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1 Background
During the last few years, RAN1 has discussed and addressed several issues related to SRS carrier switching, which is a Rel-15 feature. These issues were mainly contribution driven by individual companies and handled under maintenance. This “maintenance phase” spanned from RAN1#103-e (November 2020 [1]) to RAN1#116b (April 2024 [2]), with different degrees of intensity and some gaps in between.
Among others, the following issues were resolved (under different releases):
· Properly defining timelines [3].
· Clear rules for dropping / interruptions for both intra and inter-band CA [4].
· New capability to remain in target CC between two SRS resource sets [5].
· Clarification of which DCI formats can be used for triggering [6].
Despite the large number of issues solved in RAN1, we think that there are still some inaccuracies and specification gaps in Rel-18 related to SRS carrier switching. Instead of bringing up these issues one by one to RAN1 under maintenance, we propose to take a more systematic approach to solve them under Rel-19 (potentially under TEI).
In the remainder of this contribution, we present the identified specification gaps.
2 Identified specification gaps
Interaction of SRS carrier switching and uplink tx switching
In this scenario, the UE is configured with a set of CCs for uplink tx switching (2 CCs in the baseline) and one carrier with SRS carrier switching. This scenario is depicted in Figure 1 below:
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Figure 1 SRS carrier switching together with uplink Tx switching.
In this example, CC1 and CC2 are in an “uplink Tx switching” pair, while CC3 is a TDD carrier without PUSCH/PUCCH. CC3 is a target carrier for SRS carrier switching, with CC2 being the corresponding source carrier.
In this case, we identified the following specification gaps:
· Definition of switching times: The switching time between CC2 and CC3 is properly identified in the current spec, but the transmit chains of CC2 are shared with CC1. For the case where the state of uplink Tx switching is such that some of the chains are in CC1, the switching time between CC1 and CC3 is not properly defined.
· Switching state after SRS CS: Related to the previous point, after the UE switches to CC3 it is not properly specified what is the “switching state” of CC1 / CC2.

· Simultaneous transmission: For the case where CC2 is switched (via SRS CS) to CC3 (and at least in case the UE supports dualUL), it is not specified whether the UE can perform simultaneous transmissions in CC3 and CC1.

Interaction of SRS carrier switching and uplink CA
This issue was brought up originally in [6, Section 2.2]. The scenario is as follows:
· CC1 is the source carrier for SRS CS for CC2
· CC3 is the source carrier for SRS CS for CC4.
The specification gap is to clarify (or add a UE capability) on whether the UE perform simultaneous switching and transmission from CC1CC2 and CC3CC4. This scenario is depicted in Figure 2:
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Figure 2 ULCA + SRS CS with simultaneous switching (from [6])

Additionally, in this case of SRS CS + ULCA (even with a single switching pair), the meaning of some of the existing capabilities for ULCA may need revisiting, including simulTX-SRS-AntSwitchingIntraBandUL-CA-r16, simulTX-SRS-AntSwitchingInterBandUL-CA-r16, parallelTxSRS-PUCCH-PUSCH, parallelTxSRS-PUCCH-PUSCH-intraBand-r17, etc.

We propose to solve the issues above during Rel-19 in RAN1, preferably under TEI.
Proposal: RAN1 to solve the following specification gaps for SRS carrier switching during Rel-19 TEI:
· For uplink Tx switching + SRS carrier switching:
· Define switching times.
· Define rules / capabilities for simultaneous transmission.
· Define switching state after SRS carrier switching.
· For uplink CA + SRS carrier switching:
· Define rules for simultaneous transmission across two target CCs for SRS carrier switching
· Revisit definition of ULCA capabilities (e.g. simulTX-SRS-AntSwitchingIntraBandUL-CA-r16, parallelTxSRS-PUCCH-PUSCH)
3 Conclusion
In this contribution we presented several specification gaps for SRS carrier switching, and proposed to solve them during Rel-19 under a RAN1 TEI. We made the following proposal:
Proposal: RAN1 to solve the following specification gaps for SRS carrier switching during Rel-19 TEI:
· For uplink Tx switching + SRS carrier switching:
· Define switching times.
· Define rules / capabilities for simultaneous transmission.
· Define switching state after SRS carrier switching.
· For uplink CA + SRS carrier switching:
· Define rules for simultaneous transmission across two target CCs for SRS carrier switching
· Revisit definition of ULCA capabilities (e.g. simulTX-SRS-AntSwitchingIntraBandUL-CA-r16, parallelTxSRS-PUCCH-PUSCH)
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