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In RAN1#114 and 114bis meeting, the following agreement and conclusion are achieved. In this paper, multiple issues are discussed to enable DL DCI triggering for 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.

For RAN1#115:
On the issue of aperiodic triggering support for SRS carrier switching, consider the proposals in the conclusion section of R1-2310680 for RAN1#115.



Discussion
In Rel-15, multiple SRS carrier switching can be triggered by single DCI 2_3 and the priority of triggered SRS transmissions has been specified in TS 38.214. However, in case that multiple SRS carrier switching are triggered by multiple DCIs, which could be a combination of DCI 2_3, DCI 1_1 and DCI 1_2, from specification perspective, it is unclear for the following issues,
· Issue#1: Whether the Rel-16 FG 22-8 is also applied to DL DCI triggering of SRS carrier switching
· Issue#2: when more than one SRS carrier switching are triggered by more than one DCIs, a scheduling restriction to avoid overlaps in time between the triggered SRS transmissions is not specified yet.
· Issue#3: when more than one SRS carrier switching are triggered by more than one DCIs, whether the time gaps between two triggered SRS transmissions can be smaller than the sum of switch-back time and switch-to time, which seem precluded for Rel-17 SRS carrier switching triggered by DCI 2_3 but not clearenough for DL DCI triggering.
· Issue#4: when more than one SRS carrier switching are triggered by more than one DCIs, whether “out-of-order” triggering is allowed is not specified, where the “out-of-order” refers to a triggering case that the first DCI arriving earlier triggers a SRS transmission that is later than another SRS transmission that is triggered by the second DCI arriving later. If it is allowed, whether any timeline restriction is needed is unclear.

Issue#1
SRS carrier switching triggered by DL DCI was not included when FG 22-8 was introduced in Rel-16. However, for those UEs reporting FG 22-8, which seems more typical in practical network, its implementation cannot be more powerful in handling a SRS carrier switching triggered by DL DCI than in handling a normal SRS transmission triggered by the same DL DCI. Therefore, a clarification is necessary.
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Proposal 1: A UE should be allowed to indicate that the UE requires minimum of 19 symbols offset between DL DCI triggering of SRS carrier switching and SRS transmission triggered for SRS carrier switching.
· FFS: whether FG 22-8 can be reused with necessary specification update or new FG is necessary
Issue#2
In the excerpt of TS 38.214 below, the overlap between multiple SRS transmissions triggered by single DCI 2_3 is precluded, where the previous SRS transmissions are triggered by the same DCI. Similarly, for SRS carrier switching triggered by multiple DCIs, a scheduling restriction should be specified either in TS 38.214 or in UE capability.

	S6.2.1.3, TS 38.214
For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant, the UE shall commence this SRS transmission on the configured symbol and slot provided
-	it is no earlier than the summation of
-	the maximum time duration between the two durations spanned by N OFDM symbols of the numerology of cell c and the cell carrying the grant respectively, and
-	the UL or DL RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR,
-	it does not collide with any previous SRS transmissions, or interruption due to UL or DL RF retuning time, except if the previous SRS transmission is in the same cell c and the UE reports SRS-StayInTargetCC for the corresponding band combination.
otherwise, n-th SRS transmission is dropped, where N is the reported capability as the minimum time interval in unit of symbols, between the DCI triggering and aperiodic SRS transmission.



Proposal 2: For the case where more than one SRS carrier switching are triggered by more than one DCIs, a scheduling restriction to avoid overlaps in time between the triggered SRS transmissions will be specified either in UE capability or TS 38.214.
· The combination of more than one DCIs includes the combination among DCI 2_3, DCI 1_1 and DCI 1_2.

Issue#3
Similar to issue#2, when more than one SRS carrier switching are triggered by more than one DCIs, the time gaps between two triggered SRS transmissions should be no smaller than the sum of switch-back time and switch-to time.
Proposal 3: For SRS carrier switching, when more than one SRS carrier switching are triggered by more than one DCIs, the time gaps between two triggered SRS transmissions should be no smaller than the sum of switch-back time and switch-to time. 
· Capture the above either in UE capability or TS 38.214.
· The switch-back time refers to the RF retuning time indicated by switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR for the first triggered SRS carrier switching
· The switch-to time refers to the RF retuning time indicated by switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR for the second triggered SRS carrier switching
· FFS: in which release to capture it

Issue#4
When more than one SRS carrier switching are triggered by more than one DCIs, whether “out-of-order” triggering is allowed is not specified, where the “out-of-order” refers to a case that the first DCI arrived earlier triggers a SRS transmission that is later than that triggered by the second DCI arrived later. If it is allowed, whether any timeline restriction is needed is unclear.
In our view, a UE capability signaling rather than UE incapability signaling should be introduced. In addition, the timeline for the arrival time of the second DCI should be restricted and specified, otherwise the UE may have to stick to the processing principle of “first come first served” and drop the second DCI.
Proposal 4: A UE capability is introduced as 
· For more than one SRS carrier switching are triggered by more than one DCIs, support a DCI triggering case that the first DCI arrived earlier triggers a SRS transmission that is later than that triggered by the second DCI arrived later.
· The time gap between the first symbol of SRS transmission triggered by the first DCI and the end of the last symbol of PDCCH of the second DCI that arrives later than the first DCI should be no less than 19 symbols
· FFS: in which release

Conclusions
According to the above discussions, the following proposals are provided:
Proposal 1: A UE should be allowed to indicate that the UE requires minimum of 19 symbols offset between DL DCI triggering of SRS carrier switching and SRS transmission triggered for SRS carrier switching.
· FFS: whether FG 22-8 can be reused with necessary specification update or new FG is necessary

Proposal 2: For the case where more than one SRS carrier switching are triggered by more than one DCIs, a scheduling restriction to avoid overlaps in time between the triggered SRS transmissions will be specified either in UE capability or TS 38.214.
· The combination of more than one DCIs includes the combination among DCI 2_3, DCI 1_1 and DCI 1_2.

Proposal 3: For SRS carrier switching, when more than one SRS carrier switching are triggered by more than one DCIs, the time gaps between two triggered SRS transmissions should be no smaller than the sum of switch-back time and switch-to time. 
· Capture the above either in UE capability or TS 38.214.
· The switch-back time refers to the RF retuning time indicated by switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR for the first triggered SRS carrier switching
· The switch-to time refers to the RF retuning time indicated by switchingTimeUL and switchingTimeDL of SRS-SwitchingTimeNR for the second triggered SRS carrier switching
· FFS: in which release to capture it

Proposal 4: A UE capability is introduced as 
· For more than one SRS carrier switching are triggered by more than one DCIs, support a DCI triggering case that the first DCI arrived earlier triggers a SRS transmission that is later than that triggered by the second DCI arrived later.
· The time gap between the first symbol of SRS transmission triggered by the first DCI and the end of the last symbol of PDCCH of the second DCI that arrives later than the first DCI should be no less than 19 symbols
· FFS: in which release
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