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[bookmark: _Ref129681832]In RAN1 #90bis meeting, the following agreements on SRS switching among CCs (also commonly referred as SRS carrier-based switching) were achieved:
Agreements:
· Specify NR SRS switching among CCs similar to Rel-14 LTE SRS carrier-based switching design including 
· Periodic/aperiodic/semi-persistent SRS on a CC without PUCCH/PUSCH configured
· TA (through PRACH) on TAG without PUSCH/PUCCH configured
· Power control separated from that of PUSCH
· Group common DCI for aperiodic SRS triggering and TPC
· DL/UL interruptions and collision handling due to SRS switching
Based on these agreements, details and RRC parameters for SRS switching among CCs were provided and standardized in TS 38.212, TS 38.213, TS 38.214, and TS 38.331. 
In this contribution we clarify a few remaining details and suggest text proposal for SRS switching among CCs.
Clarifications
Clarification on some collision handling aspects in 38.214
In Rel-14, it is supported that A/N, SR, RI/PTI/CRI, PRACH > Rel-14 A-SRS > other A-periodic CSI > Rel-14 P-SRS > other CSI > Legacy SRS. This can be largely reused, with further consideration of SP-SRS, SP CSI, new CSI reporting quantities (e.g., L1-RSRP, SSBRI), new PUCCH transmissions (e.g., PUCCH carrying beam failure request), and other SRS related designs already introduced in NR Rel-15. 
In TS 38.214, 6.2.1, v15.0.0 (2018-02), it specifies:
For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only.
In other words, it specifies PUCCH0/2-CSI/RSRP > SP/P-SRS, and PUCCH-BFR > A-SRS > SP/P S-PUCCH-SP/P-CSI, on the same serving cell configured with PUSCH/PUCCH/SRS. Though these rules are for scenarios different from SRS switching, their principles can be considered in SRS switching collision handling. For example, we can see that PUCCH carrying beam failure request should have higher priority than SRS switching. In addition, SP/P SRS are generally associated with the same priority, and SP/P CSI are generally treated associated with the same priority. These can be adopted for SRS switching. 
Regarding new CSI reporting quantities, first we note that some of the new quantities, e.g., i1, LI, always accompany CRI/RI, and hence their priorities can be implied and do not need to be explicitly described in the specification. For SSBRI, it should have the same priority as CRI/RI and hence higher than SRS. 
Combining the above, the following is then proposed:
Proposal: For collision handling, support
· SSBRI, PUCCH-BFR > SRS
· A-SRS > PUCCH0/2-CSI/RSRP > SP/P-SRS
· P CSI and SP CSI have the same priority for collision handling with SRS switching.
Additionally, since a serving cell may include both a non-SUL carrier and a SUL carrier, the specification should describe for “a carrier of a serving cell” rather than “a serving cell”. Similar comments have been made before for many places in the specifications and have been accepted. The change is also needed for Sec. 6.2.1.3 in TS 38.214.
A TP for TS 38.214 is provided to capture the proposal.
Clarification on a parameter in 38.213
In TS 38.213, 11.4, it describes the UE group common PDCCH for SRS switching, as follows
[bookmark: _Toc505848942]“11.4	SRS switching
If a UE is configured by higher layers with parameter SRS-TPC-PDCCH-Config, the UE is configured with a TPC-SRS-RNTI provided by higher layer parameter srs-TPC-RNTI and with a set of serving cells by higher layer parameter SRS-monitoring-cells for monitoring PDCCH conveying DCI format 2_3 with CRC scrambled by TPC-SRS-RNTI. Per serving cell the UE is configured 
· control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_3;
· a mapping for a serving cell to a field in DCI format  2_3 by higher layer parameter SRS-cell-to-SRS;
· a location of a field in DCI format 2_3 for a serving cell by higher layer parameter startingBitOfFormatX;
· a monitoring periodicity for PDCCH with DCI format 2_3 by higher layer parameter SRS-monitoring-periodicity.”
Here the parameter SRS-cell-to-SRS is to map a serving to a field in the DCI. However, this mapping is already captured in cc-IndexInOneCC-Set according to the following in the same section:
	“For each set of serving cells, the UE is provided an index for the set by higher layer parameter cc-SetIndex and an index for each serving cell in the set by higher layer parameter cc-IndexInOneCC-Set.”
Therefore, SRS-cell-to-SRS is not needed and should be removed. A TP for TS 38.213 is provided.
Conclusions
Based the discussions above, we have the following proposal:
Proposal: For collision handling, support
· SSBRI, PUCCH-BFR > SRS
· A-SRS > PUCCH0/2-CSI/RSRP > SP/P-SRS
· P CSI and SP CSI have the same priority for collision handling with SRS switching.
Text proposals for the specification are at the end of this contribution.
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Text proposals:

38.214
[bookmark: _Toc501048223]------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
6.2.1.3	UE sounding procedure between component carriers
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit SRS whenever SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH and/or PUCCH formats 0 and 2 consisting of beam failure request happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306].
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a semi-persistent/periodictype 0 SRS whenever semi-persistent/periodictype 0 SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI or PUCCH formats 0 and 2 carrying only CSI report(s) or only L1-RSRP report(s) happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306]. 
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUCCH/PUSCH transmission carrying semi-persistent/periodic CSI comprising only CQI/PMI, and/or SRS transmission on another serving cell configured for PUSCH/PUCCH transmission whenever the transmission and SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306]. 
For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall drop PUSCH transmission carrying semi-persistent/aperiodic CSI comprising only CQI/PMI and PUCCH transmission with formats 0 and 2 carrying only CSI report(s) or L1-RSRP report(s) whenever the transmission and type 1aperiodic SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133]) as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the [SRS_capability [13, TS 38.306].
----------------------- End of Text Proposal --------------------------

38.213
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------------- Unchanged parts omitted --------------------------------------------
11.4	SRS switching
If a UE is configured by higher layers with parameter SRS-TPC-PDCCH-Config, the UE is configured with a TPC-SRS-RNTI provided by higher layer parameter srs-TPC-RNTI and with a set of serving cells by higher layer parameter SRS-monitoring-cells for monitoring PDCCH conveying DCI format 2_3 with CRC scrambled by TPC-SRS-RNTI. Per serving cell the UE is configured 
· control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_3;
· a mapping for a serving cell to a field in DCI format  2_3 by higher layer parameter SRS-cell-to-SRS;
· a location of a field in DCI format 2_3 for a serving cell by higher layer parameter startingBitOfFormatX;
· a monitoring periodicity for PDCCH with DCI format 2_3 by higher layer parameter SRS-monitoring-periodicity.
----------------------- End of Text Proposal --------------------------

