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This document provides the proposals and summary of discussions of the email discussion on SRS carrier switching according to the inputs [1-4]. 
[110-R17-NB_IoT_MTC] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Yubo (Huawei)

Discussion
Working assumption on UE capability
In RAN1#108-e meeting, the following working assumption was agreed.
	Working Assumption
A new UE capability is defined as below, 
1. For each “source-target” pair (as indicated by srs-SwitchingTimesListNR), the UE can indicate which other bands in the band combination are affected by the SRS switch. If this new indication is missing, the UE defaults to Rel-15 behavior.
2. If the UE indicates the new list of bands, the dropping rules / timelines apply to the bands indicated by the list (requires update in RAN1 specs).
Note: the new UE capability has no impact on the legacy capability txSwitchImpactToRx and txSwitchWithAnotherBand




[4] propose to remove the note of working assumption for the corresponding UE capability. As if the working assumption is confirmed, then the note can be removed automatically. Therefore, the following is proposed:
Proposal 1: confirm the following working assumption:
Working Assumption
A new UE capability is defined as below, 
1. For each “source-target” pair (as indicated by srs-SwitchingTimesListNR), the UE can indicate which other bands in the band combination are affected by the SRS switch. If this new indication is missing, the UE defaults to Rel-15 behavior.
2. If the UE indicates the new list of bands, the dropping rules / timelines apply to the bands indicated by the list (requires update in RAN1 specs).
Note: the new UE capability has no impact on the legacy capability txSwitchImpactToRx and txSwitchWithAnotherBand

Please input your comments on the proposal.
	Companies
	Comments

	Intel
	Fine with FL proposal.

	ZTE
	OK

	Qualcomm
	Agree

	Ericsson
	OK

	Samsung
	OK

	Huawei, HiSilicon
	OK

	CATT
	OK

	Moderator (Huawei)
	The following is proposed:
Proposal 1: confirm the following working assumption:
Working Assumption
A new UE capability is defined as below, 
1. For each “source-target” pair (as indicated by srs-SwitchingTimesListNR), the UE can indicate which other bands in the band combination are affected by the SRS switch. If this new indication is missing, the UE defaults to Rel-15 behavior.
2. If the UE indicates the new list of bands, the dropping rules / timelines apply to the bands indicated by the list (requires update in RAN1 specs).
Note: the new UE capability has no impact on the legacy capability txSwitchImpactToRx and txSwitchWithAnotherBand




Working assumption on switching back to source CC
In RAN1#109-e meeting, the following working assumption was agreed.
	Working assumption
Introduce a new UE capability (from Rel-17) that indicates the UE ehaviour is as follows :
· 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.
If the UE does not indicate this capability, the UE falls back to Rel-15 behavior, that is UE switches back to source CC between the SRS resource sets.




In [2][3][4], it is proposed to confirm the working assumption. While in [1], it is proposed to modify as below
Working assumption
Introduce a new UE capability (from Rel-17) that indicates the UE ehaviour is as follows :
· 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 gNB assumes that the UE switches back to the source CC after transmitting each SRS resource set.
If the UE does not indicate this capability, the UE falls back to Rel-15 behavior, that is the gNB assumes that UE switches back to source CC between the SRS resource sets.
The reason in [1] is that whether to physically switch back to source CC depends on UE implementation, and in some cases a UE does not have to switch back to the source CC. One example is that when no uplink transmission is scheduled in the source CC during the time period, a UE can stay on any CC by its implementation. Considering the intention is to allow gNB scheduling on source CC, the modification is proposed.
Please input your comments on whether to confirm the working assumption as it was or with proposed modifications, and your reasons.
	Companies
	Comments

	Intel
	Support to confirm the working assumption from RAN1 #109-e.
Adding the text of “the gNB assumes that” seems not necessary. The behavior should be clear to both sides.

	ZTE
	Support the modification

	Qualcomm
	We don’t think this modification is not needed. In the end, the specification text does not capture whether the UE switches back or not, it just defines the priority between different channels.

	Ericsson
	The intention to clarify that UE implementation is not constrained is fine to us, if it may not be clear given the existing spec. However, gNB behavior should not be constrained either.  Saying ‘gNB can assume’ is more appropriate in that case.  We are open to discuss further whether the spec needs clarification.  

	Samsung
	We are fine with the current version of working assumption. 

	Huawei,HiSilicon
	Support to confirm the working assumption with modification. The UE may not switch back when there’s no data scheduled on the source CC. By “gNB assumes”, the behavior has been clear that if gNB schedules on source CC, then UE can transmit on source CC.

	Intel
	We could be flexible if majority companies prefer to confirm the working assumption with the modification.

	CATT
	Fine with either.

	Moderator (Huawei)
	As majority view can accept to confirm the working assumption with modification, therefore the following is proposed:
Proposal: confirm the following working assumption with modification in red:
Working assumption
Introduce a new UE capability (from Rel-17) that indicates the UE ehaviour is as follows :
· 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 gNB assumes that the UE switches back to the source CC after transmitting each SRS resource set.
If the UE does not indicate this capability, the UE falls back to Rel-15 behavior, that is the gNB assumes that UE switches back to source CC between the SRS resource sets.



CR to capture the UE behavior of switching back to source CC
In [2] and [3], text proposals are proposed to capture the UE behavior of switching back to source CC as below.
Text proposal #1 in [2].
	Text proposal to TS 38.214
[bookmark: _Toc11352160][bookmark: _Toc20318050][bookmark: _Toc27299948][bookmark: _Toc29673222][bookmark: _Toc29673363][bookmark: _Toc29674356][bookmark: _Toc36645586][bookmark: _Toc45810635][bookmark: _Toc106695685]6.2.1.3	UE sounding procedure between component carriers
<Unchanged parts are omitted>
[bookmark: _Hlk505675046]If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE is not expected to be configured or indicated with SRS resource(s) such that 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) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by MIB or SIB1 on serving cell c2.
When the UE indicates the capability of StayOnTargetCC-SRS-CS-v17, if the time period between the two SRS resource sets is smaller than the total required RF switching time to the carrier c2 and back to the carrier c1, and a higher priority UL transmission and/or DL reception is not scheduled on the carrier c2 in the time period between the two SRS resource sets, the UE stays on the carrier c1 in the period between the SRS resource sets; otherwise, the UE switches back to the carrier c2 after transmitting each SRS resource set.
When the UE doesn’t indicate the capability of StayOnTargetCC-SRS-CS-v17, the UE switches back to the carrier c2 between the SRS resource sets.
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.
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.
<Unchanged parts are omitted>




Text proposal #2 in [3].
	Text proposal to TS 38.214
===========================Begin TP / 38.214, Subclause 6.2.1.3 ===========================

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 in the same cell, or interruption due to UL or DL RF retuning time, and the UE does not report 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.

===========================End TP / 38.214, Subclause 6.2.1.3 ===========================




Please input your comments on the two CRs.
	Companies
	Comments

	Intel
	Support TP #1.

	ZTE
	The first one is not necessary as UE capability description has been reflected in RAN2’s spec. No need to repeat here. 
The second one is not aligned with our understanding. In our view, the whole paragraph was for SRS transmission between different carriers rather than two sets in the same CC. That is, nth SRS transmission refers to all sets of SRS in a CC. 

	Qualcomm
	We think CR#1 is not in line with the rest of the specification of this feature. In general, the specification talks about dropping and prioritization rules, not on “switching” or “staying” on what carrier.

Regarding the comment from ZTE, if that is the understanding then we can modify it as follows:

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.


	Ericsson
	Prefer Qualcomm’s latest proposal, as it seems more consistent with existing specifications and does not limit implemenations as much.

	Samsung
	We are fine with Qualcomm’s proposal.

	ZTE2
	The updated proposal from QC is OK for us. Thanks!

	Intel
	We are fine with the latest version from Qualcomm.

	CATT
	We are fine to specify UE’s behavior on signal transmission/dropping rather than whether UE stays in target CC or not. We have several questions on Qualcomm’s proposal:
1. Is “previous SRS transmissions” and “previous SRS transmission” in the paragraph represents the same SRS transmission? 
If the answer is yes, we are not sure if the scenario that the n-th (n ≥ 1) aperiodic SRS transmission in cell c collides with any previous SRS transmissions, and the previous SRS transmission is in the same cell c can happen.
If the answer is no, if the n-th aperiodic SRS transmission collides with a previous SRS transmission, and the previous SRS transmission is in the same cell c and the UE reports SRS-StayInTargetCC for the corresponding band combination, does the n-th aperiodic SRS transmission dropped? 
2. For the working assumption, the conditions for the UE stays in the target CC are “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”. It seems the CR has not captured the highlighted condition yet. According to the working assumption, if there is a higher priority UL transmission and/or DL reception scheduled on the source CC in the time period, the UE would switch back to source CC.

	QC
	To CATT: It is our understanding that the priority rules in the first part of the SRS carrier switching subclause would also apply, but maybe we can further clarify as follows:
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 and the SRS is not dropped according to the priority rules defined in this subclause.
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.



	Moderator (Huawei)
	As most companies accept the change proposed by QC, the following is proposed:

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 and the SRS is not dropped according to the priority rules defined in this subclause.
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.




Summary
The following is proposed:
Proposal 1: confirm the following working assumption:
Working Assumption
A new UE capability is defined as below, 
1. For each “source-target” pair (as indicated by srs-SwitchingTimesListNR), the UE can indicate which other bands in the band combination are affected by the SRS switch. If this new indication is missing, the UE defaults to Rel-15 behavior.
2. If the UE indicates the new list of bands, the dropping rules / timelines apply to the bands indicated by the list (requires update in RAN1 specs).
Note: the new UE capability has no impact on the legacy capability txSwitchImpactToRx and txSwitchWithAnotherBand

Proposal 2: confirm the following working assumption with modification in red:
Working assumption
Introduce a new UE capability (from Rel-17) that indicates the UE ehaviour is as follows :
· 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 gNB assumes that the UE switches back to the source CC after transmitting each SRS resource set.
If the UE does not indicate this capability, the UE falls back to Rel-15 behavior, that is the gNB assumes that UE switches back to source CC between the SRS resource sets.
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