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1 Introduction
In this contribution we provide our views on remaining issues in SRS.
2 SRS Carrier-based switch
The following agreements related SRS switching among CCs were reached at RAN1 #90bis:
Agreement:
· 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
Discussion on RF retuning time
The RRC configurations are listed in [1] for NR Rel-15 cover the RRC configurations in LTE [2] for SRS carrier-based switching.
The RF retuning time in Rel-14 LTE carrier-based switching is reported by UE capability and it takes a value from {n0, n0dot5, n1, n1dot5, n2, n2dot5,…..n7, spare} as multiples of OFDM symbols in LTE.
For NR, the RF retuning time, as a UE specific capability, takes a value from {n0, n0dot5, … , n7, …, spare} with a reference numerology at 60 KHz for low frequencies, and 240 KHz for high frequencies [1]. A NR capable UE can operate with NR at both low frequencies and high frequencies, using different reference numerologies for them can lead to confusion.  Hence it is preferred to use a single reference numerology for that purpose. We have
Proposal 1: address ambiguity in the UE capability reporting in terms of RF retuning times by using a single reference numerology (e.g. 15 KHz) for the definition of DL/UL RF retuning times which are for UE-specific capabilities.
 Discussion timing for A-SRS carrier-based switching
According to the feature discussion on RAN1 #92 [3], the candidate value for the minimum timing between A-SRS transmission and associated triggering is N2 plus 42 symbols. However, the time interval is missing considering the RF retuning time for the carrier-based switching. In order to make sure the UE has enough time to transmit SRS on a different carrier, we have
Proposal 2: The minimum timing between A-SRS transmission for carrier-based switch and associated triggering is no earlier than the summation of N2+42symbols and the UL or DL RF retuning time as defined by higher layer parameters rf-ReruningTimeUL and rf-RetuningTimeDL.
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Figure 1 The minimum time between A-SRS for carrier-based switching and associated trigger.
Since the A-SRS carrier-based switching can be triggered by a group DCI, the ordering and timing for these A-SRS shall be predefined. In LTE, the related text can be found in 36.213 [4]:
For a type 1 SRS triggered for more than one TDD serving cell in DCI format 3B and UE configured with more than 5 TDD serving cells 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. For a type 1 SRS triggered for more than one TDD serving cell in DCI format 3B and UE configured with no more than 5 TDD serving cells without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells with type 1 SRS triggered in the DCI. The SRS resource for the n-th (n>=2) SRS transmission is determined such that it is the first SRS resource on or after the SRS resource for the (n-1)-th SRS transmission provided it does not collide with any previous SRS transmission triggered in the DCI format 3B, or interruption due to UL or DL RF retuning time.
We observe that the group DCI is covered in 38.212 and 38.213, but the ordering and timing are not captured in current NR Rel-15 specification. We provide the following text proposal on the Section 6.2.1.3 UE sounding procedure between component carriers, 38.214 [5].
Text Proposal 1 (New text in Section 6.2.1.3, 38.214):
For an aperiodic SRS triggered in DCI format 2_3 and UE configured with higher layer parameter typeA-SRS-TPC-PDCCH-Group, 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. For an aperiodic SRS triggered in DCI format 2_3 and UE configured with higher layer parameter typeB-SRS-TPC-PDCCH-Group, 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. The SRS resource for the n-th (n>=2) SRS transmission is determined such that it is the first SRS resource on or after the SRS resource for the (n-1)-th SRS transmission provided it does not collide with any previous SRS transmission triggered in the DCI 2_3, or interruption due to UL or DL RF retuning time.
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Figure 2 The timing for A-SRS carrier-based switching triggered by group DCI.
3 Conclusion

We have the following proposals for SRS switching. We have 
Proposal 1: address ambiguity in the UE capability reporting in terms of RF retuning times by using a single reference numerology (e.g. 15 KHz) for the definition of DL/UL RF retuning times which are for UE-specific capabilities.

Proposal 2: The minimum timing between A-SRS transmission for carrier-based switch and associated triggering is no earlier than the summation of N2+42 symbols and the UL or DL RF retuning time as defined by higher layer parameters rf-ReruningTimeUL and rf-RetuningTimeDL.
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