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1	Introduction
In RAN1#116, the following agreement and conclusions were reached for aperiodically triggered SRS carriers switching.  How available slot operation is supported was concluded, as well as that the UE should not be scheduled with overlapping SRS transmissions from a same switching-from carrier.  When the latter conclusion was reached, it was discussed that changes to 38.214 section 6.2.1.3 to support the conclusion on multiple DCIs are possible [1].
Conclusion
· Available slot operation can be used with SRS carrier switching triggered by DCI formats 1_1, 1_2, and 2_3. 
· It is an error case if DCI format 2_3 is used with more than one entry in availableSlotOffsetList (no spec change needed).

Conclusion
The UE does not expect to receive multiple DCIs scheduling multiple SRS transmissions that overlap in time, including RF retuning time, in target carriers associated with the same source carrier.

Adding explicit support for DCI format 1_3 was also discussed, motivated by the changes in RAN1#115 that identified support for DCI 1_1 and 1_2.  While there was general agreement, full consensus was not reached and the moderator suggested to conclude on the DCI 1_3 issue in RAN1#116bis, first addressing if new UE capability for DCI format 1_3 with SRS carrier switching is needed [1].
Since DCI format 1_3 is a Rel-18 feature, the Chair gave guidance that it should be treated under a Rel-18 agenda point.  Therefore, this issue is discussed in a companion contribution [2].  In this contribution, we consider whether and how RAN1 specifications should be corrected to reflect the conclusion on overlapping SRS triggered by multiple DCIs. A corresponding CR is given in [4].
[bookmark: _Ref178064866]2	Discussion
As introduced above, discussion on the need for new behavior to address where there are overlapping SRS carrier switching triggers by multiple DCIs continued in RAN1#116, resulting in the conclusion below. 
Conclusion
The UE does not expect to receive multiple DCIs scheduling multiple SRS transmissions that overlap in time, including RF retuning time, in target carriers associated with the same source carrier.

Potential changes to the specification that support the above conclusion were considered in RAN1#116 [1] based on the proposal from [3] copied below. In our understanding, the majority view after discussion was that the changes from ‘cell’ to ‘carrier’ and/or to add ‘configured with SRS-CarrierSwitching‘ are not needed.  However, with the understanding from RAN1#116 that corresponding spec changes can still be proposed, the blue highlighted changes referring to the nth SRS transmission on a cell might be further discussed.  In order for the conclusion to hold, we think these changes should be made, as elaborated further below.

While we don’t necessarily share it, the majority view from previous meetings seems to be that “For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant,” can be interpreted as a single DCI triggering  SRS carrier switches.  On the other hand, there seems to be common understanding that the triggers can be on one of multiple cells configured for carrier aggregation.  Therefore, the specification needs some clarification on how these multiple grants can be timed, given the interpretation that the current text only defines timing for a single grant.
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< Unchanged parts are omitted >
For n-th (n ≥ 1) aperiodic SRS transmission on a carrier cell c configured with SRS-CarrierSwitching, 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 carrier c and the cell carrier 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 on any carrier configured with SRS-CarrierSwitching, or interruption due to UL or DL RF retuning time, except if the previous SRS transmission is in the same cell carrier c and the UE reports stayOnTargetCC-SRS-CarrierSwitchSRS-StayInTargetCC for the corresponding band combination.
otherwise, n-ththe 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.



Figure 1 below shows an interpretation of the 38.214 text above where multiple DCIs are supported and two grants each trigger one SRS transmissions on a cell.  Here ‘C1’ is a switching-from (or “source”) cell while C2 and C3 are switching-to (or “target”) cells.  The PDCCH’s could be closely transmitted in time on one cell or on two different cells depending on which of DCI formats 1_1/1_2 or 2_3 and if self-scheduling and/or cross-carrier scheduling is used.  The transmissions must meet the two conditions in the text. Firstly, each must be no earlier than the summation of the minimum delay between SRS and PDCCH (determined according to the numerology of the cells) and the retuning time.  Secondly, each SRS transmission must not collide with any previous SRS transmission, including the retuning time.  As shown in the figure, the text constrains subsequent switches on the source cell to be delayed enough to allow switching time back to and away from the source cell.  This constraint avoids where target cells overlap when switching from the source carrier, and so if the 38.214 text were to be interpreted as supporting multiple DCIs, the conclusion above is supported, i.e., the UE would not expect to receive multiple DCIs scheduling multiple SRS transmissions that overlap in time, including RF retuning time, in target carriers associated with the same source carrier.
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Observation:
· If current text in 38.214 text for aperiodic trigger timing is interpreted as supporting multiple DCIs, the conclusion from RAN1#116 is supported
· I.e., the UE would not expect to receive multiple DCIs scheduling multiple SRS transmissions that overlap in time, including RF retuning time, in target carriers associated with the same source carrier.
· However, the majority view in recent RAN1 discussions is that this text in 38.214 addresses where a single DCI triggers  SRS transmissions based on “For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant”
If “” were removed from the 38.214 text, then the transmission is for any SRS transmission on a cell , and it is hopefully more clear that the SRS transmissions can be triggered by different grants.  Therefore, we propose the following:
Proposal:
· Correct the 38.214 section 6.2.1.3 text for aperiodic trigger timing such that it is clear how multiple DCI are supported by referring to ‘the aperiodic SRS transmission’ rather than the ‘nth aperiodic SRS transmission’, according to the following:

	For n-th (n ≥ 1) an 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 stayOnTargetCC-SRS-CarrierSwitch for the corresponding band combination.
otherwise, n-th the 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.



Conclusion
In this contribution, we considered whether and how RAN1 specifications should be corrected to reflect the conclusion from RAN1#116 on overlapping SRS triggered by multiple DCIs.  Although adding explicit support for DCI format 1_3 was also discussed in RAN1#116, since DCI format 1_3 is a Rel-18 feature, this issue is discussed in a companion contribution [2].  
We made the following observation and proposal.  A corresponding CR is given in [4].
Observation:
· If current text in 38.214 text for aperiodic trigger timing is interpreted as supporting multiple DCIs, the conclusion from RAN1#116 is supported
· I.e., the UE would not expect to receive multiple DCIs scheduling multiple SRS transmissions that overlap in time, including RF retuning time, in target carriers associated with the same source carrier.
· However, the majority view in recent RAN1 discussions is that this text in 38.214 addresses where a single DCI triggers  SRS transmissions based on “For n-th (n ≥ 1) aperiodic SRS transmission on a cell c, upon detection of a positive SRS request on a grant”
Proposal:
· Correct the 38.214 section 6.2.1.3 text for aperiodic trigger timing such that it is clear how multiple DCI are supported by referring to ‘the aperiodic SRS transmission’ rather than the ‘nth aperiodic SRS transmission’, according to the following:

	For n-th (n ≥ 1) an aperiodic SRS transmission on a cel 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 stayOnTargetCC-SRS-CarrierSwitch for the corresponding band combination.
otherwise, n-th the 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.
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