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1. Introduction
This document provides a summary for the following email discussion:
[109-e-NR-CRs-09] Discussion on gap symbol collision handling for antenna switching by May 13 – David (Intel)
· Relevant tdoc: R1-2204762

2. Discussion (1st round)
2.1 Issues
In contribution [1], it is observed that in Rel-15 spec of TS 38.214, the spec text description on the gap symbol processing for SRS antenna switching is inconsistent (the related spec text is copied in Appendix-A for convenience).
In the 1st place (Section 6.2.1), it is specified that the gap symbols for antenna switching are used for collision handling, and the priority for gap symbols is the same as SRS.
In the 2nd place (Section 6.2.1.2), it is specified that during the gap symbols, the UE doesn’t transmit any other signal.
According to the text in the 1st place, the gap symbols may be dropped and may be used for uplink transmission according to the collision handling rule. But according to the text in the 2nd place, the UE doesn’t transmit any other uplink signal during the gap symbols.
Looks the spec text is contradictory regarding the gap symbols processing. Therefore, moderator has below observation.
Observation 1:
· The current Rel-15 spec of 38.214 is inconsistent on the gap symbols processing for SRS antenna switching, i.e., whether the gap symbols can be dropped and be used for uplink transmission.

Please companies share your views on Observation 1. If you don’t agree with the observation, please indicate your interpretation of the current Rel-15 spec.

	Company
	Views/Comments

	Apple
	We have the following agreement reached in RAN1#93
Agreement
For intra-slot SRS antenna switching, during the gap of Y symbol(s), the same priority rules for SRS and other uplink channels are applicable.

	Qualcomm
	Our understanding is that, if the gaps are dropped, they may be used for uplink transmission (after dropping them). 

	ZTE
	We don’t think the two places contradict with each other. In the 2nd place, the spec is that “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 yellow condition is clear enough, only if SRSs are transmitted, UE will transmit nothing during the gap.  
If SRSs are not transmit based on the priority rule, gap will be dropped as described in the first place where SRS and gap have the same priority. In such case, UE may transmit other UL signal during the gap. 

	Intel
	Agree with the observation.
Thanks Apple for the Rel-15 agreement. We think the 1st place in the spec is in line with the agreement. But the current spec is confusing since the 2nd place specifies that the UE doesn’t transmit any other signal in the gap symbols, which is not in line with the agreement as cited by Apple.

@ZTE
Thanks for the comments. We think the intention of the highlighted spec text you cited is just to cover the ‘For intra-slot SRS antenna switching’ in the Rel-15 agreement.
In addition, in Rel-15 spec, for 1T4R, one SRS resource set could be configured with 3 SRS resources and the other resource set is configured with 1 SRS resource. Following your interpretation, how to handle the gap symbols in the SRS resource set with 3 SRS resources? In such case, does the text “in the case the SRS resources of a set are transmitted in the same slot” mean that all the three SRS resources are transmitted, or does it mean the SRS resource prior to the gap and the SRS resource after the gap are transmitted? It’s still not clear. What’s more, in the Rel-15 agreement, there is no condition that UE doesn’t transmit other signal in the gap only if SRS are transmitted.

@Apple, Qualcomm
Thanks for the comments. Since you think the gap symbols can be dropped, what’s your interpretation on the spec text of ‘in which the UE does not transmit any other signal’ in the second place? We think this is the confusion part and clarification is needed.

	DOCOMO
	We agree with ZTE. The part highlighted in yellow by ZTE implies “in case that all the SRS resources in the slot are actually used for SRS transmission”. It covers the result of prioritization rule. Thus, whether SRS in the slot is transmitted in SRS symbols or not is determined based on 9.2.1 prioritization rule at first, and then, if one or more SRS symbols are actually used for the SRS transmissions, GP symbol is also treated with the same priority as SRS. We are not sure if 1T4R across slots can be argued here, since both the spec text and agreement shared by Apple say “in the same slot” or “intra-slot”. 

	LGE
	We have similar understanding as ZTE.

	Ericsson
	Same understanding as Qualcomm

	OPPO
	We share the view of ZTE. We don’t think the two parts collide. UE should first determine whether the SRS resource (and the gap) is transmitted or not based on priority rule. Then if the SRS resource has higher priority, the UE does not transmit any other signal in the gap. Otherwise, the gap and the SRS resource is dropped and UL signal can be transmitted.  

	vivo
	Our understanding is same as Qualcomm, however the “.. the UE does not transmit any other signal..” could be confusing although, I believe, companies have same understanding

	Huawei, HiSilicon
	The same understanding with Apple and Qualcomm.

	Samsung
	In our understanding, when the gap symbols are dropped by the collision handling as described in the 1st place of the current spec., UE does not need to consider the behavior during the gap symbols as described in the 2nd place of the current spec., which means UE can transmit a high priority UL signal.

	Intel2
	Thanks for the comments.
@ZTE, DOCOMO, LGE, OPPO, we have one question following ZTE’s interpretation. For the spec text “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”, does the highlighted part mean:
a) All the SRS resources in the set are transmitted
b) Any SRS resource in the set is transmitted
c) Some specific SRS resource(s) in the set is transmitted, e.g., the SRS resource prior to or after the gap is transmitted.
Which alternative is the correct interpretation, and do we have the same understanding?

For example, for 1T4R operation, one SRS resource set is configured with 3 SRS resources and there are two GPs as shown in below figure.


Following the alternatives above, which one of the following should be the UE behavior regarding GP #1?
1) The UE doesn’t transmit any other signals over GP #1, if all the SRS resources are transmitted.
2) The UE doesn’t transmit any other signals over GP #1, if any SRS resource is transmitted, for example, even if only SRS resource #C is transmitted.
3) The UE doesn’t transmit any other signals over GP #1, if SRS resource #A or SRS resource #B is transmitted.

Hope companies can provide more input on this.


	ZTE2
	@Intel Please see the purple part below, it clearly mentions that the SRS resources are the ones adjacent to the guard period. In your example, for GP#1, if SRS resource A and B are transmitted, then UE will not transmit any other signals over GP#1. That is, SRS resource C will not impact GP#1. 
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

	CATT
	Similar understanding as Qualcomm. We are open to discuss whether clarification is needed to clarify which SRS resources would impact the decision on whether a GP should be dropped or not.

	Nokia, NSB
	If the SRS is dropped, then the gap is “dropped” and can be used for other transmission. We don’t see that there is an obvious misalignment, but we are open to discuss a spec clarification

	Moderator
	Thanks all for the input and good discussion.
From the input, the following is observed.
1) ZTE, DOCOMO, LGE, OPPO share the same view that the spec specifies the condition that the UE doesn’t transmit other signal over the gap period. Intel questions the details on the UE behavior. ZTE clarifies that if both the SRS resource prior to the gap and the SRS resource after the gap are transmitted, then the UE doesn’t transmit other signal over the gap symbols.
2) Qualcomm, Apple, Ericsson, vivo, Huawei/HiSilicon, Samsung, CATT, Nokia/NSB share the same view that if the gaps are dropped, they may be used for uplink transmission.
From Moderator’s perspective, it’s important that companies have the same understanding on the current spec. We can continue discussion on the detailed UE behavior in Section 3.



Then the question is what’s the UE behavior regarding the gap symbols processing for antenna switching. There are two alternatives.
Alt 1: The gap symbols can be dropped according to collision handling rule (the gap symbol has the same priority as SRS) and can be used for UL transmission.
[bookmark: _Hlk102940278]Alt 2: The gap symbols can’t be dropped, and the UE doesn’t transmit any other uplink signals during the gap symbols.

Question 1:
· What’s the UE behavior regarding the gap symbols processing for antenna switching?
· Alt 1: The gap symbols can be dropped according to collision handling rule (the gap symbol has the same priority as SRS) and can be used for UL transmission.
· Alt 2: The gap symbols can’t be dropped, and the UE doesn’t transmit any other uplink signals during the gap symbols.

Please companies share your views on Question 1, i.e., Alt 1 or Alt 2.

	Company
	Views/Comments

	Apple
	Alt 1 according to the previous agreement 

	Qualcomm
	Alt 1

	ZTE
	Alt 1

	Intel
	Alt 1

	DOCOMO
	Alt 1

	LGE
	Alt 1

	Ericsson
	Alt 1

	OPPO
	Alt 1

	vivo
	Alt 1

	Huawei, HiSilicon
	Alt 1

	Samsung
	Alt 1

	CATT
	Alt 1

	Nokia, NSB
	Alt 1

	Moderator
	There is consensus on supporting Alt 1.



2.2 Solutions
In contribution [1], proposal and corresponding TP are provided in order to address the issue. Moderator’s thinking is that the proposal from [1] can be firstly discussed, as copied below. The detailed TP can be discussed after consensus is reached on the solution.

Proposal 1:
· For Rel-15 SRS antenna switching, when both the SRS resource prior to the gap and the SRS resource after the gap are dropped due to collision handling, the gap symbols are also dropped and can be used for UL transmission.

Please companies share your views on Proposal 1 or any other suggestions to remove the confusion.

	Company
	Views/Comments

	Apple
	Proposal 1 is not acceptable. We cannot use Rel-17 design to revert the Rel-15 agreement. It does not work for NR deployment. How to we handle all the UEs in the field deployment?
We can revert the Rel-17 agreement which would be the right decision.

	Qualcomm
	We think we can just have a conclusion in the Chairman’s notes in line with the agreement cited by Apple below.

	ZTE
	No spec change or conclusion is needed in our view. The agreement Apple listed above has been clear enough. 

	Intel
	The intention of this proposal is that in Rel-15, the gap symbols is always Y symbols. In Rel-17, we agreed the case on inter-set gap period of Y symbols. So, the proposal uses the same way.
But we are open on the solutions to remove the confusion.
@Apple, Rel-17 agreement address different case and we don’t think there is need to change Rel-17 agreement. The issue is whether the current Rel-15 spec is in line with the Rel-15 agreement as you cited. We think the spec is confusing and requires clarification.
@Qualcomm, ZTE
We agree with the agreement cited by Apple. But we don’t think the spec is in line with the agreement as commented in previous section.


	DOCOMO
	As we commented in 2.1, we believe the current specification is in line with the previous agreement. 

	LGE
	Not support. We think the current spec is clear enough as commented above.

	Ericsson
	We are OK with clarifying the behavior.  One alternative could be to clarify in Rel-17 and to use a ‘magic sentence’ in the cover sheet, e.g. “The implementation of this CR in a previous release of this specification does not cause any interoperability issues”.  This has a benefit of being part of the CR mechanism, and so is more traceable than digging through meeting minutes. 

	OPPO 
	We think no conclusion is needed as mentioned before. 

	vivo
	Same view as Ericsson

	Huawei, HiSilicon
	Not support. We also think the current spec is clear enough. Rel-15 has been deployed, and no issue has been observed.

	Samsung
	The current specification is clear enough so no conclusion is needed. 

	CATT
	According the agreement cited by Apple, it is possible to occur that both the SRS resource prior to the gap and the SRS resource after the gap are dropped due to collision handling, but the gap is not dropped due to collision handling(e.g. no collision happened in the gap), isn’t it? We are fine to have a common understanding on the behavior.

	Nokia, NSB
	We are open to clarify the behaviour, as there has been a lot of confusion on how the SRS antenna switching needs to be implemented so that it complies with the standard.

	Moderator
	Some companies don’t think Proposal 1 is needed.
Some companies are ok to clarify the UE behavior.
We can continue discussion on the detailed UE behavior in Section 3.



3. Discussion (2nd round)
It’s important that companies have the same understanding on the current spec. Based on the discussion in the 1st round, Moderator raise the following question on the detailed UE behaviour for Rel-15 SRS antenna switching.
Question 2: Do you agree on the following UE behaviour regarding Rel-15 SRS antenna switching based on existing Rel-15 spec?
· The gap symbols can be dropped according to collision handling rule (the gap symbol has the same priority as SRS) and can be used for UL transmission.
· The UE doesn’t transmit any other signal during the gap period if both the SRS resource prior to the gap and the SRS resource after the gap are transmitted.

Please companies share your views on Question 2. If you don’t agree, please indicate your understanding.

	Company
	Views/Comments

	Apple
	We agree

	CATT
	Agree

	DOCOMO
	Agree

	Samsung
	Agree

	ZTE
	Agree

	Intel
	We are fine if majority companies are ok with it. Prefer to have conclusion to avoid confusion.

	Mod
	Based on the received input so far, companies are ok with the clarified UE behavior. The corresponding collusion is proposed below to reflect the discussion.



Proposed conclusion:
· For Rel-15 SRS antenna switching, the gap symbols can be dropped according to collision handling rule (the gap symbol has the same priority as SRS) and can be used for UL transmission.
· The UE doesn’t transmit any other signal during the gap period if both the SRS resource prior to the gap and the SRS resource after the gap are transmitted.

4. Outcome of discussion


Reference
[1] [bookmark: _Ref54277122][bookmark: _Ref102856374]R1-2204762, Discussion on gap symbol collision handling for antenna switching, Intel
[2] 3GPP TS 38.214 v15.16.0, Physical layer procedures for data

Appendix-A: Related spec text from TS38.214 v15.16.0

	[bookmark: _Hlk103004296]6.2.1	UE sounding procedure
…
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching', and a guard period of Y symbols is configured according to clause 6.2.1.2, the UE shall use the same priority rules as defined above during the guard period as if SRS was configured.
…
6.2.1.2	UE sounding procedure for DL CSI acquisition
…
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.
…



Appendix-B: Proposal and TP from [1]

	Proposal 1:
· For Rel-15 SRS antenna switching, when both the SRS resource prior to the gap and the SRS resource after the gap are dropped due to collision handling, the gap symbols are also dropped and can be used for UL transmission.
Proposal 2:
· Adopt the following text change for Rel-15 38.214

6.2.1.2	UE sounding procedure for DL CSI acquisition
…
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.
The UE does not transmit any other signal on any symbols of the guard period.
-	When both the SRS resource on all of the corresponding symbols prior to the guard period and the SRS resource on all of the corresponding symbols after the guard period are dropped due to collision handling, the guard period is also dropped with same priority and can be used for UL transmission.
…
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