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During RAN1#104b-e meeting, companies discussed the issue on simultaneous UL Tx switching and SRS carrier switching but without any conclusion [1]. Most companies agree to address this issue after RAN1 finishes the Rel-15 potential ambiguity issue as discussed in [104b-e-NR-7.1CRs-06] in RAN1#104b-e meeting. However, in [104b-e-NR-7.1CRs-06] in RAN1#104b-e meeting, only the timeline issues has been resolved. The potential confliction between “prioritization/dropping rule” and “suspension” is still unresolved. 
In this contribution, we provide our analysis and TP for the above mentioned issue together with our Rel-15 draft CR [2].
Discussion
Different cases
The issue can be divided into two cases, i.e., Case-1) source carrier is configured with UL Tx switching and Case-2) source carrier is not configured with UL Tx switching.
Case-1: source carrier is configured with UL Tx switching
The issue can be summarized as following. The UE is configured with UL Tx switching between CC2 and CC3 for CA, SUL or EN-DC. Meanwhile, UE is configured with CC1 that is DL only (no PUSCH is configured in CC3). SRS carrier switching is configured between CC1 and CC2, where CC2 is the “source”, i.e. “switch from” carrier and CC1 is the “target”, i.e. “switch to” carrier. The UE is configured with 2-port SRS resource on CC1. The UE receives an aperiodic SRS trigger via DCI format 2_3 to schedule SRS transmission on CC1 and also receives a dynamic grant to schedule a PUSCH transmission on CC3 at the same time. The current specification requires the UE to perform the two transmissions (SRS on CC1 and PUSCH on CC3) simultaneously. However, the UE is not able to transmit on CC1 and CC3 simultaneously. 
	Scenario
	Analysis

	Case 1-1
2-port SRS
	As shown in Figure-1, there is a 1-port PUSCH/PUCCH transmission on CC3 and 2-port SRS on CC1. 
Based on our understanding, the current spec (section 6.2.1.3 of TS38.214) has specified two UE behaviours for SRS carrier switching, i.e., dropping rule (as shown in Appendix 5.1) and suspension (as shown in Appendix 5.2). It is clear that the suspension is only applicable to the source carrier and target carrier. However, it is not clear whether the current dropping rule is applicable to the carrier other than source carrier and target carrier, i.e., CC3 in our example.
Interpretation#1: If the current dropping rule is applicable to carrier other than source carrier and target carrier, then the same dropping rule can be applied. With this interpretation, maybe no spec change is needed. For example, if the 1-port transmission on CC3 is PUCCH with SR, then the 2-port SRS transmission on CC1 may be dropped. However, if the 1-port transmission on CC3 is PUSCH, then the PUSCH may be dropped and the 2-port SRS on CC1 can be transmitted.
Interpretation#2: If the current dropping rule is NOT applicable to carrier other than source carrier and target carrier, then the suspension should be applied to CC3 in our example.


Figure-1: 1-port PUSCH/PUCCH on CC3 and 2-port SRS on CC1.



Since the current spec is not clear whether dropping rule (see section 6.2.1.3 of TS38214) is applicable to the carrier other than source carrier and target carrier, it may be better if companies could first clarify this aspect first as it impacts the TP for UL Tx switching together with SRS carrier switching. The detailed analysis of our understanding of the current Rel-15 spec can be found in our companion CR [2].

	Case 1-2
1-port SRS
	As shown in Figure-2, there is a 1-port PUSCH/PUCCH transmission on CC3 and 1-port SRS on CC1. It seems that 1-port transmission on CC1 and 1-port transmission on CC3 doesn’t exceed the UE capability, this kind of simultaneous transmission can be allowed.


Figure-2: 1-port PUSCH/PUCCH on CC3 and 1-port SRS on CC1.

	Case 1-3
1-port SRS
	As shown in Figure-3, there is a 1-port PUSCH/PUCCH transmission on CC3, 1-port transmission on CC2 and 1-port SRS on CC1. It seems this case is also related to different interpretations as discussed in Case 1-1 above. We can first address the issue in Case 1-1.


Figure-3: 1-port PUSCH/PUCCH on CC3, 1-port PUSCH on CC2 and 1-port SRS on CC1.



Case-2: source carrier is not configured with UL Tx switching
Take the following figure as an example. CC3 and CC4 are configured with UL Tx switching. CC1 and CC2 are the target and source carrier for SRS carrier switching, respectively. It seems that the current specification for both UL Tx switching and SRS carrier switching can be reused without any modification.


Figure-4: 1-port PUSCH/PUCCH on CC3 and 1-port SRS on CC1.

Summary and TP
From our perspective, the “prioritization/dropping rule” in S6.2.1.3 of TS38214 can be applied to both “source carrier” and carrier X other than “source carrier” and “target carrier” if the following conditions are met.
1. Carrier X and “source carrier” are in the same band;
2. Carrier X and “source carrier” are in the same TAG.
However, Rel-16 UL Tx switching is only applicable to inter-band CA instead of intra-band CA. Thus, the existing “prioritization/dropping rule” cannot be directly applied to the case of UL Tx switching. We propose the following TP to address this ambiguity issue with the following notes.
1. Based on our Rel-15 CR, the current suspension description is duplicated. Thus, the “suspension” description for carrier c2 can be deleted as it has already been covered by the “prioritization/dropping rule”.
2. After applying the “prioritization/dropping rule” between carrier c1 and c2, if there is SRS transmission on carrier c1 (SRS transmission is prioritized), the uplink transmission on carrier c3 needs to be suspended.
3. Currently, the following TP only focus on 2-port SRS case. We are open to discuss how to address the 1-port SRS issue.

Proposal 1: Introduce the following TP for Rel-16 UL Tx switching in 38.214 pending on the Rel-15 CR discussion.
	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) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.
A UE can be configured with SRS resource(s) on a carrier c1 with slot formats comprised of DL and UL symbols and not configured for PUSCH/PUCCH transmission. For carrier c1, the UE is configured with higher layer parameter srs-SwitchFromServCellIndex and srs-SwitchFromCarrier the switching from carrier c2 which is configured for PUSCH/PUCCH transmission. During 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), the UE temporarily suspends the uplink transmission on carrier c2. After applying the prioritization/dropping rules in this subclause in case of collision between a transmission of SRS over a carrier c1 and transmission of a physical signal/channel over a carrier c2, during [2-port] 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), the UE temporarily suspends the uplink transmission on carrier c3 if the UE is configured with uplinkTxSwitching-r16 for uplink switching between uplink carrier c2 and c3.
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.




Conclusion
In this contribution, we provide analysis and TP for the ambiguity issue in case of UL Tx switching together with SRS carrier switching.
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