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[bookmark: _Ref129681832]The document provides a summary for the following email discussion: 
[106-e-NR-7.1CRs-02] Issue#2: Correction on prioritization rules of SRS carrier switching by August 20 – Keyvan (Huawei)
As the deadline for the email discussion is August 20, please provide your initial views by UTC 23:59 pm, August 17.
Discussion
Possible corrections/clarifications on prioritization rules of SRS carrier switching have been discussed during the last two RAN1 meetings in [104b-e-NR-7.1CRs-02] (summary available in [1]) and [105-e-NR-7.1CRs-12] (summary available in [2]) which led to the following agreements in RAN1 105-e:
	Agreement (1)
The prioritization rules of SRS carrier switching apply to at least the source CC.
· FFS : Whether the specification needs to be updated or not

Agreement (2)
Down select one from the following two options in RAN1#106-e meeting to determine which UL CCs other than the source CC should be used for SRS carrier switching priority rules:
· Option 1: The UL CCs  in the same band as the source CC
· Option 2: The UL CCs can be any carriers which result in uplink transmissions beyond the UE ’s indicated uplink carrier aggregation capability.
· Companies should indicate how “UE’s indicated uplink CA capability” is derived based on current ASN.1 signaling.



References [3]-[9] have further studied prioritization rules of SRS carrier switching and related timelines in this meeting. 
Current prioritization rules specified in 38.214 
Most sources [3], [4], [5], [6], [9], seem to maintain the understanding that the current prioritization rules in four paragraphs of Section 6.2.1.3 of 38.214 (marked in grey and brought in Appendix A) specify the prioritization of carrier switching SRS on the target carrier c1 when conflicting with UL transmission only on the source carrier c2 where the source carrier c2 is indicated to the UE using SwitchFromServCellIndex and srs-SwitchFromCarrier: In case of collision between SRS transmission on c1 and UL transmission on c2, depending on their relative priority, either SRS on c1 or UL transmission on c2 is dropped. Source [7] does not seem to directly address this issue and Source [8] seems to advocate that the current text in Section 6.2.1.3 of 38.214 can be used to specify UE behavior when there is a collision between carrier switching SRS on a target carrier c1 and any other carrier on any band in a supported band combination if further UE capability signaling are properly introduced.
In moderator’s view, making following conclusion can help providing a framework for further possible agreements:  
Conclusion 1: Section 6.2.1.3 of 38.214 V16.6.0 specifies the prioritization of carrier switching SRS on the target carrier c1 when conflicting with UL transmission on only the source carrier c2 where the source carrier c2 is indicated to the UE using SwitchFromServCellIndex and srs-SwitchFromCarrier.
Moderator would like to ask sources’ comments about above conclusion. If Conclusion 1 is not agreeable “as is”, please, if possible, provide modification/suggestions, e.g., by adding a Note.  
	Source
	Comment

	Apple
	No, we do not have the same reading of “only” from the current spec, and basically that’s the matter of whole (or main) discussion within the past RAN1 meetings. For example, current spec assumes prioritization rules are applied if simultaneous transmission “can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability”. If we assume Conclusion 1 is the correct reading, which may or may not be, then the constraint on “AND… beyond the UE's indicated UL CA capability” should be removed since generally speaking, UE is incapable to keep simultaneous transmission between source and target (and that is somehow mentioned in 6.2.1.3 of 38.214 as well). So, we suggest that we put our focus to section 2.3 which if concluded, the rest of discussion is resolved as well.

	Qualcomm
	Yes

	ZTE
	The current spec is unclear.  The text proposal depends on the outcome of the subsequent sections. 

	vivo
	Support to make the above conclusion.

	Samsung
	We also think the current spec is unclear: beyond the UE's indicated uplink carrier aggregation capability. 

	Intel
	It’s a bit confusing on whether the dropping rules only apply to the source CC and target CC since in the dropping rule part the spec text says ‘…result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in [13, TS 38.306]’. We agree with Apple to focus on the discussion in Section 2.3 first.

	Futurewei
	The current prioritization rules clearly apply to the source carrier while ambiguity may exist for other carriers. The group may not need to spend time on concluding this but focus on the following discussions.

	Ericsson
	Support the conclusion

	MTK
	Support the conclusion. We share the same understanding. This conclusion can help further clarify current spec.

	Moderator
	Discussion closed



Summary of first round of discussions
4 sources agree with the conclusion, 4  sources believe that the current specification is ambiguous or somehow unclear, 1 company disagrees with the conclusion. As there is no clear majority, suggested Conclusion 1 cannot be agreed.
 Moderator suggests to close this Section 2.1.


SRS Prioritization when conflicting with carriers in the same band as the source carrier 
Most proponents of both Option 1 and Option 2 in Agreement (2) above seem to share a common understanding that the same prioritization rules that apply to the UL transmission of source c2 (indicated to the UE using SwitchFromServCellIndex and srs-SwitchFromCarrier) and specified in Section 6.2.1.3 of 38.214 also apply to at least any other carrier c3 in intra-band CA with the source carrier c2 as c2 and c3 share the same Tx chain. Sources [3] and [5] have provided CRs on Section 6.2.1.3 of 38.214 based on such understanding. Note that proponents of Option 2 have additional views on how to handle the case that there is a conflict between the carrier switching SRS in c1 and carriers in inter-band CA with the source carrier c2 [3], [8]. This will be further discussed in next subsections. Moderator would like to know companies’ views about the following proposal emphasizing that the following proposal does not aim to down-select between Option 1 and Option 2.
Proposal 1:  The same prioritization rules that apply to the UL transmission of source carrier as specified in Section 6.2.1.3 of 38.214 also apply to at least other carriers in intra-band CA with the source carrier.
· Note 1: How to handle the case that there is a conflict between SRS on the target carrier and UL transmissions on carriers in inter-band CA with the source carrier is separately discussed. 

	Source
	Comment

	Apple
	The intention of Proposal 1 is fine, but there is no much progress to agree with it (we could make such an agreement in previous meeting as well, or even in 104be). We need to properly address this problem for CCs inter-band with source. As mentioned before under Conclusion 1, current spec leaves a room for applying rules to inter-band CCs as well, so we prefer to directly discuss the note in Sec. 2.3 before making any agreements. 

	Qualcomm
	Yes

	ZTE
	Yes

	vivo
	Yes

	Samsung
	Yes

	Intel
	Suggest to discussing Option 1 and Option 2 together.

	Futurewei
	Yes

	Ericsson
	Support the proposal

	MTK
	We have concern on Proposal 1 that, currently we have only one to one mapping as introduced in 2.1; this proposal introduces one to many mapping, so UE would have to check more UL carriers before transmitting. However, we are open to discuss if we are the only company objecting.

	Huawei, HiSilicon
	The reason that the UL carrier other than the source carrier should be applied with prioritization rules is because UE Tx chains are shared among UL carriers. However, there is some cases where UE Tx chains are not shared in intra-band. In the discussion of LTE SRS carrier switching, not all of intra-band cases can be applied with prioritization rules but only those intra-band UL carriers are in the same TAG as the source carrier because there are two independent UE Tx chains for two non-contiguous intra-band UL carriers within different TAG. Suggest to clarify it in the proposal.
Proposal 1:  The same prioritization rules that apply to the UL transmission of source carrier as specified in Section 6.2.1.3 of 38.214 also apply to at least other carriers in intra-band CA and in the same TAG with the source carrier.
· Note 1: How to handle the case that there is a conflict between SRS on the target carrier and UL transmissions on carriers in inter-band CA with the source carrier is separately discussed. 


	Moderator
	Please continue discussions in “Second round of discussions”



Summary of first round of discussions
Majority of 6 companies agree with the proposal as is. 1 company believes that the scope of the proposal should be further restricted to intra-band carriers in the same TAG. 2 companies seem to agree in principle with the content of the proposal but prefer to directly discuss Section 2.3 that concerns the general case where the third carrier (other than source and target) may be on the same or different band as the source carrier. 1 source has concerns about the pertaining UE complexity if the proposal agreed but is open to further discuss it. 
Moderator suggests to continue this issue on the second round of discussions.
Second round of discussions
Based on the majority view of companies in the first round of discussions, to make a progress it is useful to reach an agreement on at least the minimum set of carriers that are impacted by priority rules (intra-band and with the same TAG as the source). To alleviate the concern of two companies that prefer to directly address the issue in the most general scenario where the third carrier can be in any band of a supported band combination relative to the source, the following updated proposal is provided. Moderator would like to ask companies to provide their views on this updated proposal and, if they cannot agree with it, suggest a modification.
Proposal 1 (updated):  The same prioritization rules that apply to the UL transmission of source carrier as specified in Section 6.2.1.3 of 38.214 also apply to at least other carriers in intra-band CA and in the same TAG with the source carrier.
· Note 1: How to handle the case that there is a conflict between SRS on the target carrier and UL transmissions on carriers in inter-band CA with the source carrier is separately discussed. 
· Note 1: Whether and how to modify specifications will be decided after finalizing the priority discussion in the general scenario where the third carrier (other than source and target carriers) can be in any band of a supported band combination relative to the source.
	Source
	Comment

	Apple
	As mentioned before, we cannot agree with this proposal while the “Note 1”, or “Proposal 2-3.1”, is still open. We strongly prefer these are discussed together. Our suggestion to way out the situation is based on the fact that (I think we all agree), as Moderator mentioned, at least UL CCs that share the same Tx chain with source CC may be impacted due to SRS CS. So, we suggest rewording the proposal to this:
Proposal 1 (updated):  The same prioritization rules that apply to the UL transmission of source carrier as specified in Section 6.2.1.3 of 38.214 also apply to at least other carriers in intra-band CA and in the same TAG and/or carriers in UL bands sharing the same Tx chain with the source carrier.

	Qualcomm
	Agree with the proposal. See further comments in the next question.

	ZTE
	Agree

	CATT
	Support the proposal.

	Intel
	We don’t think the proposal helps the situation. The most confusing part is related with “beyond the UE's indicated uplink carrier aggregation capability included in [13, TS38.306].”. These should be discussed together.

	Futurewei
	Support the proposal.

	vivo
	Support the proposal




Views regarding “UE’s indicated uplink carrier aggregation capability”
Regarding Option 1 vs. Option 2 in Agreement (2) above, two sources [4], [6] are explicitly supportive of Option 1 and two sources [3], [7] are explicitly supportive of Option 2 and two other sources [8], [9], in view of their discussions on “UE’s indicated uplink carrier aggregation capability”, seem to be supportive of Option 2. Moderator’s understanding is that Option 2 can be selected if sources can reach a consensus on how “UE’s uplink CA capability” indicates the priority of carrier switching SRS when conflicting with an UL transmission on a carrier which may be intra-band or inter-band with the source carrier.
Sources that are proponent of Option 2 or discussed this option in their t-docs have quite diverse views on how “UE’s indicated uplink CA capability” is/should be defined. Once defined, this would also clarify UE behavior when there is a conflict between carrier switching SRS on target carrier and other carriers in inter-band CA with the source carrier. 
According to [8], given current specifications, UE behavior for collision between carrier switching SRS on the target carrier c1 and an UL transmission on a carrier c3 should not be discussed based on whether or not c3 and the source c2 are in an intra-band CA or inter-band CA: If such categorization is used, while UE behavior is well-defined in the case of intra-band CA, UE behavior may be left undefined/ambiguous in inter-band CA case due to the lack of cancellation timeline or the lack of precise UE capability signaling to indicate which bands within the band combination will be impacted. 
Source [6] has also discussed option 2 and also concluded that, currently, there is no UE capability that addresses capability of simultaneous SRS transmission on the target band and a third band (other than source and target).  
In turn, according to [3], [7], [9], current UE capability signaling indicate uplink carrier aggregation capability by means of which the priority rules of SRS carrier switching when conflicting with any supported UL carrier in a band combination can be specified. The following table shows the UE capabilities that, according to the proponents, may be used to indicate UL CA capacity and specify the SRS carrier switching priority rules in any supported band combination.
Table 1: Suggested UE capabilities to derive SRS carrier switching priority rules in Option 2 of RAN1 105-e agreement
	Item
	UE capabilities 

	1
	uplinkTxSwitching-r16 [3]

	2
	CA-ParametersNR, ca-BandwidthClassUL-NR [7]

	3
	supportedBandwidthCombinationSet, SRS-SwitchingTimeNR,  ca-BandwidthClassUL-NR [9]


 
Moderator would like to ask companies to provide their views on the following discussion point:

Discussion point 1:
Regarding Agreement in RAN1 105-e to determine which UL CCs other than the source CC should be used for SRS carrier switching priority rules, provide your views on the following alternatives
Alt 1) UL CCs  in the same band as the source CC are used for priority rules (Option 1 in RAN1 105-e) Qualcomm, ZTE, vivo, Samsung, Futurewei, Ericsson, MTK,
Alt 2) UL CCs can be any carriers which result in uplink transmissions beyond the UE ’s indicated uplink carrier aggregation capability (Option 2 in RAN1 105-e). vivo (open to discuss)
· Alt 2-1) Such uplink carrier aggregation capability is not currently supported and should be introduced. Qualcomm (open to discuss), ZTE, 
· Alt 2-2) Such uplink carrier aggregation capability is currently supported and provided in Item X (=1, 2, 3) in Table 1 (please specify which item and exactly how) Apple (X=1 preferred) , ZTE (X=1), Intel (X=2), Futurewei, Huawei/HiSilicon (X=1)
· Alt 2-3) Such uplink carrier aggregation capability is currently supported but not provided in Table 1 (please specify)

	Source
	Comment

	Apple
	We support Alt2. I assume Alt 2-2 (or Alt 2-3) also involves repurposing or reusing the existing signaling to indicate which UL bands are impacted due to SRS CS. We Support Alt 2-2 with a preference on X = 1 but we are open for other Xs.  

	Qualcomm
	Alt 1 is the current spec. We are open to discussing the possibility of adding a new capability (2-1).

	ZTE
	We are open to support either Alt1 or Alt 2-1 or Alt 2-2 with X=1.  

	vivo
	Support Alt 1. Besides, if ca-BandwidthClassUL-NR cannot be obtained based on current specification, we are open to discuss inter-band case.

	Samsung
	We think Alt 1 because the priority and suspension rule in current specification is for UL CCs that are sharing same RF. But we agree that “beyond the UE's indicated uplink carrier aggregation capability” is ambiguous. So, we are open to discuss to solve this ambiguity.

	Intel
	Support Alt 2 and Alt 2-2 with X=2.
For example, in the CAParametersNR, it includes the a lot of UE capability parameters, such as parallelTxSRS-PUCCH-PUSCH, parallelTxPRACH-SRS-PUCCH-PUSCH, which is already described to be used for inter-band case in 38.306. See the text below copied from TS 38.306:
parallelTxSRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of SRS and PUCCH/
PUSCH across CCs in an inter-band CA band combination.
parallelTxPRACH-SRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of PRACH and
SRS/PUCCH/PUSCH across CCs in an inter-band CA band combination
Regarding Alt 2-1, what would be the new UE capability? In addition, for X=1 in Table-1, why the UE capability on UL Tx switching is used?

	Futurewei
	We support Alt 1 and Alt 2-2. The exact uplink CA capabilities to use here should be up to RAN2 and RAN4 specifications.

	Ericsson
	Support option 1.

	MTK
	We support Alt 1 (if we are the only objecting company to Proposal 1 in 2.2), and we have similar view as Samsung.

	Huawei, HiSilicon
	Agree with Samsung that the reason to have priority and suspension rules in current specification is for uplink carriers that are sharing the same UE RF. Therefore, we suggest to discuss and reach consensus on which UE capability has indicated that UE RF (Tx chains) is shared among UL carriers. In our understanding, contiguous intra-band UL CA and uplinkTxSwitching-r16  have clearly indicate such sharing. As a result, prioritization rules should be applied to the UL carriers involved in these UE capabilities.
For inter-band cases, Alt 2-2 with X=1 is much clear and preferred.

	Moderator
	Please continue discussions in “Second round of discussions”



Summary of first round of discussions
· Supporting companies are provided in “Discussion point 1”. 7 companies support Alt 1 where 3 of them, which are noted in Blue, are also open to discuss or supportive of (some sub alternatives of) Alt 2. In turn, 5 companies support Alt 2 and 2 more companies are open to discuss it. All companies that are supportive of Alt 2 are supportive of Alt 2-2 with 4 companies supporting Alt 2-2 Item 1 and 1 company supporting Alt 2-2 Item 2. 
· Also, three companies mentioned that it would be important to clarify the meaning of “beyond the UE's indicated uplink carrier aggregation capability”. 
Moderator suggest further discussions in below Second round of discussions.
Second round of discussions
Based on the majority view of companies in “Discussion point 1” Moderator believes that it is useful to narrow down the sub-alternatives of Alt 2. This, of course, would not rule out the eventual support for Alt 1. Moderator would like to ask companies to provide their views on this proposal. If the proposal is not agreeable, please provide suggested modifications. 
Proposal 2.3-1:
If it is agreed that UL CCs other than the source CC that should be used for SRS carrier switching priority rules can be any carriers which result in uplink transmissions beyond the UE ’s indicated uplink carrier aggregation capability (Option 2 in the agreement in RAN1 105-e), such uplink carrier aggregation capability can be indicated using one of the following alternatives:
Alt 1) uplinkTxSwitching-r16
Alt 2) CA-ParametersNR and ca-BandwidthClassUL-NR
	Source
	Comment

	Apple
	In our understanding, CCs sharing the same Tx chain with source are definitely impacted by SRS CS. But such a CC is not the only CC that may be impacted due to SRS CS. For antenna switching plus CS, UE is able to indicate within the same BC, which bands are impacted for the switched band combo (this is already specified, txSwitchWithAnotherBand and txSwitchImpactToRx). Those are basically the bands that share the same RF chain with the “target CC”. In our view, the same signaling can indicate the bands that are impacted by switching to the target CC. So, we support Alt 1 in addition to txSwitchWithAnotherBand. 

	Qualcomm
	We cannot accept this proposal, and we are honestly very surprised that anyone else would support this. We provided a lengthy description of the issues of this approach in our contribution. Let us try to summarize them again, focusing in Alt.1 and Alt.2, and Apple’s proposal
1) uplinkTxSwitching-r16: First of all, it is very clear that this capability was not introduced with the intention of signaling whether the UE can support simultaneous transmission during SRS carrier switching – this capability is R16 and SRS CS is a R15 feature. Even if we ignore this fact, how would the UE use this capability? As described in our contribution, the UE may not support uplink Tx switching, but may support SRS carrier switching. In this case, there is no way for the UE to say “my uplinkTxSwitching-r16 capability is fake, I’m only signaling it because I cannot do simultaneous transmission during SRS carrier switching”. Additionally, it is possible that the UE supports simultaneous transmission but also signals uplinkTxSwitching-r16 – this would happen (and indeed happens in reality) if the UE supports ULCA but a given network is not updated to operate in ULCA, so the UE “downgrades itself” to operate.
2) CA-ParametersNR: As described in our contribution in more detail, this would force the UE to implement band combinations that nobody deploys, and would require RAN1 to have a discussion on how to use this capability, since a band combination is related to a set of features.
3) txSwitchWithAnotherBand (Apple’s proposal): This is related to Tx antenna switching (not SRS carrier switching). This depends in general on how the OEM wants to configure the connectivity of the RF chains to the antennas, so it cannot be reused for this matter. Actually, it should be very clear that two bands can be signaled as switch together in txSwitchWithAnotherBand and, at the same time, the UE may support simultaneous transmission in both bands, but the same antenna must be used for both. For more background, please check the LTE spec in 36.213, Clause 8.7 – the capability name is different, though (I am happy to provide more background on when this capability was agreed, please let me know):
[image: ]
If we want to proceed with adding more CCs than the source CC and intra-band CC, our strong suggestion would be to discuss 2-1.

	Apple2
	On our proposal to repurpose txSwitchWithAnotherBand, of course we all know that it is for antenna switching (not SRS switch). The point is that it indicates, within a BC, which UL bands shall antenna switch together, which is a result of shared/connected RF chains to antennas. And it is already also defined for the switched band combo in SRS CS (i.e. current spec supports which bands shall antenna switch together with the target carrier). Given that, in our view, bands with the same RF connectivity with the target CC are impacted due to SRS CS to target, we proposed to repurpose “txSwitchWithAnotherBand” to indicate bands that are impacted by switch to target.  Now, regarding items 1 and 2 above, we tend to share similar view as with Qualcomm. Having said that, we also agree that given the situation the best solution to this matter is to define an explicit indication, if we can reach an agreement in this meeting.

	ZTE
	It seems we are stuck here. We are open to introduce new UE capability to indicate which bands (a third band) is impacted by switching within a band combination.

	CATT
	It is important to clarify what does “beyond the UE's indicated uplink carrier aggregation capability” mean for inter-band combination. 
In our opinon, at least parallelTxMsgA-SRS-PUCCH-PUSCH-r16, parallelTxSRS-PUCCH-PUSCH, parallelTxPRACH-SRS-PUCCH-PUSCH, and simulTX-SRS-AntSwitchingInterBandUL-CA-r16 in CAParametersNR indicate whether UE can simultaneously transmit SRS in a carrier with a UL signal in another carrier together. The dropping rule can be applied at least for band combinations that UE does not report these capabilities.
Besides these band combinations, we are open to discuss whether and how to apply the dropping rule for other band combinations.

	Intel
	1. For Alt1, the parameter uplinkTxSwitching-r16 is a parameter configured by the gNB and it is not capability indicated by the UE. Therefore, Alt1 is not a correct option.
2. Regarding introducing new capability, we don’t understand why introducing capability related with Tx switching. This makes the situation even more complicated. 
3. As commented in previous round, and also pointed by CATT, at least some parameters in CAParametersNR can indicate whether the simultaneous transmission is supported for inter-band case.

	Futurewei
	Although we are open to introduce new UE capability if needed, it is not clear if we can do this for R16 at this point. Furthermore, it will have to involve other WGs as well. Our preference is as CATT commented to use the currently defined UE capabilities.

	Huawei, HiSilicon
	Thank Qualcomm for your comments. Regarding uplinkTxSwitching-r16, our views are shared as responses,
· From UE capability perspective, both the capability of contiguous intra-band UL CA and the capability of UL Tx switching indicate the UE RF sharing between UL carriers, and both are not motivated to directly indicate its impact on the feature of SRS carrier switching. Therefore, in term of indicating UE RF sharing between UL carriers and its impact on SRS carrier switching, there is no difference between the two capabilities. The issues you raised are not real issue, in our views, but if they were, they were not specific to uplinkTxSwitching but also to intra-band UL CA.
· The key point would be UE RF sharing between UL carriers that have been indicated by a UE, rather than whether simultaneous transmission is supported during SRS carrier switching.
· As an outcome of the first meeting for this topic, the consensus is that the CR discussion targets only at R16 CR, rather than R15. Therefore, R16 feature UL Tx Switching should be taken into account.
· The CR is clarifying a case where a UE is configured with both SRS carrier switching and UL Tx switching on three uplinks. If a UE is capable of SRS carrier switching but not capable of UL Tx switching, then a gNB will not configure the UE with both features together. In our understanding, such a UE is not relevant to this CR. The intention of the CR is neither clarifying the UE behavior for a UE capable of both features but configured with SRS carrier switching only.
· If a UE capable of UL Tx switching is also capable of UL-CA with the same UL MIMO dimensions, e.g. 1Tx+2Tx, as UL Tx switching, then a switching gap for UL Tx switching is still needed according to current spec, which means UE RF sharing is still effective in this case. Therefore, as long as UL Tx switching is configured, its UE RF sharing has still impact on SRS carrier switching. We feel this understanding is similar to the case where a UE reports supports of both contiguous intra-band and non-contiguous intra-band UL-CA on the same band, the on-going CR still consider that such a UE has impact on SRS carrier switching. 

	vivo
	Alt 2 can not work well for option2. Alt 1 is not introduced for SRS carrier switching and we need more time to check whether shared RF chain can be indicated by this capability. We are open for discussion on introducing new UE capability.  



Further, regarding clarification of “beyond the UE’s indicated uplink carrier aggregation capability” in Clause 6.2.1.3 of 38.214, Moderator would like to know companies’ views on the following proposal. If the proposal is not agreeable, please provide suggested modifications.
Proposal 2.3-2:
“uplink transmissions” in “uplink transmissions beyond the UE’s indicated uplink carrier aggregation capability included in [13, TS 38.306]” in Clause 6.2.1.3 of 38.214, refers to the uplink transmissions from a subset or all carriers that share the same Tx RF chains as the source carrier.
Note: Source carrier is indicated by srs-SwitchFromServCellIndex and srs-SwitchFromCarrier.
	Source
	Comment

	Apple
	No. A CC sharing the same RF chain with source is not the only CCs under that definition. It could be also a CC that shares the same RF chain with the target (please see our reply to Proposal 2.3-1) 

	Qualcomm
	This question is very unclear.
Let us try to summarize the situation:
- Everyone agrees that the source CC is impacted upon SRS carrier switching.
- Everyone agrees that intra-band contiguous CCs with source CC are also impacted upon SRS carrier switching. The only reason this is not agreed is because companies want to solve the inter-band issue at the same time.
- The intra-band discussion is a bit immature, and companies do not seem to realize the issues of reusing a capability that was designed for something completely different, and that introduces inter-relations between different band combinations.
As yet another reminder, the RAN4 specification allows the UE to drop transmissions in all CCs (not only the source CC), so in theory a UE that is not capable of simultaneous transmission could just drop the conflicting carriers – there will be some loss in efficiency (because they are not taken into account in the prioritization, and you may end up dropping HARQ-ACK) but it doesn’t lead to an unimplementable UE.
Our suggestion to move forward would be to:
1) Agree on the intra-band case
2) Discuss to see if RAN1 can converge on introducing a new explicit UE capability to solve the issue of inter-band.

	ZTE
	We are fine with QC’s suggestion to move forward. 
For this proposal, what is the additional spec impact on top of proposal 1?  If we will capture this proposal in 38.214, it seems we may not need proposal 1 and 2.3-1 anymore.

	CATT
	We think “carriers that share the same Tx RF chains” in the proposal is not clear.  How does gNB know which carriers are sharing the same Tx RF chains? We should clarify it clearly in the proposal.

	Intel
	Similar view as Apple and CATT.

	Futurewei
	We are fine to agree on the intra-band case first.

	vivo
	Share same view with CATT. We agree the description of “carriers that share the same TX RF chains” in the proposal is not clear as well. It should be clarified first in the proposal how dose gNB can obtain relative capacity of UE RF chain by signaling.


Extending timelines for multiple UL CCs 
 Clause 6.2.1.3 of 38.214 specifies the required timeline for the transmission prioritization between the target carrier switching SRS and an UL transmission on the switched-from source CC. Source [8] has provided their view on how such a timeline should be extended to the case that the carrier switching SRS on the target CC is in conflict with multiple UL CCs. Similar discussion was provided by the same source in RAN1 105-e where majority of companies expressed their preference to delay such discussion to after finalizing the discussion of priority rules between the target carrier and other UL CCs. In view of the fact that some intermediate agreements were achieved in RAN1 105-e on such priority rules (cf. Agreement (2)), moderator would like to know if sources are ready to discuss extending timelines in Clause 6.2.1.3 of 38.214 to multiple UL CCs. 
Discussion point 2:
Regarding extending the required timeline for the transmission prioritization between the target SRS and the UL transmission of the source CC to multiple UL CCs, please provide your views on the following two proposals from [8] including whether or not they should be discussed in this meeting.
	Proposal 2: For the case that aperiodic SRS transmission on the target cell has higher priority than overlapping UL transmissions on other carriers, and the simultaneous transmission is beyond UE’s capability:
· UE does not expect that the gap between the last symbol of DCI indicating A-SRS on target CC and the first symbol of the earliest low priority UL transmission, among a group of overlapping UL transmissions with a priority lower than A-SRS, to be less than , with  

where  is based on N2, which itself is determined based on the UE processing capability on the i-th low priority carrier, and the minimum of (µDL, µith-UL), where the µDL corresponds to the SCS of the PDCCH scheduling A-SRS, and µith-UL corresponds to the SCS of the uplink channel on the i-th low priority carrier.

Proposal 3: For the case that UE is scheduled by a DCI, or a set of DCIs, to transmit a high priority UL transmission on a serving cell overlapping with a low priority SRS transmission on a carrier without configured PUSCH/PUCCH, and simultaneous transmission is beyond UE’s capability:
· UE does not expect the gap between the first symbol of the earliest low priority SRS transmission on the target cell and a last symbol of the last DCI among all DCIs indicating high priority transmissions on another carriers, to be less than , with 

where  is based on SRS-SwitchingTime + N2, and N2 is determined based on the UE processing capability on the target carrier, and the minimum of (µith-DL, µUL), where the µith-DL corresponds to the SCS of the PDCCH scheduling a high priority UL transmission on the i-th high priority carrier, and µUL corresponds to the SCS of the SRS on the target cell. SRS-SwitchingTime represents the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR, 



	Source
	Comment

	Apple
	We suggest we first make an agreement on Sec. 2.3

	ZTE
	Yes, but it depends on the outcome of section 2.3.  
In our view, The text change to extend this timeline can be simpler. Please refers to our tdoc.

	Intel
	Suggest to discussing Section 2.3 first.

	Futurewei
	Ok to discuss this in a later stage after 2.3 is done

	Ericsson
	Discussion point 2 can be addressed after point 1 is concluded. 

	MTK
	Yes, the relaxed timeline should be discussed due to multiple CCs and higher complexity. We can accept to discuss Section 2.3 first.

	Huawei, HiSilicon
	Yes, but better to reach consensus on the question of section 2.3 first.

	Moderator
	Discussion closed. It may be reopened if the discussion in Section 2.3 is concluded



Summary of first round of discussions
Majority prefers to first focus on concluding of the discussions in Section 2.3. If the discussion in Section 2.3 is concluded, we can re-open the discussion in Section 2.4. 

Switching for multiple SRS resource set triggered by a single DCI
It has been discussed in [7] that, for antenna switching purposes, more than one carrier switching SRS resources may be triggered by a single DCI. In such a case, it seems unclear in the current specifications if the UE should switch back to the source CC during the time period between aperiodic SRS resource sets. In particular, UE behavior may be different depending the time length between aperiodic SRS resource sets relative to the RF tuning time.  As such, Moderator would like to ask sources to provide their views regarding the following proposal from [7]:
Proposal 2:
RAN1 to clarify when multiple SRS resource sets are triggered by single DCI, whether the UE should stay in the target CC or not during the period between the triggered SRS resource sets.

	Source
	Comment

	Qualcomm
	Our understanding is that, based on current spec, the UE will always go back to the source. We acknowledge there may be some advantage in staying at the target and are open to introducing this as an enhancement.

	ZTE
	In our view, if there are some UL transmissions, UE has to switch back.

	Vivo
	From our view, UE should go back to source carrier c2 based on current spec. Although it may decrease carrier switching time, it would be very complicated in terms of timeline, rule for stay or leave etc. considering various scenarios.

	Samsung
	This seems UE implementation issue. As ZTE’s comment, if there is UL transmission, UE should switch back to the source CC but if there is no UL transmission and other SRS resource set would be transmitted in the target CC, UE can stay in the CC by UE implementation. 

	Intel
	We think this issue should be clarified.
If the period between SRS resource sets triggered by the same DCI is smaller than the RF switching time, and the UE switch back to the source CC after transmitting the first SRS resource set, then the time is not enough for the UE to switch to the target CC to transmit the second SRS resource set.
One question to Qualcomm and vivo, could you please point which part of spec specifies the UE should always switch back to the source CC?

	Futurewei
	I share the view of Samsung. This can be left for UE implementation as long as the UE and the gNB have the same understanding of the SRS carrier switching timeline.

	Ericsson
	We are open to further clarification, but prefer to have more specific proposals to see if they will help the situation or not.

	MTK
	We share the same view as Ericsson. Open for further clarification.

	Intel
	We think this can’t be up to UE implementation. Given that the multiple SRS resource sets triggered by the same DCI are distributed over different slots, from network perspective, it is not clear whether the gNB could schedule some transmission over source CC during the period between the triggered SRS resource sets, if this issue is up to UE implementation.
In Rel-17, this becomes even more problematic since more aperiodic SRS resource sets could be triggered by the same DCI for antenna switching with up to 8 Rx.
@Ericsson, the specific proposal would be:
Proposal: When multiple aperiodic SRS resource sets for carrier switching are triggered by the same DCI and all the SRS resource sets will be transmitted according to the dropping rule, if the time period between the SRS resource sets is smaller than the required RF switching time, the UE stays in the target CC in the period between the SRS resource sets; otherwise, the UE switches back to the source CC after transmitting one SRS resource set.

	Huawei, HiSilicon
	It is not clear enough what the potential spec impact would be by the proposal.
In our understanding, what should be specified are 
· whether a transmission on an uplink other than the target CC can be scheduled between triggered SRS resource set
· if scheduled, whether any switching gap is needed and any appropriate timeline
Once the above two bullets are specified well, if a gNB does not schedule any other transmission between the triggered SRS resource sets, whether the UE should stay in the target CC or not is just up to UE implementation, which does not require any specification impact.

	Moderator
	Please continue discussions in “Second round of discussions”



On a related issue, [7] observes that when the UE performs collision handling for SRS carrier switching, there is a deadline whether to consider the DCI triggering the SRS or other uplink signals. However, it is currently unclear when a single DCI triggers more than one carrier switching SRS resource sets, whether the same timeline applies to all triggered resources sets or an individual timeline would apply to each resource set. Moderator would like to ask sources to provide their views regarding the following proposal from [7]:
Proposal 3:
In the case that multiple SRS resource sets are triggered by the same DCI, RAN1 to clarify whether individual timeline operation is applied to each triggered SRS resource set, or the same timeline is applied to all the triggered SRS resource sets.

	Source
	Comment

	ZTE
	The agreed timeline should be used for all triggered SRS resource sets.
However, in one CC, only one SRS resource set or two sets in two consecutive slots(1T4R) can be triggered by the DCI. If we extend the timeline to all CCs, there may not be any issues.

	Samsung
	We need more time to check whether this can affect our implementation or not. 

	Intel
	Suggest to clarify this issue.
One question to ZTE, could you please explain a bit more why there is no issue if the timeline is extended to all the CCs?

	Futurewei
	Some clarification may be needed first to better understand what “individual timeline operation” versus “same timeline” meant here. Is the following the right understanding?
· “individual timeline operation” means that for each SRS resource set, the deadline to consider DCI triggering the SRS or other uplink signals is applied and decision is made independently amongst the SRS resource set.
· “same timeline” means that the deadline to consider DCI triggering the SRS or other uplink signals is applied considering the multiple SRS resource sets as a whole so that a single decision on collision handling is make for these SRS resource sets.

	Ericsson
	We are open to further clarification here as well, but whether this will need separate changes from the outcome of proposal 2 is unclear to us.  That is, clarification for if the UE stays on the switching-to carrier might already make the timeline clear.

	MTK
	We support to clarify this issue.

	Intel
	@Futurewei, Yes, the understanding is correct.

@Ericsson, Proposal 2 is more related with UE default behavior in carrier switching, i.e., after transmitting one SRS resource set whether or not the UE should switch back to source CC. The timeline operation is related with the deadline for dropping rule. So, the clarification on Proposal 3 is helpful for Proposal 2, since Proposal 3 is related with determining whether the SRS resource set will be transmitted.

One question to the group, in current spec the timeline operation is described as below:
“For an SRS transmission starting in symbol 𝑁𝑐1 of carrier 𝑐1 and a conflicting transmission in carrier 𝑐2 starting in symbol 𝑁𝑐2, the UE shall apply the prioritization / dropping rules in the remainder of this clause taking into account: …”
Here, does ‘an SRS transmission’ means the transmission of one SRS resource set or all the SRS resource sets triggered by the same DCI?
In my understanding, it means the transmission of one SRS resource set since it’s just ‘an’ SRS transmission. We would like to check with companies on the understanding.

	Huawei, HiSilicon
	Since it is only one DCI trigger, it results in only one timeline. The single timeline is applied to all triggered resource sets.

	Moderator
	Please continue discussions in “Second round of discussions”



Summary of first round of discussions
Regarding Proposal 2, at least three companies believe that the UE behavior is an implementation issue while other companies believe that either UE behavior is currently clear or needs to be clarified. A company has provided a proposal towards such clarification. Moderator suggests continue discussion on this issue on the second round of discussions. 
Regarding Proposal 3, 2 companies believe that whether individual timelines or the same timeline is applicable to the AP CSI-RS resource sets should be clarified, two companies believe that the same timeline is applicable, one company needs to study issue further, and one company believes that the outcome of discussion related Proposal 2 (Discussion Point 2.5.-1) may resolve the issue discussed in Proposal 3. Moderator suggests continue discussion on this issue on the second round of discussions. 
Second round of discussions
Regarding proposal 2, Moderator would like to invite companies to further discuss the issue in Discussion Point 2.5.1:
Discussion Point 2.5.-1:
When multiple aperiodic SRS resource sets for carrier switching are triggered by the same DCI and all the SRS resource sets will be transmitted according to the dropping rule, regarding UE behavior on switching back to the source CC after transmitting one SRS resource set, down select from one of  the following alternatives or a introduce new alternative:
Alt 1) UE behavior is clear from specifications (please explain how). No need to modify the specification.
Alt 2) This is an implementation issue.  No need to modify the specification.
Alt 3) If the time period between the SRS resource sets is smaller than the required RF switching time, the UE stays in the target CC in the period between the SRS resource sets; otherwise, the UE switches back to the source CC after transmitting one SRS resource set.

	Source
	Comment

	Apple
	In our understanding, for A-SRS UE is supposed to go back to the source but we would like to know advantage of staying in the target, and what would be the indication to switch back to the source 

	ZTE
	In the main bullet, it should be for a given target CC as one DCI can trigger carrier switching SRS in multiple CCs. 
Again, for a given target CC, only one SRS resource set or two sets in two consecutive slots can be triggered by a DCI based on the current 38.214 for  SRS Tx switching. 
· There is no issue for one set case since all SRS resources within the set should be transmitted in the same slot. UE should not switched back to the source CC in the gap between different SRS resources.  
· For two SRS resource sets, since they are transmitted in two consecutive slots, we also think UE should stay in the target CC, and not switch back to the source CC.
Here is our suggestion
 For a target CC, Wwhen multiple aperiodic SRS resource sets for carrier switching are triggered by the same DCI and all the SRS resource sets will be transmitted according to the dropping rule, UE should not switch back to the source CC during the gap among all SRS resources of all SRS resource setsregarding UE behavior on switching back to the source CC after transmitting one SRS resource set, down select from one of  the following alternatives or a introduce new alternative:


	CATT
	Alt 2 is preferred. In our opinion, whether a UE switches back to the source CC or stays in the target CC is an implementation issue. During the period between the two sets, if UL transmission is scheduled for source CC, UE can switch back to the source CC, otherwise, UE can stay in the target CC. What’s the advantage of specifying UE’s behavior?

	Intel
	@ZTE, we don’t think current Rel-16 spec has restriction that the two aperiodic SRS resource sets for 1T4R should be transmitted in two consecutive slots. Please see copied spec text below:
For 1T4R, zero or two SRS resource sets each configured with higher layer parameter resourceType in SRSResourceSet set to 'aperiodic' and with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource in the given two sets is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srsPowerControlAdjustmentStates in SRS-ResourceSet. The UE shall expect that the value of the higher layer parameter aperiodicSRS-ResourceTrigger or the value of an entry in AperiodicSRS-ResourceTriggerList in each SRS-ResourceSet is the same, and the value of the higher layer parameter slotOffset in each SRS-ResourceSet is different.
It can be observed that current spec just specifies that for 1T4R, the two aperiodic SRS resource sets are transmitted in different slots, but it doesn’t say the SRS resource sets have to be sent over two consecutive slots.
So, we think the original proposal is more generic.
We are fine to add ‘For a target CC’.

@CATT, as explained in previous round, since the multiple SRS resource sets triggered by the same DCI are distributed over different slots, from network perspective, it is not clear whether the gNB could schedule some transmission over source CC during the period between the triggered SRS resource sets, if this issue is up to UE implementation.

@Apple, for two SRS resource sets triggered by the same DCI, if the UE always switch back to the source CC after sending one SRS resource set, then if the time length between two SRS sets is not enough for RF switching time, the UE can’t switch back to the target CC to transmit the second SRS resource set. In this case, the UE staying on target CC helps to transmit the second SRS resource set. Regarding the indication to switch back to the source, if the time length between SRS sets is larger than the RF switching time, then the UE switches back to the source CC after sending one SRS resource set.


	Futurewei
	We prefer Alt 2. There may be ambiguity for some cases between gNB and UE. However, specifying UE behavior for all cases is not necessary especially considering the possible combination and the difference implementation at the UEs. 

	vivo
	Prefer Alt 2.
From our understanding, UE can switch back to source carrier after each carrier switching resource set. Although we understand the intention of staying in source carrier is to speed up carrier switching, it can be realized by UE implementation. 



Regarding proposal 3, Moderator would like to invite companies to further discuss the issue in Discussion Point 2.5.-2:
Discussion Point 2.5.-2:

In the case that multiple SRS resource sets are triggered by the same DCI, which one of the following alternatives is applicable:
Alt 1) Individual timeline is applied to each triggered SRS resource set
· “individual timeline” means that for each SRS resource set, the deadline to consider DCI triggering the SRS or other uplink signals is applied and decision is made independently amongst the SRS resource set.
Alt 2) The same timeline is applied to all the triggered SRS resource sets
· “same timeline” means that the deadline to consider DCI triggering the SRS or other uplink signals is applied considering the multiple SRS resource sets as a whole so that a single decision on collision handling is make for these SRS resource sets.
Alt 3) Defer this discussion to after concluding Discussion Point 2.5.-1

	Source
	Comment

	Apple
	We need to spend more time and discuss more carefully about the scenario. So we tend to Alt3 for now

	ZTE
	For a target CC, the same timeline should be applied for all SRS resource sets. The maximum two SRS resource sets should be assumed together. 
For different target CCs, the timeline is different.

	CATT
	Alt 1 is preferred. 

	Intel
	Our interpretation of current spec is Alt1. But we are open on whether Alt1 or Alt2 should be finally adopted based on discussion.

	Futurewei
	We prefer Alt 1.


Conclusions
Following agreements were made in this meeting:

Agreement:
For a target CC, when multiple aperiodic SRS resource sets for carrier switching are triggered by the same DCI and all the SRS resource sets will be transmitted according to the dropping rule, regarding UE behavior on switching back to the source CC after transmitting one SRS resource set, further discuss the following alternatives:
Alt 1) The behavior depends on the UE implementation
Alt 2) UE stays in the target CC in the period between the SRS resource sets.
Alt 3) If the time period between the SRS resource sets is smaller than the total required RF switching time to the source CC and back to the target CC and a higher priority UL transmission and/or DL reception is not scheduled on the source CC in the time period between the two SRS resources sets, the UE stays in the target CC in the period between the SRS resource sets; otherwise, the UE switches back to the source CC after transmitting each SRS resource set.
Alt 4) UE switches back to source CC between the SRS resource sets


Agreement:

[bookmark: _GoBack]For a target CC, In the case that multiple SRS resource sets are triggered by the same DCI, regarding the applicable timeline(s), further discuss the following alternatives:
Alt 1) Individual timeline is applied to each triggered SRS resource set
1. “individual timeline” means that for each SRS resource set, the deadline to consider DCI triggering the SRS resource set or other uplink signals is applied and decision is made independently amongst the SRS resource sets.
Alt 2) The same timeline is applied to all the triggered SRS resource sets
1. “same timeline” means that the deadline to consider DCI triggering the SRS resource sets or other uplink signals is applied considering the multiple SRS resource sets as a whole so that a single decision on collision handling is made for these SRS resource sets.
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Appendix A: Section 6.2.13 of 38.214
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR), the UE temporarily suspends the uplink transmission on carrier c2.
For an SRS transmission starting in symbol  of carrier  and a conflicting transmission in carrier  starting in symbol,  the UE shall apply the prioritization / dropping rules in the remainder of this clause taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and  is at leastsymbols and an additional time duration ,  and the time interval between the last symbol of PDCCH and  is at least   symbols; and
-	semi-persistent CSI reports or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .
where , and the time interval unit of OFDM symbol is counted based on the smaller subcarrier spacing across  and their corresponding scheduling cells.
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in [13, TS 38.306].
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in [13, TS 38.306]. 
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying periodic/semi-persistent CSI comprising only CQI/PMI/L1-RSRP/L1-SINR, and/or SRS transmission on another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) on the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in [13, TS 38.306]. 
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying aperiodic CSI comprising only CQI/PMI/L1-RSRP/L1-SINR whenever the transmission and aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in [13, TS 38.306].
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If a UE is configured with more than one serving cell, and for a group of cells belonging to bands that are signalled to
be switched together in txdntennaSwitchUL the UE may assume the same transmit antenna port value is indicated in
each PDCCH/EPDCCH with DCI format 0 in a given subframe.




