Page 1
3GPP TSG RAN WG1 Meeting #115	R1-2311039
Chicago, USA, November 13th – November 17th, 2023

Source:	Fujitsu
Title:	Discussion on aperiodic triggering of SRS carrier switching
Agenda item:	7.1
Document for:	Discussion and Decision
1. Introduction
In RAN1 #114 meeting, the contribution [1] from Ericsson was discussed, which propose to use DCI 1_1/1_2 to trigger SRS carrier switching operation.
After discussion, there was following agreement regarding aperiodic triggering of SRS carrier switching [2].
	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 RAN1 #114bis meeting, there was following discussion on the aperiodic SRS carrier switching and the discussion summary was in [3].
In this contribution, we provide our view on the aperiodic triggering of SRS carrier switching.
2. Discussion on SRS carrier switching operation
2.1 DCI triggering SRS carrier switching

As discussed in [1], using DCI format 1_1/1_2 could be an efficient way for SRS carrier switching operation. We also think using DCI format 1_1/1_2 can provide more flexibility on the SRS carrier switching.

In Rel-17, the available slot operation was introduced for aperiodic SRS triggered by DCI 1_1/1_2/0_1/0_2. However, the available slot operation was not supported for DCI format 2_3, which means the Rel-17 assumption is available slot operation is not applicable for SRS carrier switching.

Since the discussion is to extend the carrier switching to be triggered by DCI 1_1/1_2, if the available slot operation is applicable, it seems not in line with Rel-17 assumption. If the available slot operation could be applied for carrier switching, then the available slot operation should also be supported by DCI 2_3, which may be more complicated and requires more discussion.

From our perspective, it is slightly preferred that the available slot operation is not applied.

Proposal 1:
· For SRS carrier switching can be triggered by DCI 1_1/1_2, it is slightly preferred that available slot operation in Rel-17 is not applied.

2.2 SRS resource sets configurations for carrier switching

In Rel-17, for SRS antenna switching, the antenna configuration was extended to 8Rx, including 1T6R/1T8R/2T6R/2T8R/4T8R. For 1T6R/1T8R/2T6R/2T8R, up to 3 or 4 aperiodic SRS resource sets can be configured, depending on whether the UE can transmit SRS only within the last 6 OFDM symbols in the slot or the UE can transmit SRS over any symbols in the slot.

However, in current spec, the SRS carrier switching is just for one or two aperiodic SRS resource sets, as shown by the highlighted text in below table.

	[bookmark: _Toc11352160][bookmark: _Toc20318050][bookmark: _Toc27299948][bookmark: _Toc29673222][bookmark: _Toc29673363][bookmark: _Toc29674356][bookmark: _Toc36645586][bookmark: _Toc45810635][bookmark: _Toc137117178]6.2.1.3	UE sounding procedure between component carriers
…
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) 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 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) from srs-ResourceSetToAddModList with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.
…



It can be observed that the spec text of “one or two SRS resource set(s)” means some configurations in Rel-17 are not supported for carrier switching. For example, if the UE supports 1T8R with 4 aperiodic SRS resource sets, then the UE can’t perform the SRS carrier switching operation. The restriction doesn’t make sense and should be removed.

Therefore, we have the following observation and proposal.
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 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.

	6.2.1.3	UE sounding procedure between component carriers
…
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) 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 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) from srs-ResourceSetToAddModList with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.
…



3. Conclusion

In conclusion, we have the following observation and proposals on SRS carrier switching operation.

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:
· For SRS carrier switching can be triggered by DCI 1_1/1_2, it is slightly preferred that available slot operation in Rel-17 is not applied.
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.

	6.2.1.3	UE sounding procedure between component carriers
…
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) 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 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) from srs-ResourceSetToAddModList with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.
…
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