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1	Introduction
This contribution is a revision of R1-2310435 capturing further discussion.
In this contribution, we summarize the continuation of the discussion triggered in RAN1#114 by R1-2308180 on aperiodic triggering support for SRS carrier switching [1] [2]. Issues addressed here for DCI 1_1/1_2 include:
How existing UE capability supports aperiodic SRS carrier switching triggering, and whether a new Rel-17 UE capability is needed
How aperiodic SRS is transmitted on serving cells, and on how many it is transmitted
How SRS resource sets are configured 
Cross-carrier and self-scheduling.
New topics raised at this meeting also addressed in this summary are:
Support for Rel-17 antenna switching configurations with SRS carrier switching
Support of Rel-17 A-SRS PUSCH-less triggers using DCI format 0_1/0_2 with SRS carrier switching.

To facilitate further discussion offline if needed, please fill in your contact info in the table in section 6.
2	Discussion
2.1 Need for UE capability for support of DCI format 1_1 and 1_2
The agreement below was made in RAN1#114 regarding whether UE capability is needed for support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching 
Agreement
Select one of the following two alternatives in RAN1#114bis:
· Alt 1: RAN1 concludes that DCI 1_1 and 1_2 triggering are supported for aperiodic SRS carrier switching in Rel-15
· Alt 2: RAN1 agrees to introduce Rel-17 UE capability signalling related to support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching.

In Moderator’s understanding, company views on Alt 1 vs. Alt 2. from contributions into this meeting can be summarized with the following options:
1. Support Alt 1, i.e. no new capability is needed for support of A-SRS carrier switching
a. Support: Ericsson, Oppo, Qualcomm, ZTE
2. Prior to deciding among Alt 1 and Alt 2, first reach a consensus on what existing (if any) capabilities must be reported by UE to indicate support of triggering A-SRS for carrier switch by UE specific DL DCI
a. Apple
3. No opinion offered on Alt 1 vs. Alt 2
a. Fujitsu
It seems that there would be consensus if mutual understanding can be reached on what capabilities are to be supported.  Therefore, we would like to first see if this is possible.  
Apple [7], state that to support A-SRS through UE specific DL DCI, UE at least must indicate 2-52 srs-CarrierSwitch and support of A-SRS with usage “antennaSwitching” on the PUSCH-less band as explained by 2-53 (either through capability signaling or by indicating to support of srs-CarrierSwitch for PUSCH-less band and leaving the field of supportedSRS-Resources absent.
We also consider this from Moderator’s perspective.  SRS carrier switching related capabilities are given below. As pointed out in [7], in order to support the SRS carrier switching feature, the UE must be capable of 2-56, srs-CarrierSwitch. srs-CarrierSwitch depends on 2-53, supportedSRS-Resources, although if the UE does not report this capability for a band where srs-CarrierSwitch the UE has a default capability that includes one aperiodic SRS resource with one SRS port, among others.  We note that 2-55 srs-TxSwitch is not required by srs-CarrierSwitch, which may be surprising since SRS carrier switching is generally used to provide DL CSI via reciprocity, and since even UEs with 1 SRS port may not support reciprocal transmission and reception and so not srs-TxSwitch. Furthermore, according to 38.214 section 6.2.1.3, DCI format 2_3 requires A-SRS with usage ‘antennaSwitching’, and so DCI 1_1/1_2 should have the same requirement.  This aspect is further discussed in section 2.2.
As described in 38.214 section 6.2.1.3, SRS carrier switching only switches to carriers of PUSCH-less cells, and its use implies that at least basic DL CA is supported, i.e. 6-5 supportedBandCombinationList.  Moreover, there are no capabilities related to DCI 1_1/1_2 with SRS carrier switching.
We note that there are additional UE capabilities in various releases that relate to SRS carrier switching and antenna switching, however these are optional features and are not required for support of the basic feature.

	2-52
	Basic SRS
	1) Support 1 port SRS transmission
2) Support periodic/aperiodic SRS transmission
3) Support SRS Frequency intra/inter-slot hopping within BWP
4) At least one SRS resource per CC for aperiodic and periodic separately
	
	n/a

	2-53
	SRS resources
	1) Maximum number of aperiodic SRS resources (configured to UE) per BWP
2) Maximum number of aperiodic SRS resources (configured to UE) per BWP per slot
3) Maximum number of periodic SRS resources (configured to UE) per BWP
4) Maximum number of periodic SRS resources (configured to UE) per BWP per slot
5) Maximum number of semi-persistent SRS resources (configured to UE) per BWP
6) Maximum number of semi-persistent SRS resources (configured to UE) per BWP per slot
7) Maximum number of SRS port per resource
	2-52
	supportedSRS-Resources {
1. maxNumberAperiodicSRS-PerBWP
2. maxNumberAperiodicSRS-PerBWP-PerSlot
3. maxNumberPeriodicSRS-PerBWP
4. maxNumberPeriodicSRS-PerBWP-PerSlot
5. maxNumberSemiPersitentSRS-PerBWP
6. maxNumberSP-SRS-PerBWP-PerSlot
7. maxNumberSRS-Ports-PerResource
}

	2-55
	SRS Tx switch
	1) Support SRS Tx port switch,
2) Report whether the uplink TX switching impact to downlink receiving in a band,
3) Report whether the UL Tx is switched together with UL Tx in another band
	2-53
	srs-TxSwitch {
1. supportedSRS-TxPortSwitch
2. txSwitchImpactToRx
3. txSwitchWithAnotherBand
}

	2-56
	SRS carrier switch
	Report inter-cell switching time capability
	2-53
	srs-CarrierSwitch {
srs-SwitchingTimesListNR, or
srs-SwitchingTimesListEUTRA
}


	
srs-CarrierSwitch (feature group 2-56) depends only on supportedSRS-Resources (FG 2-53), although 38.214 section 6.2.1.3 also requires that at least basic DL CA, supportedBandCombinationList (FG 6-5) is supported.
38.214 section 6.2.1.3 also requires that SRS carrier switching depend on srs-TxSwitch, but only for format 2_3.
If the UE does not report supportedSRS-Resources for a band where the UE supports srs-CarrierSwitch the UE has a default capability that includes, among others, one aperiodic SRS resource with one SRS port.
									
Question 2.1.1: Please indicate if you agree with the following statement, and if not please comment indicating what the correct set of minimum features required for SRS carrier switching are.
	Minimum support for aperiodic SRS carrier switching triggered by DCI 1_1/1_2 requires the capabilities
· srs-CarrierSwitch (feature group 2-56) and its prerequisite(s) as specified in 38.306. 
· Basic DL NR-NR CA operation, supportedBandCombinationList (FG 6-5), e.g. since 38.214 section 6.2.1.3 requires switching among carriers of serving cells
· srs-TxSwitch (FG 2-55), as inferred by the similar requirement for format 2_3 in 38.214 section 6.1.2.3

	Company
	Agree (Y/N)
	Comments

	Qualcomm
	Y
	

	MTK
	Y
	

	Samsung
	Y
	

	Nokia, NSB
	Y
	

	CATT
	Y
	

	Fujitsu
	Y
	

	Apple
	comments
	Let’s be a bit more specific
Minimum support for aperiodic SRS carrier switching triggered by DCI 1_1/1_2 requires the capabilities
· srs-CarrierSwitch (feature group 2-56) and its prerequisite(s) as specified in 38.306. 
· Basic DL NR-NR CA operation, supportedBandCombinationList (FG 6-5), e.g. since 38.214 section 6.2.1.3 requires switching among carriers of serving cells
· Basic UL NR-NR CA operation, supportedBandCombinationList (FG 6-6), e.g. since 38.214 section 6.2.1.3 requires switching among carriers of serving cells
· srs-TxSwitch (FG 2-55), as inferred by the similar requirement for format 2_3 in 38.214 section 6.1.2.3 
· crossCarrierScheduling-SameSCS (FG 6-10) if triggering cell and target cell for A-SRS CS are not the same

	ZTE
	Y
	Okay for Apple’s update

	Moderator
	
	It looks like we are quite close to agreement.  
Regarding Apple’s/ZTE’s suggestion that UL NR-NR CA is required, I’m not sure why this is required.  UL CA means that the UE can transmit simultaneously on the carriers, which is more than what carrier switching needs. The ability to transmit on the switching-to cells should be identified by srs-CarrierSwitch. 
Agree with Apple that cross carrier scheduling is needed in case triggering and target cells are not the same.  However, cross carrier scheduling is an option on top of self scheduling, so pending clarification of the need for UL CA, I would suggest the following revision:
Please provide your view on the following statement for further discussion:
Minimum support for aperiodic SRS carrier switching triggered by DCI 1_1/1_2 requires the capabilities
· srs-CarrierSwitch (feature group 2-56) and its prerequisite(s) as specified in 38.306. 
· Basic DL NR-NR CA operation, supportedBandCombinationList (FG 6-5), e.g. since 38.214 section 6.2.1.3 requires switching among carriers of serving cells
· srs-TxSwitch (FG 2-55), as inferred by the similar requirement for format 2_3 in 38.214 section 6.1.2.3
If cross carrier scheduling is to be used for SRS carrier switching triggered by DCI 1_1/1_2, the additional capability is needed:
crossCarrierScheduling-SameSCS (FG 6-10) if triggering cell and target cell for A-SRS CS are not the same

	MTK
	
	Our understanding is UL NR CA is needed due to the following 38.214 spec. Open to hear other views.



	Moderator2
	
	If I understand correctly, the inter-band CA in the text above is DL CA, since UL CA would require PUSCH on the switching-to cells.
While further comments are invited, at this stage of the discussion and given the responses to question 2.2.1, it does not seem essential to agree on an exact set of UE capabilities.  Moderator instead suggests to focus on Proposal 2.2.1.



While we will focus for now on answering Question 2.1.1, with Question 2.1.2 I’d like an updated view of what more companies think of Alt 1 vs. Alt 2 as of this meeting. Also, if there is quick consensus on Question 2.1.1, we might resolve the UE capability issue quickly by restating the question as a proposal.
Question 2.1.2: Please indicate if you support the possible outcome below, and if not, what new Rel-17 UE capability signalling is needed to support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching. 
	Alt 1 from RAN1#114: “RAN1 concludes that DCI 1_1 and 1_2 triggering are supported for aperiodic SRS carrier switching in Rel-15” is agreed, and no new UE capability is defined the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching.

	Company
	Support (Y/N)
	Comments

	Qualcomm
	Y
	

	MTK
	Y
	

	Samsung
	Y
	

	Nokia, NSB
	Y
	

	OPPO
	Y
	

	CATT
	Y
	

	Fujitsu
	Y
	

	Apple
	comments
	“RAN1 concludes that DCI 1_1 and 1_2 triggering are supported, subject to existing UE capabilities, for aperiodic SRS carrier switching in Rel-15” is agreed, and no new UE capability is defined the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching.

	ZTE
	Y
	

	Huawei, HiSilicon
	
	In case of more than one PUSCH-less carriers configured with SRS carrier switching, it is possible that two DL DCIs trigger overlapped SRS carrier switching. There is no specified UE behaviour on carrier priority for this case yet, which is different from the trigger of DCI 2_3. Additionally, it seems unclear whether carrier priority is needed when a trigger of DCI 2_3 and a trigger of DL DCI overlap. Therefore, we suggest to narrow down the case for no new capability as “in the case where DCI 2_3 is not configured and/or only one uplink carrier is configured with SRS carrier switching.”

	Ericsson
	Y
	

	Moderator
	
	While ‘supported’ normally implies that there may be capabilities, I’m fine also with Apple’s revision to be extra clear.  I’ve added Huawei’s suggested text, and would invite other companies view on this aspect. Given the consensus so far, can we upgrade this question to a proposal as follows?
Please provide your view on the following statement in further comments, including the case where DCI 2_3 is not configured and/or only one uplink carrier is configured with SRS carrier switching:
Proposal 2.1.1:
Alt 1 from RAN#114, “RAN1 concludes that DCI 1_1 and 1_2 triggering are supported, subject to existing UE capabilities, for aperiodic SRS carrier switching in Rel-15” is agreed as updated, and no new UE capability is defined for the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching in the case where DCI 2_3 is not configured and/or only one uplink carrier is configured with SRS carrier switching.

	MTK
	
	Fine with Proposal 2.1.1.

	OPPO
	
	Fine with the updated proposal. 

	Moderator2
	
	It seems that proposal 2.2.1 is stable, but should be confirmed in online discussion. We should further discuss the case where DCI 2_3 or UL CA is configured.
Proposal 2.1.1:
Alt 1 from RAN#114, “RAN1 concludes that DCI 1_1 and 1_2 triggering are supported, subject to existing UE capabilities, for aperiodic SRS carrier switching in Rel-15” is agreed as updated, and no new UE capability is defined for the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching in the case where DCI 2_3 is not configured and/or only one uplink carrier is configured with SRS carrier switching.
· Further discuss the case where DCI 2_3 or UL CA is configured

	Moderator 3
	
	After offline discussion with Huawei, I understand their intention is “in the case where DCI 2_3 is not configured and/or only one uplink carrier is configured with SRS carrier switching”, i.e. no relation to UL CA.
Also, Moderator received offline comments pointing out that priority among multiple aperiodic SRSs is also not currently specified in the non-carrier switching case. 
From moderator’s perspective, it is not clear why the network would schedule colliding carrier switched SRSs for one UE.
Given these comments, Moderator would like further discussion of whether network implementation is sufficient to avoid collision among carrier switched SRSs triggered by DL DCIs and/or DCI 2_3.  Therefore, the proposal is updated as follows, where whether the bracketed text is kept or not is to be discussed.
Proposal 2.1.1 r1:
Alt 1 from RAN#114, “RAN1 concludes that DCI 1_1 and 1_2 triggering are supported, subject to existing UE capabilities, for aperiodic SRS carrier switching in Rel-15” is agreed as updated, and no new UE capability is defined for the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching [in the case where DCI 2_3 is not configured and only one uplink carrier is configured with SRS carrier switching].
Please provide your views.

	
	
	



2.2 SRS configuration and transmission constraints
Various proposals were discussed to clarify how SRS should be configured and the constraints on SRS transmission (e.g. on how many cells) in RAN1#114, leading up to Proposal #3 in [2].  In this section, we further consider these aspects as well as some new issues that have arisen in this meeting.

From the discussion of Question 2.2.1 from RAN1#114, as well as contributions into this meeting, it seems there is consensus DCI 1_1/1_2 for SRS carrier switching triggers transmission on at most one cell scheduled by the DCI.  However, this should be confirmed to ensure companies have common understanding.
Question 2.2.1: Please indicate if you agree with the following statement, and if not, comment on how you think the triggering should work.
	For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI

	Company
	Agree (Y/N)
	Comments

	Qualcomm
	Y
	

	MTK
	Y
	

	Samsung
	Y
	

	Nokia, NSB
	Y
	

	OPPO
	Y
	

	CATT
	Y
	

	Fujitsu
	Y
	

	Apple
	Y
	Although the intention of proposal is not very clear. 

	ZTE
	Y
	

	Huawei, HiSilicon
	Y
	

	Ericsson
	Y
	

	Moderator
	
	@All: Thanks for the confirmation 



As pointed out in section 2.1 above, UE capability does not state a dependence of srs-CarrierSwitch on srs-TxSwitch, although 38.214 section 6.2.1.3 requires that SRS resource sets with usage ‘antennaSwitching’ are used for carrier switching, but only for format 2_3.  In this section of 38.214, copied below, we highlight requirements for SRS resource sets with carrier switching and the order of the cells on which the UE transmits SRS are given with the following, and show these are given for DCI format 2_3, but not for DCI 1_1 or 1_2. 
	For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeA’, and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’

For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’ without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
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.



As observed above for the excerpt of 38.214, there is no statement of how UEs should trigger SRS for DCI 1_1 or 1_2 should trigger SRS transmission on cells. This is also not explicitly stated or elsewhere in the layer 1 specifications in Moderator’s understanding. As also observed above, SRS carrier switching capability does not depend on support for Tx switching in 38.306 (or 38.822), although DCI format 2_3 requires configuration of SRS resources with usage ‘antennaSwitching’. 

Question 2.2.2: Please indicate if you agree with the two following statements, and if not, comment on where the requirements are given to use SRS resource sets with usage ‘antennaSwitching’ for SRS carrier switching and/or that the UE transmits on at most one serving cell scheduled by DCI 1_1 or 1_2.
	a) That the UE must use SRS resource sets with usage ‘antennaSwitching’ for SRS carrier switching is explicitly specified in the case of triggering with DCI format 2_3, but not for other DCI formats.
b) It is not explicitly stated in L1 specifications that the carrier switching SRS is transmitted on at most one serving cell scheduled by DCI 1_1 or 1_2.

	Company
	Agree (Y/N for a) and for b))
	Comments

	Qualcomm
	Y
	

	MTK
	Y
	

	Samsung
	Y
	

	Nokia, NSB
	Y
	

	OPPO
	Y
	

	CATT
	Y
	

	Fujitsu
	Y
	

	Apple
	
	Agree with (a) but we are not sure about b. I mean is it even possible to trigger A-SRS on more than PUSCH-less cells? 

	ZTE
	Y
	Regarding Apple’s comment, we think that for the one given DCI, SRS for only one serving cell can be triggered.   

	Ericsson
	Y
	

	Moderator
	
	To answer Apple’s question, in moderator’s understanding, the answer is ‘no’, SRS can only be transmitting on one cell per trigger for DCI 1_1/1_2.  But we have to dig to find that, since SRS carrier switching is configured by SRS-CarrierSwitching, which does allow transmission on multiple cells, although only for DCI 2_3.  Not stating the cells on which transmission occurs for 1_1/1_2, but stating it for 2_3 Type A and B triggering makes this harder to ferret out.
Overall, there seems to be agreement for at least a), and possibly for b) with a bit more discussion, in the following.  Further comments are welcome.
a) That the UE must use SRS resource sets with usage ‘antennaSwitching’ for SRS carrier switching is explicitly specified in the case of triggering with DCI format 2_3, but not for other DCI formats.
b) It is not explicitly stated in L1 specifications that the carrier switching SRS is transmitted on at most one serving cell scheduled by DCI 1_1 or 1_2.

	MTK
	
	Tend to agree with (a) and (b).

	Moderator2
	
	It seems we can conclude that the following statement is the common understanding:
a) That the UE must use SRS resource sets with usage ‘antennaSwitching’ for SRS carrier switching is explicitly specified in the case of triggering with DCI format 2_3, but not for other DCI formats.
b) It is not explicitly stated in L1 specifications that the carrier switching SRS is transmitted on at most one serving cell scheduled by DCI 1_1 or 1_2.



Support for self- and cross-carrier scheduling was raised in this meeting, and there appears to be conflicting views from the contributions on which is supported.  Apple propose [7]: “The indication is limited to self-scheduling PUSCH-less serving cell.”, while ZTE propose [4]: “Regarding SRS carrier switching, the target CC of SRS triggered by a DCI format 1_1 or 1_2 is indicated by carrier indicator field in the DCI, i.e., the same as that for the PDSCH scheduled by the DCI.”  From offline discussions RAN1#114, our understanding is that some companies think that both cross-carrier and self-scheduling is supported.  We would therefore like to expand this discussion further to see other companies’ views.
Question 2.2.3: Please indicate which of the if you agree with the following statements, and comment on why.
	For DCI 1_1/1_2 triggered SRS carrier switching:
a) Only self-scheduling is supported
b) Only cross-carrier scheduling is supported
c) Both self- and cross-carrier scheduling is supported.

	Company
	Support which of a), b), or c)?
	Comments

	Qualcomm
	C
	

	MTK
	C
	

	Samsung
	C
	

	Nokia, NSB
	C
	

	OPPO
	C
	No restriction in the spec. 

	CATT
	C
	

	Fujitsu
	C
	

	Apple
	c
	Please “add subject to existing UE capabilities” at the end of c

	ZTE
	C
	

	Ericsson
	c
	

	Moderator
	
	If I understand correctly, Apple’s intention is to have cross-carrier be subject to UE capability, as discussed in section 2.1.  Is the following acceptable: 
Please provide your view on the following statement for further discussion:
“UEs at least self-scheduling for DCI 1_1/1_2 triggered aperiodic SRS carrier switching.  Cross-carrier scheduling can be additionally supported according to capability for cross-carrier scheduling”

	MTK
	
	Support the statement.

	OPPO
	
	Fine with the update. 

	Moderator2
	
	Moderator expects that the statement below should be OK for all companies:
“UEs support at least self-scheduling for DCI 1_1/1_2 triggered aperiodic SRS carrier switching.  Cross-carrier scheduling can be additionally supported according to capability for cross-carrier scheduling”



If there is consensus for Question 2.2.2 above, then whether a correction is needed should be next discussed.  Text proposal 2.2.1 (which was Proposal #3 in [2]) below received some support in offline discussions, so it is used as a starting point here. 
Text proposal 2.2.1
[bookmark: _Ref146569819]We therefore propose the following change to 38.214 section 6.2.1.3:

	For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’ without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
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.



Proposal 2.2.1: Please indicate whether you agree with text proposal 2.2.1 above as written.  If not, please comment on how it might be improved, or why it is not needed, taking into account Questions 2.2.1 and 2.2.2.
	a) UEs using the srs-TriggeringDCI feature can be configured without PUSCH on a cell.
b) Aperiodic SRS carrier switching triggered by DCI 0_1/0_2 on PUSCH-less cells is supported in Rel-17

	Company
	Agree (Y/N for a) and for b))
	Comments

	Qualcomm
	Y
	We are OK with the suggested TP and we prefer it to be a CR for Rel-17 or 18.

	MTK
	Y
	Also prefer to be R17 or R18 CR.

	Samsung
	
	We think it is not essential correction. But if the majority wants to clarify this, we can live with this correction. If RAN1 makes spec change in Rel17 or 18, we should clarify ‘PUSCH-less cells’ in the TP.

	Nokia, NSB
	Y
	We are OK with the suggested TP. Would be OK with Rel-16 CR as well

	OPPO
	
	If we can agree on Alt1, either a Rel-17/18 CR or a conclusion could be fine, assuming that is already common understanding. 

	CATT
	
	The correction is not essential, but we can live with it.

	Fujitsu
	
	One suggestion is to remove “one or two” in the new text.

	Apple
	Y
	Same comment as QC and MTK

	ZTE
	
	In our view, this TP is not essential. A conclusion may be better for now.

	Ericsson
	Y
	For the release, Rel-17 is in line with recently added UE capabilities, such as 39-3-1 ‘Stay on the target CC for SRS carrier switching’, so that seems a logical choice.

	Moderator
	
	5 companies seem OK with the TP, 2 can be OK if modifications are made (one of which thinks spec change is not essential but can accept if the majority want the change), and an additional one thinks spec change is not essential but can live with it.  One company opposes a spec change.
For the companies that think the spec change is not essential and/or oppose it, may I ask the reason?  Everyone seems to agree with the statement in Question 2.2.1 below.  Given that, it seems that a spec change is needed.  Furthermore, given the concerns from some companies that that DCI 0_1/0_2 is not supported, without the spec change, isn’t the need for the spec change even greater (regardless o whether both 1_1/1_2 and 0_1/0_2 or only 1_1/1_2 are supported in addition to 2_3)?  Lastly, some companies not wanting the spec change here seem OK with clarifying the number of SRS resource sets, but shouldn’t a clarification be done for all DCI format supporting aperiodic SRS carrier switching?
a) That the UE must use SRS resource sets with usage ‘antennaSwitching’ for SRS carrier switching is explicitly specified in the case of triggering with DCI format 2_3, but not for other DCI formats.
b) It is not explicitly stated in L1 specifications that the carrier switching SRS is transmitted on at most one serving cell scheduled by DCI 1_1 or 1_2.

If there is a CR, companies are OK with Rel-17 as the earliest release, although one company is OK with Rel-16.
Regarding Samsung’s suggestion to clarify PUSCH-less, I’m not sure what is needed.  At the beginning of 38.214 section we have the following which restricts carrier switching to cells without PUSCH/PUCCH.  So my thinking is that we don’t need to repeat that in the text in the TP. 
“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.” … “During SRS transmission on carrier c1”…
Fujitsu propose to remove “one or two”, which is dependent on the outcome of Question 2.2.4 below.  Please see further discussion there.  Since there seem to be mixed views at present with removing “one or two”, we put that in brackets and look for further discussion. 
Please provide your view on the following statement for further discussion, including if “one or two” should be removed:
Proposal:
· Amend the added text in proposal 2.2.1 by adding brackets as follows, and further discuss if “one or two” can be removed”
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI and the UE in the serving cell transmits the configured [one or two] SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
· The CR is for Rel-17/18.

	MTK
	
	Prefer to keep “one or two” as it seems to align with current spec more.

	OPPO
	
	We tend to agree with MTK. Supporting more than two needs further agreement. 

	Moderator2
	
	Given the outcome of question 2.2.4, Moderator’s proposal is to leave ‘one or two’ in the TP, and leave future changes on this aspect to a TEI or WI.  Therefore, the proposal is revised by removing the square brackets as follows, going back to the original TP 2.2.1 above:
Proposal:
Add the following text to 38.214 section 6.2.1.3 in a Rel-17/18 CR, according to TP 2.2.1 above:
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
Please provide your further comments, if any.

	
	
	



A related issue on the needed SRS resource set configurations is that Rel-17 antenna switching configurations such as 1T8R, require up to 4 SRS resource sets, as pointed out by Fujitsu [6].  Therefore, ‘the configured one or two SRS resource set(s)’ in the highlighted text above excludes 1T8R for SRS carrier switching for DCI format 2_3.  Fujitsu therefore propose:
· RAN1 to discuss and adopt the following text change to TS 38.214 v17 to remove the restriction on supported configuration for SRS carrier switching.

Support for more than two SRS resource sets for aperiodic carrier switching naturally increases the complexity of the switching.  On the other hand, there are no current constraints on antenna switching configurations that can be used with SRS carrier switching.  From Moderator’s perspective, the question is then if the group’s view is that there was a reason to preclude support for the new antenna switching configurations or not.

Question 2.2.4: Please indicate your view to the question below, including a rationale if the Rel-17 configurations were intended to be precluded.  
	Were Rel-17 SRS antenna switching configurations that require more than two SRS resource sets intended to be precluded for use with aperiodic SRS carrier switching?

	Company
	Agree (Y/N)
	Comments

	Qualcomm
	N
	It was not intended. This can be fixed. 

	MTK
	
	We are not sure about the intention, but as R17 spec has been stable for a while, if we want to enable the mentioned new antenna switching configurations, we prefer to enable it in R18, maybe by a TEI.

	Samsung
	N
	It was not intended because the feature for antenna switching with 4 SRS resource sets was introduced in Rel17 and spec related to this part didn’t change. We can be fine with spec update.

	OPPO
	N
	However, we don’t see it is an essential issue. For 1T8R, it is also possible to configure 1 or 2 SRS resource sets in one or two slots. Without support of 3 or 4 SRS resource sets, SRS carrier switching with 1T8R can still be supported. Hence, we agree with MTK that a TEI can be better. 

	CATT
	N
	OK with spec update.

	Fujitsu
	N
	We think the new configuration in Rel-17 should not be precluded.
Since the SRS of antenna switching is used for carrier switching, it’s weird that antenna switching can support up to 4 aperiodic SRS resource sets but the carrier switching just support up to 2 aperiodic SRS resource sets operation.
And we really don’t see the necessity for such restriction.

	Apple
	
	We prefer not to increase number of SRS resource sets for SRS CS

	ZTE
	N
	Okay for spec update.

	Ericsson
	N
	In our recollection, there was not explicit discussion of carrier switching, but there was no intention to preclude it.  However, we could understand that e.g. additional UE capabilities may be needed for the additional SRS resource sets.

	Moderator
	
	7 companies believe that there was no intention to limit Rel-17 antenna switching configurations with SRS carrier switching, although one thinks it is not an essential issue. Two companies suggest that if they are supported, the Rel-17 configurations should be enabled using a TEI.  A third company prefers not to increase the number of SRS resource sets.
Given the diverse situation, Moderator suggests further discussion on this topic.  Two outcomes seem possible: 
1) remove ‘one or two’ from the 38.214 text above for DCI 1_1/1_2, also correct the corresponding text for DCI 2_3 and take it into account for text for 0_1/0_2 if their support is agreed, enabling any number of SRS resource sets to be used with SRS carrier switching and 
2) make a conclusion that Rel-17 antenna switching configurations with more than two SRS resource sets are not yet supported for aperiodic SRS carrier switching, and Moderator could observe in the summary that some companies concerned with modifying the spec to support more than two SRS resource sets suggested a TEI to add support for more than two SRS resource sets.
Please provide your further comments on which of the two possible outcomes you prefer.

	MTK
	
	Prefer (2) to align with current spec.

	OPPO
	
	Fine with 2). However, the spec. is very clear on this issue, and a conclusion seems unnecessary. Companies can provide TEI proposals if they want.

	Moderator 2
	
	With the additional responses, it seems now that 5 companies (QC, SS, CATT, ZTE, Fujitsu) think more than two SRS resource sets should be supported and the specifications should be corrected, with no new UE capability. Three companies (MTK, OPPO, Apple) think it is not supported by current specs and the specs should not be changed at this time, of which some think a TEI could be used to support more than two set configurations.
Therefore, at this stage, it seems difficult to change the specs to state support for more than two SRS resource sets with aperiodic SRS carrier switching.
However, Moderator highlights that some companies concerned with modifying the spec to support more than two SRS resource sets suggested a TEI to add support for more than two SRS resource sets.



Fujitsu also observe that Rel-17 aperiodic SRS triggering can be done without PUSCH.  Therefore, it may be possible to trigger SRS carrier switching on a PUSCH-less cell using DCI 0_1/0_2.  As initial comments from Moderator’s perspective, we observe that PUSCH-less triggering of SRS in UEs that support srs-TriggeringDCI is done dynamically by indicating a CSI request of all zeroes and setting the UL-SCH indicator flag to zero. Furthermore DCI 0_1/0_2 is described as being for PUSCH transmission. Therefore it is not immediately clear to the Moderator if a PUSCH-less configuration is supported when UE uses DCI 0_1/0_2.  Therefore, we would like to further check and discuss with other companies if Rel-17 PUSCH-less SRS triggering can be configured with PUSCH-less cells.  

Question 2.2.5: Please indicate if you agree with the following statements, and comment on why.
	a) UEs using the Rel-17 srs-TriggeringDCI feature can be configured without PUSCH on a cell.
b) Aperiodic SRS carrier switching triggered by DCI 0_1/0_2 on PUSCH-less cells is supported in Rel-17

	Company
	Agree (Y/N for a) and for b))
	Comments

	Qualcomm
	N
	

	MTK
	N
	After reading the spec again, we also think the spec is not very clear in this part. As DCI 0_1/0_2 is described as being for PUSCH transmission, we tend to disagree with the above statements.

	Samsung
	N
	

	OPPO
	N
	

	Fujitsu
	Y
	DCI 0_1/0_2 without scheduling PUSCH could be used to trigger aperiodic SRS only and this applies to the UE supporting srs-TriggeringDCI feature.
In current UE capability, the UE feature of srs-TriggeringDCI is configured per band.
So, the UE feature of srs-TriggeringDCI could be applied to the PUSCH-less cell. This our observation on statement a).
Regarding statement b), we think there is no restriction in the current spec that DCI 0_1/0_2 without scheduling PUSCH can’t be used to trigger aperiodic SRS carrier switching.

If companies think DCI 0_1/0_2 without scheduling PUSCH is not applicable for SRS carrier switching, could you please show the restriction in the spec?

	Apple
	N
	

	ZTE
	N
	DCI format 2_3 is used for PUSCH-less cells

	Huawei, HiSilicon
	N
	

	Moderator
	
	While a large majority of companies think that DCI 0_1/0_2 is not supported for SRS carrier switching, Fujitsu’s question on where it is precluded is a fair one.  As Mediatek point out, DCI 0_1/0_2 are for scheduling of PUSCH, but whether this is the general intention for DCI 0_1/0_2 or a strict requirement precluding PUSCH-less cells is not clear to Moderator at this time.  
So Moderator would ask if there is more explicit specification text that says that PUSCH must be configured on a cell that is scheduled by DCI 0_1/0_2.  Please provide your further comments on this aspect.

	Moderator2
	
	After some more checking, a more concrete reason why DCI 0_1/0_2 is not supported for a PUSCH-less cell is that it does not seem possible to determine the DCI field sizes without PUSCH-Config, since many of them depend on PUSCH-Config parameters.
Based on this, and given the comments from other companies, it seems we can conclude that aperiodic SRS carrier switching triggered by DCI 0_1/0_2 on PUSCH-less cells is not supported in current specifications.  Note that if text proposal 2.2.1 above clarifying DCI 1_1/1_2 is agreed, 38.214 should then identify the DCI formats supporting aperiodic SRS carrier switching, and the spec would be should be crystal clear regarding supported DCI formats. 

	
	
	



2.3 Power control for SRS carrier switching
In RAN1#114, it was proposed to correct that power control commands are not always used for SRS carrier switching, which in turn would preclude DCI format 1_1/1_2 as well as constrain DCI format 2_3 to use group based power control.  There continues to be not much support for this proposal in this meeting.  However, the proponent of the power control corrections in 38.213 is of the view that if support for DCI 1_1 and 1_2 with SRS carrier switching is clearly given elsewhere in specifications there is less risk of assuming that DCI 2_3 based power control is required for SRS carrier switching [9]. Therefore, Moderator will defer further discussion of power control, and revisit it if needed according to if and how DCI 1_1/1_2 support is clarified in the specifications.
3 Summary of discussion so far and way forward
3.1 First round summary (from R1-2310435)
Regarding the open issue from RAN1#114 below,
Agreement
Select one of the following two alternatives in RAN1#114bis:
· Alt 1: RAN1 concludes that DCI 1_1 and 1_2 triggering are supported for aperiodic SRS carrier switching in Rel-15
· Alt 2: RAN1 agrees to introduce Rel-17 UE capability signalling related to support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching.
We first discussed what UE capabilities would be needed.  There was general agreement for the following, although not complete alignment yet; details can be found in the discussion of Question 2.1.1.
Minimum support for aperiodic SRS carrier switching triggered by DCI 1_1/1_2 requires the capabilities
· srs-CarrierSwitch (feature group 2-56) and its prerequisite(s) as specified in 38.306. 
· Basic DL NR-NR CA operation, supportedBandCombinationList (FG 6-5), e.g. since 38.214 section 6.2.1.3 requires switching among carriers of serving cells
· srs-TxSwitch (FG 2-55), as inferred by the similar requirement for format 2_3 in 38.214 section 6.1.2.3
If cross carrier scheduling is to be used for SRS carrier switching triggered by DCI 1_1/1_2, the additional capability is needed:
crossCarrierScheduling-SameSCS (FG 6-10) if triggering cell and target cell for A-SRS CS are not the same.
After some discussion, this aspect did not seem critical to resolve which of Alt 1 or Alt 2 to select.  The following seems agreeable:
Proposal 2.1.1:
Alt 1 from RAN#114, “RAN1 concludes that DCI 1_1 and 1_2 triggering are supported, subject to existing UE capabilities, for aperiodic SRS carrier switching in Rel-15” is agreed as updated, and no new UE capability is defined for the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching in the case where DCI 2_3 is not configured and/or only one uplink carrier is configured with SRS carrier switching.
· Further discuss the case where DCI 2_3 or UL CA is configured

A second open issue, Proposal 3 from [2], partially copied below, was also discussed.
Proposal 3:
In RAN1#114bis, revisit the following change to 38.214 section 6.2.1.3 or make a similar change to UE capability as needed:
During the discussion, there was consensus for the following:
· For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI
· That the UE must use SRS resource sets with usage ‘antennaSwitching’ for SRS carrier switching is explicitly specified in the case of triggering with DCI format 2_3, but not for other DCI formats.
· It is not explicitly stated in L1 specifications that the carrier switching SRS is transmitted on at most one serving cell scheduled by DCI 1_1 or 1_2.
· Ues support at least self-scheduling for DCI 1_1/1_2 triggered aperiodic SRS carrier switching.  Cross-carrier scheduling can be additionally supported according to capability for cross-carrier scheduling
Two related new issues in RAN1#114bis were discussed:
1. If Rel-17 aperiodically triggered antenna switching that supports more than 2 SRS resource sets can be used with SRS carrier switching
Five companies (QC, SS, CATT, ZTE, Fujitsu) thought that more than two SRS resource sets should be supported and the specifications should be corrected, with no new UE capability. Three companies (MTK, OPPO, Apple) thought it is not supported by current specs and the specs should not be changed at this time, of which some think a TEI could be used to support more than two set configurations.
Therefore, at this stage, it seems difficult to change the specs to state support for more than two SRS resource sets with aperiodic SRS carrier switching.
However, Moderator highlights that some companies concerned with modifying the spec to support more than two SRS resource sets suggested a TEI to add support for more than two SRS resource sets.
2. Rel-17 aperiodic SRS triggering can be without PUSCH, and so it may be possible that DCI format 0_1/0_2 could trigger aperiodic SRS carrier switching.
The feedback from this discussion was that 0_1/0_2 are not supported for aperiodic SRS carrier switching.  One reason given is that the DCI field size is determined in part by PUSCH-Config parameters, and so PUSCH must be configured for the UE to receive DCI format 0_1/0_2.
A text proposal taking these observations and discussions into account was made (which is the same as Proposal 3 from [2]), as follows.  There seems to be general support for a Rel-17/18 CR, but it is not clear if there is full consensus yet.  Moderator suggests to discuss this proposal online.
Text proposal 2.2.1
We therefore propose the following change to 38.214 section 6.2.1.3 in a Rel-17/18 CR.

	For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’ without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
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.



Regarding the open issue from RAN1#114 on power control (excerpted below from [2]), 
Proposal 2:
Discuss the following change to 38.213 section 11.4 below to see if it can be agreeable: 
There continues to be not much support for this proposal in this meeting.  Moderator has deferred further discussion of power control, and will revisit it if needed according to if and how DCI 1_1/1_2 support is clarified in the specifications.  More details can be found in section 2.3.
3.2 Second round summary
After some offline discussion, Proposal 2.1.1 is revised as follows.  Proposal 2.2.1 is copied / reintroduced here for convenience.

Proposal 2.1.1 r1:
After offline discussion with Huawei, I understand their intention is “in the case where DCI 2_3 is not configured and/or only one uplink carrier is configured with SRS carrier switching”, i.e. no relation to UL CA.
Also, Moderator received offline comments pointing out that priority among multiple aperiodic SRSs is also not currently specified in the non-carrier switching case. 
From moderator’s perspective, it is not clear why the network would schedule colliding carrier switched SRSs for one UE.
Given these comments, Moderator would like further discussion of whether network implementation is sufficient to avoid collision among carrier switched SRSs triggered by DL DCIs and/or DCI 2_3.  Therefore, the proposal is updated as follows, where whether the bracketed text is kept or not is to be discussed.
Proposal:
Alt 1 from RAN#114, “RAN1 concludes that DCI 1_1 and 1_2 triggering are supported, subject to existing UE capabilities, for aperiodic SRS carrier switching in Rel-15” is agreed as updated, and no new UE capability is defined for the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching [in the case where DCI 2_3 is not configured and only one uplink carrier is configured with SRS carrier switching].
Further discuss the case where DCI 2_3 and one uplink carrier is configured with SRS carrier switching

As said in the first round summary above, a text proposal taking the observations and discussions into account was made (which is the same as Proposal 3 from [2]).  It has been clarified in offline discussions as follows.  There seems to be general support for a Rel-17/18 CR, but it is not clear if there is full consensus yet.  Moderator suggests to discuss this proposal online.
Text proposal 2.2.1
We therefore propose the following change to 38.214 section 6.2.1.3 in a Rel-17/18 CR.

	For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to ‘typeB’ without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, if it is configured by SRS-CarrierSwitching the UE transmits SRS on one serving cell not configured for PUSCH/PUCCH transmission scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.
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.



Since this text should reflect the behavior of Rel-15/16 UEs it can be quite helpful to clarify this in the cover sheet with the ‘magic sentence’.

Proposal 2.2.2
Capture on the cover sheet of the Rel-17/18 CRs
“This CR can be implemented in earlier releases than the CR without causing interoperability issues”
4 Conclusion
TBD
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6 Company Proposals
Proposals and supporting observations made in contributions to this meeting are:
	R1-2309027 ZTE
	Proposal 1: Regarding two alternatives as below made in RAN1#114, Alt 1 is preferred.
· Alt 1: RAN1 concludes that DCI 1_1 and 1_2 triggering are supported for aperiodic SRS carrier switching in Rel-15
· Alt 2: RAN1 agrees to introduce Rel-17 UE capability signalling related to support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching.
Proposal 2: Regarding SRS carrier switching, the target CC of SRS triggered by a DCI format 1_1 or 1_2 is indicated by carrier indicator field in the DCI, i.e., the same as that for the PDSCH scheduled by the DCI. 
Proposal 3: There is no ambiguity for the closed loop power control for SRS carrier switching triggered by DCI format 1_1 or 1_2 in current spec. 

	R1-2309571 OPPO
	Proposal: RAN1 concludes that aperiodic SRS carrier switching triggered by DCI format 1_1 and 1_2 is supported in Rel-15, and no further CR is needed.

	R1-2309634 Fujitsu
	Observation 1:
· Up to 4 aperiodic SRS resource sets can be supported for SRS antenna switching in Rel-17. The current spec text for SRS carrier switching, e.g., ‘one or two SRS resource set(s)’, actually excludes some configuration for SRS carrier switching operation.
Proposal 1:
· If SRS carrier switching can be triggered by DCI 1_1/1_2, RAN1 to further discuss whether SRS carrier switching operation can be triggered by DCI format 0_1/0_2 without scheduling PUSCH.
Proposal 2:
· RAN1 to discuss and adopt the following text change to TS 38.214 v17 to remove the restriction on supported configuration for SRS carrier switching.


	R1- 2309817 Apple
	Proposal 1: To conclude Alt1:
· RAN1 shall first reach a consensus on what existing (if any) capabilities must be reported by UE to indicate support of triggering A-SRS for carrier switch by UE specific DL DCI. 
· The indication is limited to self-scheduling PUSCH-less serving cell.


	R1-2310122 Qualcomm
	Proposal 1: For the issue of DCI 1_1 and 1_2 triggering SRS carrier switching in Rel-15, the following alternative is agreed:
· Alt 1: RAN1 concludes that DCI 1_1 and 1_2 triggering are supported for aperiodic SRS carrier switching in Rel-15

	R1-2310244 Ericsson
	Observation 1	It is stated in 38.214 for DCI 2_3, but not for DCI 1_1 or 1_2, that the UE is configured with one or two SRS aperiodic resource set(s) whose usage is set to ‘antennaSwitching’.
Observation 2	It is not explicitly stated in L1 specifications that the carrier switching SRS is transmitted on at most one serving cell scheduled by DCI 1_1 or 1_2.
Observation 3	The constraint that a single cell scheduled by DCI is used for SRS carrier switching transmission and that one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ are needed do not seem suitable for defining by UE capability.
Observation 4	The specification of SRS carrier switching power control in 38.213 section 7.3.1 should be read as not requiring (the optional) DCI format 2_3, however this is inconsistent with the specification of other optional power control features for SRS carrier sitching such as srs-PowerControlAdjustmentStates and tpc-Accumulation.
Proposal 1	Determine if there is consensus to conclude that Rel-17 UE capability is not needed for the support of DCI 1_1 and 1_2 triggering for aperiodic SRS carrier switching.
Proposal 2	Correct 38.214 section 6.2.1.3 by adding the following description of behavior for DCI format 1_1 or 1_2 triggered SRS carrier switching: “For an aperiodic SRS triggered in DCI format 1_1 or 1_2, the UE transmits SRS on one serving cell scheduled by the DCI and the UE in the serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to ‘antennaSwitching’ and higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’.”
Proposal 3 Discuss which release the correction for 38.214 section 6.2.1.3 should target and if the CR can be implemented in earlier releases than the CR without causing interoperability issues.
Proposal 4 Revisit the need to correct 38.213 section 7.3.1 for the optional use of DCI 2_3 based power control if corrections to SRS configurations and which cells the SRS is transmitted on are not made in 38.214 section 6.2.1.3.



[bookmark: _Ref131771158][bookmark: _Ref31185007]7 Contact info
Please provide your contact information below in order to facilitate offline discussion.  I’ve taken the liberty of including the information provided in RAN1#114.
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	Fujitsu
	WANG Guotong (David)
	wangguotong@fujitsu.com
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6.2.1.3

UE sounding procedure between component carriers

For a carrier of a serving cell ¢; with slot formats comprised of DL and UL symbols, not configured for
PUSCH/PUCCH transmission, denote c, as the corresponding carrier of a serving cell whose UL transmissions are
temporarily suspended as signalled by higher layer parameter srs-SwitchFromServCelllndex and srs-
SwitchFromCarrier. Define the set S(c,) = {c, 5,(¢3) ... sSy_1(c2)} as the set of carriers of serving cells that each
carrier meets one of the following conditions:

5;(cy) is in the same band and same TAG as c,;

s;(c,) is a carrier of inter-band CA with ¢,

and s;(c;) is indicated through the capability signalling

ImpactedBands-SRS-CS-v17 to be affected by the SRS switch from c, to ¢;;

where 1 <i <N —1.





