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· Introduction
As per the initial round discussion in [15], issue#1, 2, 3 and 6 were agreed to be discussed in RAN1#110 meeting. Further, offline proposals of issue#1 and issue#3 have been approved for endorsement by companies in Tuesday’s online session.
Moderator summary on Rel-17 FeMIMO maintenance for SRS in Round 1 is given below, which focus on the follows:
1. Final check on the CR of issue#1
1. Further check on the CR of issue#2
1. Final check on the CR of issue#3
1. Further discussion of issue#6
Notably, company’s comments in this round are highly expected before Wednesday 18:00 (local time in France).

· Maintenance Issues 
1. Issue#1: TS 38.214, CR on Rel-17 aperiodic SRS configuration for 1T4R (R1-2205764, Huawei/HiSilicon)
	Company
	Comment (if any)

	Mod
	Given that the following agreement was reached in RAN1#108-e meeting, this CR aims to capture the case of one SRS resource set configured to 'aperiodic' for 1T4R in TS 38.214, which corresponds to the UE supports FG 23-8-10 that “1 aperiodic SRS resource set for 1T4R”.
	Agreement
FL Proposal 3-1: Support N = 1 for aperiodic SRS configuration for 1T4R
1. This new configuration is UE optional.


Mod’s initial assessment: This issue is essential correction and shall be discussed in RAN1#110 meeting.

	Samsung
	Support to discuss.

	Apple
	We are fine to discuss it

	LGE
	OK to discuss.

	OPPO
	Fine to discuss.

	Lenovo
	Fine to discuss.

	DOCOMO
	We are fine to discuss it. 

	ZTE
	Fine to discuss

	Huawei, HiSilicon
	Support to discuss.

	Nokia/NSB
	We are fine to discuss it.

	Intel
	Support to discuss

	QC
	Fine to discuss.

	vivo
	OK to discuss

	CATT
	OK to discuss.

	Mod
	All companies are ok to discuss this in RAN1#110 meeting. The draft CR in R1-2205764 can be used for the endorsement.
Offline proposal
Draft CR provided in R1-2205764 on Rel-17 aperiodic SRS configuration for 1T4R is endorsed.
1. Final CR is submitted in R1-220xxxx. 

	Mod (round 1)
	Please final check draft CR in here for approval and let me know if you would like to co-source the CR.

	LGE
	Support.

	Mod (round 1)
	Agreement
The text proposal provided in R1-2205764 on Rel-17 aperiodic SRS configuration for 1T4R is endorsed.
Final CR is submitted in R1-2207907.



1. Issue#2: TS 38.214, CR on available slot offset ‘t’ without configuration and the transmission timeline of aperiodic SRS (R1-2206136, ZTE)
	Company
	Comment (if any)

	Mod
	A total of three issues have been involved in this CR.
First, with regard to available slot offset ‘t’ for the SRS resource set without configured ‘t’ when at least another SRS resource set is configured with ‘t’, the current description in TS 38.214 deviates from the yellow highlighted parts in the following agreement which was reached in RAN1#106b-e meeting.
	Agreement
Bit width of SOI depends on the maximum number of “t” values configured for any of the aperiodic SRS resource sets (FFS: across all CCs or across a CC/BWP)
1. The SOI field is 0 bit if the maximum number of ‘t’ values is one
1. If at least one resource set has “t” configured
9. For the resource sets with “t” value configured, each of them is configured with K values of “t”, where 1<=K<=4
9. t=0 applies for the resource set(s) without “t” configured in RRC
1. If none of the resource sets is configured with “t” values, follow Rel-15 approach to determine slot offset.


Second, the condition that “the UE receives the DCI triggering aperiodic SRS in slot n and none of the resource sets is configured with parameter availableSlotOffset across all configured BWPs in a component carrier, and if the UE is NOT configured with ca-SlotOffset for at least one of the triggered and triggering cell” cannot be captured accurately due to the ambiguity of the current wording “otherwise” in TS 38.214.
Third, some editorial revisions are pointed out.
Mod’s initial assessment: This issue is essential correction and shall be discussed in RAN1#110 meeting.

	Samsung
	Support to discuss.

	Apple
	We are fine to discuss 

	LGE
	OK to discuss.

	OPPO
	Fine to discuss.

	Lenovo
	Fine to discuss.

	DOCOMO
	We are fine to discuss

	ZTE
	Fine to discuss

	Huawei, HiSilicon
	Fine to discuss.

	Nokia/NSB
	We are fine to discuss it.

	Intel
	Fine to discuss.

	QC
	Fine to discuss

	vivo
	Some of the editorial corrections are fine to make the spec more clear.
However, on the revision of applying “t=0” to resource sets without t configured, we think it doesn’t change what in the spec fundamentally. The spec reads the same with or without such revision. 

	CATT
	OK to discuss.

	Mod
	Almost all companies are ok to discuss this in RAN1#110 meeting. The draft CR in R1-22061365764 can be used for the endorsement.
Offline proposal
Draft CR provided in R1-22061365764 on Rel-17 aperiodic SRS configuration for 1T4R is endorsed.
1. Final CR is submitted in R1-220xxxx. 

	Mod (round 1)
	Please further check the draft CR in here for approval and let me know if you would like to co-source the CR.

	Intel
	Issue #2 is not on aperiodic SRS configuration for 1T4R.
Suggest the following modification on the proposal.
Offline proposal
Draft CR provided in R1-22061365764 on Rel-17 aperiodic SRS configuration for 1T4R is endorsed.

	Mod (round 1)
	@Intel, thanks for this editorial correction on this proposal.
[bookmark: _GoBack]Offline proposal
Draft CR provided in R1-2206136 on SRS enhancement in TS 38.214 is endorsed.
Final CR is submitted in R1-2207908.



1. Issue#3: TS 38.214, CR on the indicated available slot offset ‘t’ (R1-2206261, OPPO)
	Company
	Comment (if any)

	Mod
	This CR mainly aims to further clarify the case of the available slot ‘t’ indicated by DCI when multiple values of available slot offset configured by RRC for the SRS resource set(s). However, this has already been captured by the current TS 38.214 and then there is no ambiguous.
Besides, some editorial revisions are pointed out.
Mod’s initial assessment: The issue of the indicated available slot offset ‘t’ is not critical, which may be a good clarification but not needed. Other editorial revisions need to be adopted.

	Samsung
	Support to discuss.

	Apple
	Agree with Mod

	LGE
	Agree with Mod.

	OPPO
	Fine to discuss to make it clearer.

	Lenovo
	Agree with Mod.

	DOCOMO
	Agree with Mod. 

	ZTE
	Agree with Mod.

	Huawei, HiSilicon
	Agree with Mod.

	Nokia/NSB
	Share the same view with Mod.

	Intel
	Agree with Mod.

	QC
	Fine to discuss. In the last meeting, one company had different understanding on whether all SRS sets are configured with same list size or not. 

	vivo
	OK to discuss the editorial corrections.

	CATT
	OK to discuss.

	Mod
	Regarding the clarification for the case of the available slot ‘t’ indicated by DCI when multiple values of available slot offset configured by RRC for the SRS resource set(s), majority agree this is further clarification but not needed. Besides, majority can be ok to the editorial corrections, i.e. change “availableSlotOffset” to “availableSlotOffsetList” and change “SlotOffset” to “slotOffset”. The draft CR in R1-2205764 can be used for the endorsement of the editorial corrections.
Offline proposal
Draft CR provided in R1-2206261 on the indicated available slot offset ‘t’ is endorsed for the editorial corrections, i.e. change “availableSlotOffset” to “availableSlotOffsetList” and change “SlotOffset” to “slotOffset”.
1. Final CR is submitted in R1-220xxxx. 

	Mod (round 1)
	Please final check the draft CR in here for approval and let me know if you would like to co-source the CR.

	LGE
	Support.

	Mod (round 1)
	For alignment TS38.214 CR:
Text proposal provided in R1-2206261 on the indicated available slot offset ‘t’ is endorsed for the editorial corrections, i.e. change “availableSlotOffset” to “availableSlotOffsetList” and change “SlotOffset” to “slotOffset”.
Final CR is submitted in R1-2207909.



1. Issue#6: TS 38.214, CR on inter-set GP for antenna switching when the interval between two SRS resource sets is larger than Y symbols (R1-2206788, Samsung; R1-2206865, LGE; R1-2207379, DOCOMO; R1-2207532, Huawei/HiSilicon; R1-2207542, Nokia; R1-2207543, Nokia)
	Company
	Comment (if any)

	Mod
	This issue is to clarify that whether/how to utilize inter-set GP to handle the case when the interval between SRS resources is larger than Y.
Mod’s initial assessment: This issue has been discussed so many times in the past but with no consensus among companies unfortunately. Considering this issue is valid and essential to some companies, it may be acceptable to discuss this issue one more time (possibly the last time) in RAN1#110 meeting. If there is still no progress in this meeting, the only way is to up to implementation and then no more discussion in the future.
BTW, the spec wording in both R1-2207542 and R1-2207543 cannot be found in TS 38.214 V17.2.0. Please @Nokia provide further clarification on this, if any.

	Samsung
	Support to discuss and finalize in this meeting hopefully.

	Apple
	We do not need to discuss it in RAN1, since it anyhow will be handled in RAN4 and they have more accurate interruption time between SRS antenna switching. It is not in RAN1 domain.  

	LGE
	Support to discuss. RAN4 already sent an LS(R1-2205716(R4-2211226)) to RAN1 in this meeting as below.

RAN4 has further discussed the Question 2 captured in R4-2202413 and concludes a following:
1. [bookmark: _Hlk103905902]UE is able to transmit other signals in-between SRS resource sets if the interval in-between SRS resource sets is larger than Y
15. The performance degradation might happen on the first Y or last Y or both first Y and last Y OFDM symbols of the interval if transmit other signals on these symbols according to the relation, e.g., between a port(s) for other signal(s) within interval and ports for SRS resources right before/after the interval. 

	OPPO
	There can be two way to go for this issue, one is to specify scheduling restriction of UL other signal in RAN1 according to the LS from RAN4, the other is up to gNB to avoid the performance degradation mentioned in the LS.  We think the latter way, e.g. up to gNB scheduling implementation, is sufficient. 

	Lenovo
	Fine to discuss it with RAN4 LS.

	DOCOMO
	We believe the discussion is necessary. 

	ZTE
	Support to discuss based on the LS from the RAN4. The location of the Y OFDM symbols depends on the relationship between a port(s) for other signal(s) within interval and ports for SRS resources right before/after the interval.

	Huawei, HiSilicon
	Support to discuss it. We think the conclusion in RAN4 LS should be captured in the spec.

	Nokia/NSB
	We support to discuss this issue further. 
@Mod, thanks for you careful reading and pointing out these from R1-2207542 and R1-2207543. Indeed, such texts do not exist in the current specification and we should have added the both text paragraphs with track changes (i.e. as new  text proposals for the specification). 

	Intel
	Fine to discuss.
Just one question for clarification. If the spec doesn’t capture anything for the case of “larger than Y symbols”, what would be the gNB and UE behavior in such case?

	QC
	No need to discuss in RAN1 at this moment. We should wait till RAN4 concludes on the details.

	vivo
	Open to discuss, but we don’t think it is absolutely needed to conclude this issue. At least the case of interval = Y already works. The spec is not broken.

	CATT
	Fine to discuss.

	Mod
	Majority tend to discuss this by taking RAN4 LS (R1-2205716(R4-2211226)) into consideration. According to RAN4 LS, the first Y or last Y or both first Y and last Y OFDM symbols of the interval may could be used as the guard period. Consequently, three options are listed in the following proposal for further down-selection at first in case of the interval between two SRS resource sets is larger than Y symbols. For clarification, final CR may will be submitted if the agreement could be reached.
Offline proposal
Strive to down-select one of the alternatives in RAN1#110 to handle the case when the interval between SRS resource sets is larger than Y:
15. Alt 1: the first Y symbols in the interval are reserved for scheduling restriction.
15. Alt 2: the last Y symbols in the interval are reserved for scheduling restriction.
15. Alt 3: both the first Y symbols and the last Y symbols in the interval are reserved for scheduling restriction.

	Mod (round 1)
	Please company further comment on the following proposal.
Offline proposal
Strive to down-select one of the alternatives in RAN1#110 to handle the case when the interval between SRS resource sets is larger than Y:
15. Alt 1: the first Y symbols in the interval are reserved for scheduling restriction.
15. Alt 2: the last Y symbols in the interval are reserved for scheduling restriction.
15. Alt 3: both the first Y symbols and the last Y symbols in the interval are reserved for scheduling restriction.

	Ericsson
	In NR Rel-16, there is no SRS guard period in-between SRS resources in different sets. In NR Rel-17, the inter-set guard period was added as SRS may occupy any symbol of a slot and, hence, SRS resources in different sets may occupy adjacent OFDM symbols.
In NR Rel-16, if SRS are transmitted in the X last symbols of two adjacent UL slots, there are 14-X symbols available for other transmissions in the second of the two UL slots. With Alt 1–2, the number of available symbols will be decreased to 14-X-Y. With Alt 3, it will be decreased to 14-X-2Y. Depending on the value of X and Y, it may not be possible to schedule PUSCH between different SRS resources for antenna switching, which goes against the RAN4 reply in R4-2202413:
· “RAN4 thinks not sending PUSCH and PUCCH between SRS resources belonging to different sets where usage is set to antenna switching is inefficient.” 
 Since NR Rel-17 should strive to be at least as efficient as NR Rel-16, when the interval between SRS resource sets is larger than Y:
1. No symbols of the interval are reserved for scheduling restriction.
Note that network is aware that scheduling  PUSCH in the Y symbols next to an SRS resource for antenna switching may lead to performance degradation (see, e.g., R4-2211226).
To clarify that the guard period is only between SRS resources in different sets, for example, the following highlighted text could be added to 38.214:
---
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set. 
For two SRS resource sets of an antenna switching located in two consecutive slots, if UE is capable of transmitting SRS in all symbols in one slot, a guard period of Y symbols exists between the last OFDM symbol occupied by the SRS resource set in the first slot and the first OFDM symbol occupied by the SRS resource set in the second slot. The guard period is in-between the last SRS resource of the SRS resource set in the first slot and the first SRS resource of the SRS resource set in the second slot.
---
[Mod]: Basically, no scheduling restriction is valid to address this issue by considering RAN4 LS. In addition, your CR may be good clarification but it should be further discussed, e.g., in next meetings.

	Samsung
	Based on RAN4 LS, we support Alt3.

	OPPO
	We think Alt1 and Alt2 are not consistent with the RAN4 LS. We are fine with Alt3 or leave it to gNB implantation since gNB is aware of the possible performance loss in the first and last Y symbols. 

	LGE
	We support Alt 3, to avoid performance degradation in Y symbol(s) after first SRS resource set in first slot and Y symbol(s) before second SRS resource set in second slot.

	ZTE
	Based on RAN 4 LS, we support Alt1-3 and which Alt is adopted depends on the relationship between a port(s) for other signal(s) within interval and ports for SRS resources right before/after the interval. That is we support following Alt 4
 Alt4:  The UE  doesn’t transmit any signal during the first Y symbols in the interval if the antennas of the other signal of the interval doesn’t belong to the antenna(s) of the last resource in the first set. The UE  doesn’t transmit any signal during the last Y symbols in the interval if the antennas of the other signal of the interval doesn’t belong to the antenna(s) of the first resource in the first set. 
[Mod]: To my understanding, your Alt 4 is the extension of Alt 3, which additionally captures RAN4 LS with regards to the relation between a port(s) for other signal(s) within interval and ports for SRS resources right before/after the interval. Anyways, let’s take it into account.

	Intel
	Fine with either Alt 1 or Alt 2.
For Alt 3, does it imply that the inter-set interval >= 2*Y symbols? What’s the behavior if the inter-set interval is larger than Y and smaller than 2*Y?
[Mod]: For Alt 3, my understanding of the behavior in case of “the inter-set interval is larger than Y and smaller than 2Y” is that the UE does not transmit any other signal in the interval.

	DOCOMO
	We share Ericsson’s argument above. Meanwhile, as pointed out by Intel, “reserved” in Alt-3 may be causing some confusion, i.e., there may be two interpretations which are quite different. Our understanding is that Ericsson’s (and some other companies’) comments intend to say “with the understanding that performance may be degraded in 2Y symbols as per RAN4 LS, RAN1 doesn’t have any scheduling restriction”. If “reserved” means to have scheduling restriction, it actually means quite opposite? Which of the following is the intention of Alt-3?
· Alt-3a: no scheduling restriction between inter-set SRS with AS usage from RAN1 perspective
· Alt-3b: Y symbols right after the earlier SRS associated with an SRS-ResourceSet and Y symbols right before the later SRS associated with another SRS-ResourceSet shall not be used for any other UL transmission?
[Mod]:It is Alt-3b, please refer to my rely to Intel.

	Mod (round 1)
	The status of issue#6 in this round is:
Alt 1: Intel
Alt 2: Intel
Alt 3:Samsung, OPPO, LGE
Alt 4 (proposed by ZTE): ZTE
No scheduling restriction (also no spec impact): Ericsson, OPPO, DOCOMO
	
Companies views are as divided as ever. As mentioned in Mod’s initial assessment, if no consensus on this issue eventually, the only way is to up to gNB implementation and which is at least feasible according to RAN4 LS.
Offline conclusion:
There is no scheduling restriction when the interval between SRS resource sets for antenna switching is larger than Y symbols.
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