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Introduction
[bookmark: _GoBack]In the last meeting, DCI formats 1_1 and 1_2 scheduled AP-SRS carrier switching was discussed and also specified, one leftover issue is whether/how to support Rel-17 available slot offset for AP-SRS carrier switching, and majority companies suggested that this issue can be discussed in Rel-17 FeMIMO maintenance session instead [1]. 
In this contribution, we elaborate our views of the following topics with regard to available slot offset for AP-SRS carrier switching scheduled by: DCI format 1_1/1_2, DCI format 2_3 and DCI format 1_3.
Discussion
Topic#1: Available slot offset for AP-SRS carrier switching triggered by DCI format 1_1/1_2
Given that aperiodic SRS carrier switching can be triggered by DCI formats 1_1 and 1_2 as specified in TS 38.214 [2], from the perspective of specifications, it can be concluded that available slot offset t introduced in Rel-17 can apply to this case without any explicit preclusion.
TS 38.214, V18.1.0
	[bookmark: _Toc27299948][bookmark: _Toc20318050][bookmark: _Toc29673363][bookmark: _Toc11352160][bookmark: _Toc45810635][bookmark: _Toc29673222][bookmark: _Toc155777431][bookmark: _Toc36645586][bookmark: _Toc29674356]6.2.1.3	UE sounding procedure between component carriers
<Irrelevant parts are omitted>
For an aperiodic SRS triggered in DCI format 1_1 or 1_2, if the UE is configured by SRS-CarrierSwitching, it 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'.
<Irrelevant parts are omitted>


Proposal 1: Regarding AP-SRS carrier switching triggered by DCI formats 1_1 and 1_2, it is common understanding that, once the SRS resource set for carrier switching is configured with availableSlotOffsetList, available slot offset t can be apply to the SRS transmission.
Furthermore, it is worth to assessing what UE capabilities are requested for the above case. Considering that the following conclusion was reached in RAN1#115 meeting [3], it is intuitive that UE capability in terms of available slot offset is needed on top of that. Besides, no new UE capability is requested specially.
	Conclusion
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.


Proposal 2: To enable available slot offset t for aperiodic SRS carrier switching that triggered by DCI formats 1_1 and 1_2, at least the following UE capabilities are required:
· srs-CarrierSwitch (FG 2-56) and its prerequisite(s) 
· supportedBandCombinationList (FG 6-5)
· srs-TxSwitch (FG 2-55)
· crossCarrierScheduling-SameSCS (FG 6-10)
· srs-TriggeringOffset (FG 23-8-1)

Topic#2: Available slot offset for AP-SRS carrier switching triggered by DCI format 2_3
Note that aperiodic SRS carrier switching can be triggered by DCI format 2_3, it is natural that available slot offset can be applied in this case as per the specifications. More precisely,
· On the one hand, as specified in TS 38.214 [2], when only one value of available slot offset configured for one or more SRS resource sets across all configured BWPs in a CC, it is specifically applied to those SRS resource sets configured with availableSlotOffsetList.
TS 38.214, V18.1.0
	[bookmark: _Toc45810632][bookmark: _Toc36645583][bookmark: _Toc29673360][bookmark: _Toc27299945][bookmark: _Toc11352157][bookmark: _Toc155777428][bookmark: _Toc20318047][bookmark: _Toc29673219][bookmark: _Toc29674353]6.2.1	UE sounding procedure
<Irrelevant parts are omitted>
-	t is configured via higher layer parameter availableSlotOffsetList with up to four different values of AvailableSlotOffset for each triggered SRS resources set and it is based on the subcarrier spacing of the triggered SRS transmission. When one or more SRS resource sets across all configured BWPs in a component carrier are configured, and at least one resource set is configured with availableSlotOffsetList parameter of more than one values, the indicated value of t is indicated by SOI field in DCI scheduling PUSCH/PDSCH and DCI 0_1/0_2 without data and without CSI request described in [5, TS 38.212]. The UE shall apply indicated value t specifically for those sets with configured availableSlotOffsetList parameter. When one or more SRS resource sets across all configured BWPs in a component carrier are configured and at least one resource set is configured with availableSlotOffsetList parameter, and the availableSlotOffsetList parameter for each SRS resource set has only one value, the UE shall apply the configured value specifically for those sets with configured availableSlotOffsetList parameter. For SRS resource set configured with availableSlotOffsetList parameter, each of resource set is configured with K values of AvailableSlotOffset. For SRS resource set configured without availableSlotOffsetList parameter, t = 0 is applied for the resource set.
<Irrelevant parts are omitted>


· On the other hand, as specified in TS 38.212 [4], when only one value of available slot offset configured for one or more SRS resource sets across all configured BWPs in a CC, no SOI field exists in DCI format 1_1/1_2. In the meanwhile, it can be noted that there is also no SOI field in DCI format 2_3. In this sense, available slot offset can be applied to aperiodic SRS carrier switching that triggered by DCI format 2_3.
TS 38.214, V18.1.0
	[bookmark: _Toc146188110][bookmark: _Toc156204745]7.3.1.2.2	Format 1_1
<Irrelevant parts are omitted>
-	SRS offset indicator - 0, 1 or 2 bits. 
-	0 bit if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the scheduled cell, or if higher layer parameter AvailableSlotOffset is configured for at least one aperiodic SRS resource set in the scheduled cell and the maximum number of entries of availableSlotOffsetList configured for all aperiodic SRS resource set(s) is 1;
-	otherwise,  bits are used to indicate available slot offset according to Table 7.3.1.1.2-37 and Clause 6.2.1 of [6, TS 38.214], where K is the maximum number of entries of availableSlotOffsetList configured for all aperiodic SRS resource set(s) in the scheduled cell;
<Irrelevant parts are omitted>
7.3.1.2.2	Format 1_2
<Irrelevant parts are omitted>
-	SRS offset indicator - 0, 1 or 2 bits. 
-	0 bit if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the scheduled cell, or if higher layer parameter AvailableSlotOffset is configured for at least one aperiodic SRS resource set in the scheduled cell and the maximum number of entries of availableSlotOffsetList configured for all aperiodic SRS resource set(s) is 1;
-	otherwise,  bits are used to indicate available slot offset according to Table 7.3.1.1.2-37 and Clause 6.2.1 of [6, TS 38.214], where K is the maximum number of entries of availableSlotOffsetList configured for all aperiodic SRS resource set(s) in the scheduled cell;
<Irrelevant parts are omitted>


Proposal 3: Regarding AP-SRS carrier switching triggered by DCI formats 2_3, it is common understanding that, when only one value of availableSlotOffsetList is configured in an SRS resource set, available slot offset t can be apply to the SRS transmission.

Topic#3: Available slot offset for AP-SRS carrier switching triggered by DCI format 1_3
For the enhancement of multi-carrier in Rel-18, DCI format 1_3 was introduced for multi-cell PDSCH scheduling accordingly. Wherein, multiple SOI fields corresponding to each of multiple cells in a scheduled cell set that are used to indicate available slot offset for aperiodic SRS resource set in the scheduled cell. 
Similarly, from the perspective of specifications, DCI format 1_3 can trigger aperiodic SRS carrier switching and available slot offset can be applied in this case. Besides, for the case of DCI format 0_3, considering that PUSCH-less operation cannot be existing for SRS-only triggering since DCI format 0_3 require PUSCH to be configured to determine DCI field size, hence DCI format 0_3 based aperiodic SRS carrier switching is precluded.
In light of the above elaboration, aperiodic SRS carrier switching triggered by DCI format 1_3 should be captured in the specifications. Owing to multi-carrier enhancement was introduced in Rel-18, a mirror CR of DCI format 1_1/1_2 provided as follows can be adopted to fulfill this.
TS 38.214, V18.1.0
	6.2.1.3	UE sounding procedure between component carriers
<Irrelevant parts are omitted>
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 UE in each serving cell transmits the configured one or two SRS resource set(s) from srs-ResourceSetToAddModList 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 UE in each serving cell transmits the configured one or two SRS resource set(s) from srs-ResourceSetToAddModList 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 the UE is configured by SRS-CarrierSwitching, it 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'.
For an aperiodic SRS triggered in DCI format 1_3, if the UE is configured by SRS-CarrierSwitching, it transmits SRS on one scheduled cell not configured for PUSCH/PUCCH transmission scheduled by the DCI and the UE in the scheduled 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'.
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.
<Irrelevant parts are omitted>


Proposal 4: Support to capture aperiodic SRS carrier switching triggered by DCI format 1_3 in Rel-18 specifications.
Regarding the needed UE capabilities for DCI format 1_3 based aperiodic SRS carrier switching, feature group of multi-cell PDSCH scheduling by DCI format 1_3 can be requested in addition to that of DCI format 1_1/1_2.
Proposal 5: To enable aperiodic SRS carrier switching triggered by DCI format 1_3, at least the following UE capabilities are required:
· srs-CarrierSwitch (FG 2-56) and its prerequisite(s) 
· supportedBandCombinationList  (FG 6-5)
· srs-TxSwitch (FG 2-55)
· crossCarrierScheduling-SameSCS (FG 6-10)
· Multi-cell PDSCH scheduling by DCI format 1_3 (FG 49-1)
Regarding the needed UE capabilities for available slot offset for DCI format 1_3 based aperiodic SRS carrier switching, feature group of SRS triggering offset enhancement is requested additionally.
Proposal 6: To enable available slot offset t for aperiodic SRS carrier switching that triggered by DCI format 1_3, at least the following UE capabilities are required:
· srs-CarrierSwitch (FG 2-56) and its prerequisite(s) 
· supportedBandCombinationList (FG 6-5)
· srs-TxSwitch (FG 2-55)
· crossCarrierScheduling-SameSCS (FG 6-10)
· Multi-cell PDSCH scheduling by DCI format 1_3 (FG 49-1)
· srs-TriggeringOffset (FG 23-8-1)
Conclusion
In this contribution, we present our initial views of available slot offset for AP-SRS carrier switching with the following proposals.
Proposal 1: Regarding AP-SRS carrier switching triggered by DCI formats 1_1 and 1_2, it is common understanding that, once the SRS resource set for carrier switching is configured with availableSlotOffsetList, available slot offset t can be apply to the SRS transmission.
Proposal 2: To enable available slot offset t for aperiodic SRS carrier switching that triggered by DCI formats 1_1 and 1_2, at least the following UE capabilities are required:
· srs-CarrierSwitch (FG 2-56) and its prerequisite(s) 
· supportedBandCombinationList (FG 6-5)
· srs-TxSwitch (FG 2-55)
· crossCarrierScheduling-SameSCS (FG 6-10)
· srs-TriggeringOffset (FG 23-8-1)
Proposal 3: Regarding AP-SRS carrier switching triggered by DCI formats 2_3, it is common understanding that, when only one value of availableSlotOffsetList is configured in an SRS resource set, available slot offset t can be apply to the SRS transmission.
Proposal 4: Support to capture aperiodic SRS carrier switching triggered by DCI format 1_3 in Rel-18 specifications.
Proposal 5: To enable aperiodic SRS carrier switching triggered by DCI format 1_3, at least the following UE capabilities are required:
· srs-CarrierSwitch (FG 2-56) and its prerequisite(s) 
· supportedBandCombinationList  (FG 6-5)
· srs-TxSwitch (FG 2-55)
· crossCarrierScheduling-SameSCS (FG 6-10)
· Multi-cell PDSCH scheduling by DCI format 1_3 (FG 49-1)
Proposal 6: To enable available slot offset t for aperiodic SRS carrier switching that triggered by DCI format 1_3, at least the following UE capabilities are required:
· srs-CarrierSwitch (FG 2-56) and its prerequisite(s) 
· supportedBandCombinationList (FG 6-5)
· srs-TxSwitch (FG 2-55)
· crossCarrierScheduling-SameSCS (FG 6-10)
· Multi-cell PDSCH scheduling by DCI format 1_3 (FG 49-1)
· srs-TriggeringOffset (FG 23-8-1)
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