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1. Introduction
In RAN1 #105-e, the following agreements on SRS carrier switching were reached.
	Agreement
The prioritization rules of SRS carrier switching apply to at least the source CC.
· FFS: Whether the specification needs to be updated or not
Agreement
Down select one from the following two options in RAN1#106-e meeting to determine which UL CCs other than the source CC should be used for SRS carrier switching priority rules:
· Option 1: The UL CCs  in the same band as the source CC
· Option 2: The UL CCs can be any carriers which result in uplink transmissions beyond the UE ’s indicated uplink carrier aggregation capability. 
· Companies should indicate how “UE’s indicated uplink CA capability” is derived based on current ASN.1 signaling.



In this contribution, we provide our views on the SRS carrier switching operation.
2. Discussion on SRS carrier switching
2.1 Applicable CCs
In previous meeting, it was discussed which CCs the collision handling for SRS carrier switching should be applied to. There were two alternatives as below:
· Option 1: The UL CCs in the same band as the source CC
· Option 2: The UL CCs can be any carriers which result in uplink transmissions beyond the UE ’s indicated uplink carrier aggregation capability.
In RAN1 #98 meeting, there was below agreement.
	Agreement
The draft CR in R1-1909020 is endorsed for inclusion as part of alignment CR for TS38.214.


In R1-1909020, it was explained that for SRS carrier switching collision handling, besides CA-ParametersNR, other UL CA capability parameters may also need to be considered, for example, ca-BandwidthClassUL-NR. The details could be found in [7].
Therefore, we think Option 2 is more aligned with the current spec.
Proposal 1:
· Support Option 2 for SRS carrier switching dropping rule, i.e., the dropping rule could be applied to any UL CC which can result in uplink transmission beyond UE's capability.
2.2 SRS carrier switching for multiple SRS sets triggered by one DCI
Regarding SRS carrier switching, the aperiodic SRS configured with usage of antenna switching will be used. In Rel-16 spec, multiple aperiodic SRS resource sets could be configured, for example, two aperiodic SRS resource sets could be configured for 1T4R operation. These two aperiodic SRS resource sets could be triggered by the same DCI and will be transmitted over different uplink slots.
One thing not clear in the current spec on SRS carrier switching is whether the UE should switch back to the source CC during the time period between aperiodic SRS resource sets if multiple aperiodic SRS resource sets are triggered by the same DCI.
Depending on the time length between aperiodic SRS resource sets, different operation may be considered.
The first case is if the time length between aperiodic SRS resource sets is larger than the RF tuning time, then the UE may be able to switch back to the source CC, as shown in Figure 1.


[bookmark: _Ref78968831]Figure 1 SRS carrier switching operation (time between SRS sets larger than RF tuning time)
The second case is that the time length between aperiodic SRS resource sets is smaller than the RF tuning time, then if the UE switches back to the source CC, the time is not sufficient to transmit the second SRS resource sets. In such case, the UE should stay in the target CC to transmit the SRS. Figure 2 shows an example of the operation.


[bookmark: _Ref78968946]Figure 2 SRS carrier switching operation (time between SRS sets smaller than RF tuning time)
Therefore, we think the UE behavior should be clarified for SRS carrier switching if multiple aperiodic SRS resource sets are triggered by the same DCI.
Proposal 2:
· RAN1 to clarify when multiple SRS resource sets are triggered by single DCI, whether the UE should stay in the target CC or not during the period between the triggered SRS resource sets.
2.3 Timeline consideration for multiple SRS sets triggered by one DCI
In previous meeting, the timeline operation was agreed for SRS carrier switching. When the UE performs collision handling for SRS carrier switching, there is deadline whether to consider the DCI triggering the SRS and other uplink signals.
However, when multiple aperiodic SRS resource sets for carrier switching are triggered by the same DCI, it’s not clear on the timeline operation. Whether the same deadline should be applied for all the triggered aperiodic SRS resource sets or individual deadline could be applied for each triggered aperiodic SRS resource set?
Figure 3 shows an example that individual timeline is performed for each aperiodic SRS resource set triggered by the same DCI. In Figure 3, the time instance K1 is deadline to make decision whether SRS set #A should be transmitted according to collision handling. The time instance K2 is deadline to make decision whether SRS set #B should be transmitted according to collision handling. At time instance K3, there is DCI scheduling high priority transmission over the source CC.
At K1, since the DCI scheduling high priority transmission is not received yet, the UE will decide to transmit SRS resource set #A.
At K2, when determining whether SRS resource set #B should be transmitted, the DCI received at K3 will be considered since it’s received before K2. And according to the collision handling rule, SRS resource set #B should be dropped. However, since the UE already transmits SRS resource set #A, the time is not sufficient for the UE to switch back to the source CC to transmit the high priority signal. So, it should be clarified how to handle SRS resource set #B is such case.


[bookmark: _Ref78993651]Figure 3 Individual timeline for each triggered aperiodic SRS resource set
If the same deadline is applied to all the triggered aperiodic SRS resource sets, i.e., K1 is the deadline to determine collision handling for both SRS resource set #A and #B, then SRS resource set #B should be transmitted.
Therefore, we have the following proposal.
Proposal 3:
· In the case that multiple SRS resource sets are triggered by the same DCI, RAN1 to clarify whether individual timeline operation is applied to each triggered SRS resource set, or the same timeline is applied to all the triggered SRS resource sets.
3. Conclusion
In conclusion, we have the following proposals on SRS carrier switching operation.
Proposal 1:
· Support Option 2 for SRS carrier switching dropping rule, i.e., the dropping rule could be applied to any UL CC which can result in uplink transmission beyond UE's capability.
Proposal 2:
· RAN1 to clarify when multiple SRS resource sets are triggered by single DCI, whether the UE should stay in the target CC or not during the period between the triggered SRS resource sets.
Proposal 3:
· In the case that multiple SRS resource sets are triggered by the same DCI, RAN1 to clarify whether individual timeline operation is applied to each triggered SRS resource set, or the same timeline is applied to all the triggered SRS resource sets.
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