub-topic 1-1: Clarification of P-MPR
Sub-topic description: Based on the background above, multiple companies proposed concrete solution to clarify the P-MPR in the Pumax boundaries. On the other hand, one company still believes that such clarification between Pumax and P-MPR is not needed since there is no change on the P-MPR from Rel-16. Also, since there is another proposal that such clarification is not dependent on the Rel-17 FeMIMO WI, following two issues can be summarized for the 1st round discussion.
Open issues and candidate options before e-meeting:
Issue 1-1-1: Whether/How to clarify P-MPR in section 6.2.4 of 38.101-2
· [bookmark: OLE_LINK2]Proposals
· Option 1: Change the sentence of P-MPRf,c (R4-2210002)
· “P-MPRf,c is the power management maximum output power reduction and per cell based, .which is indicated in the PHR MAC-CE, if P-MPR is reported.”
· Option 2: Add NOTE 4 for P-MPRf,c (R4-2208602)
· “NOTE 4:	P-MPRf,c is a cell specfic parameter.”
· Option 3: Change existing NOTE 3, and add NOTE 4 for P-MPRf,c (R4-2209378)
· “NOTE 3:	MPE P-MPR Reporting capability tdd-MPE-P-MPR-Reporting-r16, as defined in TS 38.306 [14], is used an optional UE capability to report P-MPRf,c when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes.”
· [bookmark: OLE_LINK1]“NOTE 4:	P-MPRf,c used in determining PUMAX,f,c lower boundary is defined as cell specific.”
· Option 4: Additional relation clarification is NOT needed between Pcmax and P-MPR.
· Recommended WF
· Collect companies’ preference

Issue 1-1-2: Applicable release
· Proposals
· Option 1: From Rel-16 
· Option 2: From Rel-17
· Recommended WF
· Collect companies’ preference

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1:  Clarification of P-MPR
Issue 1-1-1: Whether/How to clarify P-MPR in section 6.2.4 of 38.101-2
Issue 1-1-2: Applicable release
	Company
	Comments

	Huawei
	Issue 1-1-1
From our understanding towards all proposals, we feel the intention is merely clarification but not correction. Thus Option 4 is our first preference. 
Besides, we think the clarification on “cell specific P-MPRf, c” is unsuitable because this parameter is calculated and applied by UE rather than RRC configured by gNB. Maybe it is more appropriate to have the following revision:
· Option 3-rev: Change existing NOTE 3, and add NOTE 4 for P-MPRf,c (R4-2209378)
· “NOTE 3:	MPE P-MPR Reporting capability tdd-MPE-P-MPR-Reporting-r16, as defined in TS 38.306 [14], is an optional UE capability to report P-MPRf,c when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes.”


	OPPO
	Issue 1-1-1: Whether/How to clarify P-MPR in section 6.2.4 of 38.101-2
Option 3. In R17 FeMIMO, there probably will introduced new PMPR signaling base on beam, thus should be distinguished with what was used in the Pcmax calculation. Thus the change of NOTE 3 to clarify the IE is necessary “MPE P-MPR Reporting capability tdd-MPE-P-MPR-Reporting-r16”.
And NOTE 4 is to clarify the PMPR used in the Pcmax calculation which is per cell seems common understanding.
Issue 1-1-2: Applicable release
Option 1, Rel-16. The release where PMPR reporting was introduced.

	Qualcomm
	Issue 1-1-1:
We support Option 4, do not make any changes. None of the proposals is agreeable. We agree with Huawei that some of wording proposed is misleading in that it implies this is a configured parameter but it is not. We believe it is clear enough what P-MPR is.
Issue 1-1-2:
Since no change is needed there is no applicable release.

	ZTE
	Issue 1-1-1:
Option 4 is our first view. We agree with Huawei that the description “cell-specific parameter” seems like RRC configuration by NW. 
If multiple companies believe the clarification is necessary, we can compromised to the following revision:
· “NOTE 4:	P-MPRf,c used in determining PUMAX,f,c lower boundary is defined as cell specific per cell based.”


	Samsung
	Issue 1-1-1: Whether/How to clarify P-MPR in section 6.2.4 of 38.101-2
We support Option 4 because the clarification is necessary only if the requirement has been changed or added. However, as Huawei mentioned, either option has no harm. ZTE’s revision is acceptable for us.
Issue 1-1-2: Applicable release
No need. But, it can be from Rel-16 if we add the NOTE.

	vivo
	Issue 1-1-1:
It seems that most companies is ok to have a preference of option 4, which is actually also acceptable for us. If we introduce more clarification and “cell specific” is regarded as misleading, we may further revise it, e.g. “NOTE 4:	P-MPRf,c is reported per cell”
Issue 1-1-2:
Option 1 if new note introduced.

	Apple
	Issue 1-1-1: Since per-beam based P-MPR has been introduced by RAN1. No clarification will create confusion if per-beam based P-MPR can apply to existing requirement and is not acceptable for us. We at least should clarify the referred PMPR in section 6.2.4 is per cell based.
Issue 1-1-2: since per-beam based PMPR is introduced from R17, such clarification is only needed from R17.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2210002
Cat F
	Company A

	
	Company B

	
	

	R4-2208602
Cat F
	Company A

	
	Company B

	
	

	R4-2209378
Cat F
	Company A

	
	Company B

	
	

	R4-2209379
Cat A
	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
	1st round summary:
It seems most companies are ok without additional clarification even as a note. On the other hand, some companies still believe that the clarification is necessary to avoid any confusion between per-cell and per-beam for existing requirements. A compromised solution by modifying the proposed note is also suggested. From moderator’s perspective, we can continue to check if a compromised wording can work to companies during the 2nd round to move forward. 
· Add clarification: OPPO, Apple
· No need: Huawei, Qualcomm, ZTE, Samsung
· With revision: Huawei, ZTE, Samsung

Tentative agreements:
None. 

Recommendations for 2nd round:
It is recommended to continue the discussion until the 2nd round. Revised options narrowed down will be provided aimed at making an agreement in this meeting based on the 1st round comments.



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  

	R4-2210002
Cat F
	Proposed CRs will be marked as “return to” until the agreement can be reached in the 2nd round. New Tdoc for the revision/merger will be requested at that time.

	R4-2208602
Cat F
	

	R4-2209378
Cat F
	

	R4-2209379
Cat A
	



Discussion on 2nd round 
Since multiple companies seem OK to add such clarification with correct wording for clearer understanding, moderator would suggest companies to check if the modified note is acceptable for the new NOTE 4.
Question 1-1: Is it agreeable to add the revised NOTE 4 as a compromise?
· Proposal: “NOTE 4:	P-MPRf,c is determined per cell based.”
· Option 1: Yes (Please provide an alternative if necessary)
· Option 2: No
· Recommended WF
· Option 1 (with revision of R4-2208602) as a compromise

	Company
	Comments

	Huawei
	Thanks Moderator for the coordination.
Seems late but we would like to clarify that our comments in 1st round is “OK with the spirit of modification of NOTE 3 in R4-2209378 but NO need for any changes to NOTE 4”.
Anyway we are also OK to not have any change to NOTE 3 since it seems not included anymore.
As for NOTE 4, we still prefer NO change, i.e. Option 2 here, as we can see it is also shared with most companies.  

	OPPO
	Ok with adding clarification of per cell based PMPR. Meanwhile for Note 3, it would be good to also make some clarification which PMPR capability is used in the reporting as below:
[image: ]

	apple
	We are OK with option 1.

	Qualcomm
	AS we already stated, this note is not needed so Option 2. The English is not correct so this is just creates confusion. what does “per cell based” mean?

	vivo
	We are ok with either option 1. If majority companies prefer, we can also accept option 2.

	ZTE
	Our first view is Option 2, i.e. not need additional clarification. To move forward, if majority prefer Option 1, we can compromise. 




Question 1-2: Is it agreeable to apply the revision to Rel-16?
· Proposal
· Option 1: Yes (as same as Rel-17)
· Option 2: No (focus on Rel-17 in this meeting)
· Recommended WF
· Option 2

	Company
	Comments

	OPPO
	Ok with Option 2 but prefer Option 1 since this is clarification changes have no NBC issue.

	Qualcomm
	Option 2. no changes needed even for Rel.17. Why would there be a need for a change in Rel.16?

	vivo
	Option 2.



Summary for 2nd round 
Moderator will add the 2nd round summary based on the final version of the WF
· NOTE 3 is revised to clarify which IE of MPE P-MPR reporting is used in Section 6.2.4 as follows
· “NOTE 3:	MPE P-MPR Reporting capability tdd-MPE-P-MPR-Reporting-r16, as defined in TS 38.306 [14], is used an optional UE capability to report P-MPRf,c when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes.” 
· This change is applicable to both Rel-16 and Rel-17 of 38.101-2

· New NOTE to clarify the P-MPRf,c in the PUMAXf,c boundaries is not necessary based on R1-2202765.

Topic #2: SRS related impact
In RAN4#102-e, a WF was approved with following agreements about SRS related issue, i.e., in-between SRS resource sets. 
	· Agreement
· UE is able to transmit other signals in-between SRS resource sets if the interval in-between SRS resource sets is larger than Y
· FFS on which symbols can be available for transmission



Although RAN4 has an agreement that UE is able to transmit other signals in-between SRS resource sets if the interval in-between SRS resource sets is larger than Y, it is still FSS on how to set the Y for the interval between two SRS resource sets. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207663
	Qualcomm Incorporated
	Proposal: Inform RAN1 about the discussion above and the agreement from WF

	R4-2207779
	Apple
	Proposal 1: gap Y specified within an SRS resource set in 38.214 should be reused for SRS switch between two SRS resource sets.
Proposal 2: When the interval in-between is more than Y 
· If the interval is more than Y but no more than 2Y, UE cannot transmit other signals in-between SRS resource sets
· If the interval is more than 2Y, UE can transmit other signals in-between SRS resource sets from Y after the last SRS in the front SRS resource set to Y before the first SRS in the following SRS resource set. 

	R4-2208381
	Nokia, Nokia Shanghai Bell
	Observation 1: The best position of GP and the number of it within a gap between two UL SRS resource sets may change on a case-by-case basis.
Observation 2: In some cases, it may be better to allow UE to switch antenna even outside the first and/or the last UL SRS resources in the two sets.
Observation 3: Symbol(s) for SRS antenna switching has had more impact on efficient resource utilization with more flexible UL SRS resource configurations in Rel-17
Proposal: RAN4 should send an LS to RAN1 to inform them of the fact that the best placement of symbol(s) for SRS antenna switching mat be different, e.g., the first symbol and/or the last symbol in a gap between two UL SRS resource sets and it may occur even immediately before the first UL SRS resource and/or immediately after the last UL SRS resources in the two sets.

	R4-2208383
	Nokia, Nokia Shanghai Bell
	[Draft] LS on GP positioning between two UL SRS resource sets
To RAN1 
ACTION: RAN4 respectfully asks RAN1 to take the above information into consideration in their work.

	R4-2209167
	Huawei, HiSilicon
	Observation 1: Judging from the RAN4 CR in R4-2103388, RAN1 concept “Guard period” was introduced for the case that the gap between two transmissions with antenna switching is not larger than Y symbols (defined in clause 6.2.1 of TS 38.214).
Observation 2: RAN4 specification has never limit the UE implementation flexibility for the placement of antenna switching since Rel-15. But such principle will be violated if RRC configuration scheme is introduced. 
Observation 3: From RAN4 perspective, 15µs transient period is enough for antenna switching. In Rel-15 there is no extra OFDM symbols reserved for 1T4R antenna switching SRS transmission on consecutive slots.
Proposal: From RAN4 perspective, for the > Y symbols gap scenario, all symbols within the gap are available for UL transmission.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Guard period between two SRS resource sets
Sub-topic description: Based on the background above, multiple companies proposed to clarify FSS point on which symbol can be used for the transmission based on the guard period position. Also, there is still different view on how to utilize Y from the RAN4 point of view. Following three issues can be summarized for the 1st round discussion.
Open issues and candidate options before e-meeting:
Issue 2-1-1: Applied period between two SRS resource sets
· Proposals
· Option 1: Reuse guard period specified in 38.214
· Option 2: Apply transient period of 15us only 
· Recommended WF
· Collect companies’ preference

Issue 2-1-2: Symbols available for the transmission (GP position)
· Proposals
· Option 1: All symbols within the gap for > Y 
· Option 2: All symbols within the gap for > 2Y considering another gap to switch to SRS 
[image: ]
· Option 3: Depend on ports of signals in the gap 
[image: ]
· Option 4: Clarification is needed in the spec with a certain rule / signalling method between sub-options below
· Option 4a: GP is placed immediately after SRS
· Option 4b: GP is placed immediately before SRS 
· Option 4c: GP is placed immediately before and after SRS
[image: ]
· Recommended WF
· Collect companies’ preference

Issue 2-1-3: GP for outside of SRS resource sets
· Proposals
· Allow UE to switch antenna even outside the first and/or the last UL SRS resources in the two sets
· Recommended WF
· Collect companies’ preference

Sub-topic 2-2: Potential LS to RAN1
Sub-topic description: Some companies proposed to send LS to inform RAN1 about RAN4 discussion status and agreement on this topic on top of the previous LS in RAN4#101-bis-e. A draft LS is also provided for this meeting. Based on that, following two issues can be summarized for the 1st round discussion.
Open issues and candidate options before e-meeting:
Issue 2-2-1: Whether to send LS to RAN1
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Collect companies’ preference

Issue 2-2-2: Comments on the draft LS
· Proposals
· Draft LS is provided in R4-2208383
· Recommended WF
· Collect companies’ preference. The LS can be modified based on the discussion and comment in this meeting.

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1: Guard period between two SRS resource sets 
Issue 2-1-1: Applied period between two SRS resource sets
Issue 2-1-2: Symbols available for the transmission (GP position)
Issue 2-1-3: GP for outside of SRS resource sets
	Company
	Comments

	XXXMeta
	We like to get clarification if we are talking about SRS antenna switching scenario where 1 symbol time is allowed as a gap (by TS 38.214), or an antenna switching from other sets where 15 uS is allowed (by TS 38.101-1). Depending on the usage set, different guard period or transient period will apply.

Issue 2-1-1: Applied period between two SRS resource sets
We need to have a common understanding which antenna switching scenario we are talking in this issue as we mentioned above.

Issue 2-1-2: Symbol available for the transmission (GP position)
Option 3 seems to be aligned with the existing RF spec. However, is should be clarified if SRS antenna switching (i.e., 1 symbol gap is allowed) or antenna switching from other sets (i.e., 15 uS transient is allowed).

	Qualcomm
	Issue 2-1-1: We would prefer option 1 and then we need to inform RAN1 that we expect them to spec this. 
Issue 2-1-2: The gap is needed for UE to switch the port of the transmission. SRS to SRS is covered by Figure 6.3.3.6-5 and SRS to “other signals” on same port in Figure 6.3.3.7-1 and to different ports in Figure 6.3.3.7-2. Option 4c would be the safes way to go so UE is always allowed to switch optimally. Also 4a can work since then UE has time to settle the TX. But it depends on the PUSCH/PUCCH antenna port in between.  
Issue 2-1-3: GP can be outside SRS set as long as there is a gap an no other granted symbol overlaps with it. 

	Nokia
	Issue 2-1-1
Others: 
We should not mix an issue on where antenna switching occurs and an issue on if GP should not be used but rather transient period used.
We don’t have a problem in going with option 1 while this is not the point of this discussion since if GP is not needed to be used, logically, that must be applied to gap  in-between SRS resources within an SRS resource set as well since required time physically to complete the switching must be the same regardless of where the switching happens, i.e., in between SRS resources within one SRS resource set or in between the last SRS resource in the first SRS resource set and the first SRS resource in the next SRS resource set.
Clearly, regardless of whichever is used, transient of period of 15 us or GP, a symbol(s) with higher SCS will be impacted by SRS AS so that where the antenna switching occurs shall be clarified in any case. Then, if transient period or GP must be used or not within a gap between two SRS resource sets is out of scope of this discussion, though we don’t have a problem to discuss this as something generic issue.
Issue 2-1-2
Option 3 and 4. Option 3 and 4 are almost the same. We are ok to leave RAN1 to decide the position is defined in the specs or explicitly signalled or not. But at least we need to share our understanding that the position of guard period or transient period is impacted antenna ports across UL SRS and signals other than SRS within two SRS resource sets.
Issue 2-1-3
At least we didn’t propose to allow switching antenna outside the first and/or the last UL SRS resources in the two sets. We just proposed that if this gives benefits both UE and network, this information should be shared with RAN1.

	Huawei
	From our understanding, the time mask in TS 38.101-1 clause 6.3.3.7 is already covered the > Y gap between inter-set SRS transmission case as below:
Same Ant.:
[image: ]
Different Ant.:
[image: ]
At least we don’t see the need for any further clarification because:
1. From UE perspective, Tp is enough for antenna switching; 
2. From NW perspective, it can freely determine how many symbols to be scheduled for PUXCH transmission within the gap. Besides, if it determines to schedule all the symbols within the gap, then Tp is located on the PUXCH. 
Thus, introduce GP on top of Tp is unnecessary for UE and will limit the scheduling flexibility for gNB.
Issue 2-1-1: Option 2.
Issue 2-1-2: Option 1. 
No need to have Issue 2-1-3.

	OPPO
	Issue 2-1-1
It seems the guard period between two consecutive SRS resource sets has been agreed in RAN1 according to the referred RAN1 paper in R4-2207779. Not sure what we can do for Option 1, defining new time mask in RAN4 for it? If it is then new time mask for two SRS resource sets can be specified in RAN4 similar as below figure.
[image: ]
Issue 2-1-2
Option 3, and regarding Option 4 the position of SRS and guard symbols are configured by NW, do we need to restrict the NW configuration of SRS and guard position in RAN4?

	Apple
	Issue 2-1-1: Option 1. it is important to ensure the consistency between RAN1 and RAN4 spec. Otherwise, it can introduce ambiguity for implementation. Also, RAN1’s decision should have already taken transient period specified in RAN4 into consideration. Also, we don’t see the necessity to send LS to RAN1 since there is nothing wrong with RAN1 spec.
Issue 2-1-2: there is no fundamental difference between option 2, 3 and 4c. We are OK with either way.
Issue 2-1-3: based on RAN1 spec, it is obvious that UE is allowed to switch antenna during the gap which is outside of SRS resource.

	Ericsson
	Issue 2-1-1: we prefer Option 2 whenever possible, Y = 1 means one symbol guard and has implication on the scheduling possibilities in the UL. Example: the Y = 1 guard for 15k (sic) and 30k implies that SRS cannot be used in the special subframe in many TDD configurations. Adopting a guard symbol for FeMIMO will likewise limit the scheduling possibilities and also impact estimation in the UL in several cases (issues like channel aging). The impact of the transient in between SRS resources also depend on the SRS use, may be less sensitive for antenna switching. It is recognized that SRS-PUSCH transitions may need a guard period for large power changes, but the network can configure a guard when needed – this instead of using a mandatory guard Y under all circumstances.


 
Sub topic 2-2: Potential LS to RAN1 
Issue 2-2-1: Whether to send LS to RAN1
Issue 2-2-2: Comments on the draft LS
	Company
	Comments

	QualcommXXX
	Issue 2-2-1: LS should be sent to RAN1 about Ran4 agreements and also say ran4 requests ran1 to specify the gap. 
Issue 2-2-2: LS text contents is ok for us. The text could be clarified with a picture or something. It is very condensed. 

	Nokia
	Issue 2-2-1: Option 1


	Huawei
	Suggest to come back at determining whether it is necessary to send the LS or not before we have clear outcome for the previous issue.

	OPPO
	Issue 2-2-2
For clarification, in the LS it mentioned that the best position of guard symbol might be different for different UE. Then what RAN4 expect RAN1 to do for this guard symbol position? Besides, the SRS and guard symbol are configured by NW, and RAN1 doesn’t define how NW scheduling. Not sure of the intention of LS.

	Samsung
	Issue 2-2-1: 
Support Option 1. As Qualcomm mentioned, we also believe the LS can be sent in this meeting in order to update RAN4 situation for RAN1 since both groups are still having the discussion on the topic anyway. 

	Apple
	Once RAN4 reaches the consensus, it is OK for us to inform RAN1 the decision. However, we don’t think it is necessary to ask RAN1 to change the existing spec including the gap length.

	Ericsson
	Issue 2-2-1: we propose to consider the system impact of mandatory guard symbols Y before sending a reply to RAN1.
(In our view the guard Y for SRS resources used for AS should be removed from Rel—17, which would be most beneficial and many TDD deployment. The gNB can insert guards whenever needed if the SRS performance is degraded.)


 
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
	1st round summary:
RAN4 still has a difficulty to make a common understanding of the issue such as whether to consider the GP between a SRS and signal in the gap larger than Y between two SRS resource sets, and this situation leads another issue on GP position to a deadlock. From moderator’s perspective, since RAN1 is also having the discussion on the location in parallel, it would be better if RAN4 can have a consensus to avoid any potential ambiguity between two specs as soon as possible. 

Tentative agreements:
None

Recommendations for 2nd round:
It is recommended to continue the discussion to derive the common understanding as much as possible. Revised questions and options will be provided based on the 1st round comment for the 2nd round discussion. 
Companies are encouraged to provide clear views on the remaining issues including what RAN4 needs to do regarding the issue.

	Sub-topic#2
	1st round summary:
It seems that the preference is divided into halves. Companies supporting to send the LS emphasize that RAN4 needs to share our status or analysis to RAN1 for their consideration or action as soon as possible. Companies who prefer to keep the LS are mostly saying that we should wait until RAN4 has a clear view or consensus. 
· Yes (Option 1): Qualcomm, Nokia, Samsung
· No (Option 2): Huawei, OPPO, Apple, Ericsson
However, as most companies mentioned, we need to clarify the intention of the LS first. If it aims at encouraging RAN1 to specify in their spec, such consensus would be first in RAN4. On the other hand, if the LS is to share what RAN4 has discussed and agreed to be aligned with RAN1, we can simply send the LS based on the draft LS. We need to clarify the intention for either way during the 2nd round. 

Tentative agreements:
None

Recommendations for 2nd round:
It is recommended to focus on Sub-topic 1-1 in the 2nd round while keeping the LS discussion open. Based on the progress, we can further determine whether to send it or not in this meeting. Revised questions and options will be provided for the 2nd round discussion.



Discussion on 2nd round 
RAN1 is still discussing the scheduling restriction of case where the interval between SRS resource sets is larger than Y based on following alternatives.
	FL proposal 2-1.A:
Down-select one of the Alts to handle the case when the interval between SRS resource sets is larger than Y:
- Alt 1: UL/DL signals are allowed to be transmitted in the interval between SRS resource sets for antenna switching, i.e., no scheduling restriction.
- Alt 2: Y consecutive symbols in the interval is reserved for scheduling restriction.
Ÿ Alt 2-1: the position of guard period for scheduling restriction is the last Y symbols of the interval.
Ÿ Alt 2-2: the position of guard period for scheduling restriction is the first Y symbols of the interval.
Ÿ Alt 2-3: the position of guard period for scheduling restriction is configured by signaling.

FL proposal 2-1.B:
Down-select one of the Alts to handle the case when the interval between SRS resource sets is larger than 2Y:
- Alt 1: UL/DL signals are allowed to be transmitted in the interval between SRS resource sets for antenna switching, i.e., no scheduling restriction.
- Alt 2: the first Y symbols and the last Y symbols in the interval is reserved for scheduling restriction.



Since both WG share the same topic, it would be better if RAN4 can have a consensus to avoid any potential ambiguity /conflict between two groups if possible. 

Question 2-1: Which symbols can be available for transmission in the gap between SRS resource sets?
· Proposal: 
· Option 1: Any signals in the interval without the restriction
· Option 2: GP should exist in the interval with a certain rule based on the port change
· Option 3: Leave it up to RAN1. RAN4 can consider it after the decision
· Recommended WF
· Option 3 (if no consensus)

	Company
	Comments

	Nokia
	None of the listed Options.
Alternative: A symbol position where antenna switching occurs between two SRS resource sets can be different according to antenna port transition before and/or after UL SRS resource(s)
Our view is that if a required switching time is considered and specified as GP or not depends on RAN1 decision. What we are proposing is regardless of whichever the result is, we should clarify where the switching happens. If the required switching time is NOT considered as GP in RAN1, still it is beneficial for network to know where the switching occurs since symbol(s) for larger SCS will be impacted by the switching time and if the resource is allocated over the symbol(s), all the resources including those for other bands sharing the same antenna during CA will be in vain. That is an unfortunate situation between UEs and networks.
TO: OPPO
At least in our understanding, there is no way for network to directly configure a UE with GP as far as I checked TS38.331(I may be wrong, though). Hence, only what network can do is not allocating any resources to symbol(s) where antenna switching is expected to occur. While currently, we don’t know exactly where switching occurs. Then, network cannot do anything, and the symbols(s) will die if the switching occur specifically higher SCS.
If the network can know where the switching occurs, then, the network can allocate the resource to other users. So, our intention is asking RAN1 for the introducing of GP or not (that is discussed in RAN1), but rather a more implementation aspect that a symbol position where antenna switching occurs can be different according to the antenna ports condition before and/or after UL SRS resource in gap between two SRS resource sets. 
TO: Ericsson
We agree with a view shared by Ericsson that we would not need to specify a symbol for switching period for small SCS as GP which means schedule restriction. The discussion is, however, not directly related to this discussion. We support discussing this with consideration of impact on system in the future meetings while this should not block the discussion on this main topic.
TO: Huawei
Yes, we agree with your view that network has freedom of scheduling resources. In our understanding, as far as GP is not defined, it’s up to network’s choice and we have no problem not to use “GP” in the LS. What we would like to clarify is where switching occurs. As mentioned many times, even if network has a choice to allocating resource on a symbol where switching occurs, there may some impacts due to the switching specifically for smaller SCS. Hence, the network may want to avoid allocating resources in such a case. In order to do that, network needs to know exactly where the switching to occur. If the required switching time is defined as GP or not will be discussed in RAN1. 

	Qualcomm
	Option 2 or Option 3

	Huawei
	Echo Nokia: 
Thanks, we do share with you the GP is not needed from RAN4 perspective. Actually we think RAN4 can only determine whether Tp is enough or not (which is already defined by time mask in 38.101-1), the necessity to introduce GP on top of that, i.e. scheduling restriction, is up to RAN1. Since you mention the so called impacts, we would like to further understand why gNB needs to know from UE where the switching occur?
First, the RAN4 spec is clearly written that during Tp no RAN4 requirements need to be guaranteed, but it doesn’t mean that the overlapping resources could not be decoded at all. Even if gNB finds out the UL performance is degraded, existing AMC algorithm can be used here just like what gNB will do for each scheduling decision to overcome the variable channel condition.
Second, whether switching occur depends on the actual antenna port it will use for the preceding and current transmission and it is up to UE implementation. 
· If UE needs to report all implementation details in order to allow gNB totally avoid the so called loss, we afraid that it is the last thing that UE vendors want.
· For Option 2, if some rules will be introduced which means that UE has to conduct antenna switch following a specific rule, e.g. switch exists before and/or after each PUXCH, it must be a limitation to the UE implementation.
Thus we support Option 1 (or Option 3).

	OPPO
	Regarding which symbol will be used to switch from SRS to PUSCH is RAN1 scope issue, this probably can be discussed in RAN1 directly and RAN4 can wait for RAN1 outcome since they are discussing this. Option 3 is slightly preferred.

	Apple
	Option 1 may be contradict to RAN1 spec. We are OK to leave it to RAN1 decision as in option 3

	Nokia
	A kind of Option 2. We don’t need to mention GP should exit, but a suitable position(s) of symbol(s) for antenna switching in the interval can be different according to the port.
For Option 1, there is no meaning to discuss this option that much. There is no scheduling restriction but if GP is defined, the performance over GP is not guaranteed or UE just does not need to follow the network instruction. With the consideration of this situation, the network may not schedule any resource to GP. Hence, regardless of GP is defined or not, without knowing where switching happens, indirectly this restricts network scheduling, though network can schedule resources but some or all of them may be in vain.
For option 3, we don’t think the option 3 is a good way. Of course, the final decision on something impacting on RAN1 specifications must be made by RAN1 while RAN4 needs to share actual implementation restrictions which should be taken into account in RAN1 spec with RAN1. 




Question 2-2: Is it agreeable to send the LS to RAN1 (R4-2208383) in this meeting?
· Proposal
· Option 1: Yes 
· Option 2: No
· Recommended WF
· Depend on Question 2-1

	Company
	Comments

	Nokia
	Option 1, though of course, it depends on Question 2-1…

	Qualcomm
	Option1, but wording is the key

	OPPO
	No strong view, but we need to understand better on the content and intention since there is no LS from RAN1 asking this.

	apple
	Depending on the agreement for question 2-1. We are OK with LS if necessary. However, it is more important what to be included in the LS and make sure RAN4’s agreement does not contradict to RAN1’s spec.



Summary for 2nd round 
Moderator will add the 2nd round summary based on the final version of the WF
· UE is able to transmit other signals on any symbols in-between SRS resource sets if the interval in-between SRS resource sets is larger than Y
· The performance degradation can be expected on the first or last or both OFDM symbols of the interval according to the relation, e.g., between a port(s) for other signal(s) and ports for SRS resources right before/after the interval. 

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

	R4-2210552
	WF on FeMIMO maintenance
	Samsung
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207663
	
	Transmissions on a gap between SRSs
	Qualcomm Incorporated
	Noted
	

	R4-2207778
	
	On per-beam based PMPR
	Apple
	Noted
	

	R4-2207779
	
	On SRS switching in FeMIMO
	Apple
	Noted
	

	R4-2208381
	
	GP position handling in gap between two UL SRS resource sets
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208383
	
	[Draft] LS on GP positioning between two UL SRS resource sets
	Nokia, Nokia Shanghai Bell
	Return to
	

	R4-2208601
	
	Discussion on clarification of P-MPR for Rel-17 eMIMO
	vivo
	Noted
	

	R4-2208602
	
	CR for clarification of P-MPR for Rel-17 eMIMO
	vivo
	Return to
	

	R4-2208775
	
	Discussion on Impact of MPE enhancements
	ZTE Corporation
	Noted
	

	R4-2209167
	
	Remaining issues for SRS
	Huawei, HiSilicon
	Noted
	

	R4-2210002
	
	Draft CR on P-MPR reporting and configured transmit power 
	Apple AB
	Return to
	

	R4-2209378
	
	Draft CR on clarification of PMPR in FR2 (R16)
	OPPO
	Return to
	

	R4-2209379
	
	Draft CR on clarification of PMPR in FR2 (R17 CAT-A)
	OPPO
	Return to
	




2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208383
	R4-2211174
	[Draft] LS on GP positioning between two UL SRS resource sets
	Nokia, Nokia Shanghai Bell
	Withdrawn
	

	R4-2208602
	
	CR for clarification of P-MPR for Rel-17 eMIMO
	vivo
	Not pursued
	

	R4-2210002
	
	Draft CR on P-MPR reporting and configured transmit power 
	Apple AB
	Not pursued
	

	R4-2209378
	R4-2211192
	Draft CR on clarification of PMPR in FR2 (R16)
	OPPO
	Agreeable
	

	R4-2209379
	
	Draft CR on clarification of PMPR in FR2 (R17 CAT-A)
	OPPO
	Agreeable
	

	R4-2210552
	
	WF on FeMIMO maintenance
	Samsung
	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
Annex 
Contact information
	Company
	Name
	Email address

	Meta
	Jiwoo Kim
	jiwook@fb.com

	Nokia(HU)
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	OPPO
	Jinqiang
	xingjinqiang@oppo.com

	Samsung
	Taekhoon Kim
	kuhn.kim@samsung.com

	apple
	Yang Tang
	yang.tang@apple.com

	vivo
	Sanjun Feng
	fengsanjun@vivo.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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" NOTE 3: M.PE P -MPR Repornng capability tdd-MPE-P-MPR-Reporting-r16, as defined in TS 38.306 [14], is used
to report P-MPR; when the reporting conditions configured by gNB are met.
This UE capability is applicable to all FR2 power classes. <
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Figure 6.3.3.6-5: FR1 Time mask for 15 kHz and 30 kHz SCS for the case when consecutive SRS
switching usage is between antenna switching & other sets




