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1 Introduction
In R2-2006362 [1], RAN2 sent a LS to RAN1 asking the following questions related to whether the following cases are supported in Rel-15/Rel-16 SRS carrier switching:
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After some discussion in RAN1, RAN2 has received a reply in R1-2007395 [2], whose key part is copied below:
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In this contribution, we present our views from RAN2 perspective, especially on the issue which RAN1 can’t reach a conclusion (i.e. whether type A carrier switching to NUL in Case 2 is allowed).
The corresponding Rel-15 RRC CR can be found in [3], and Rel-16 RRC CR can be found in [4].
2 Discussion  

RAN1 discussion on RAN2 LS was summarized in R1-2007044 [5]. RAN1 had concluded that type A SRS carrier switching to SUL is not supported in Case 1 and Case 2 because it is conflicted with the objective of SRS switching, which is illustrated in table 1 with highlight from TS 38.214 [6]. Specifically, the objective of SRS carrier switching is to support reciprocity-based beamforming (SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching') in TDD bands that are configured for DL CA but not UL CA. From a technical perspective, transmitting SRS in SUL when the SUL band is not configured for PUSCH/PUCCH transmission has no benefit or use case. 
Observation 1: RAN1 had concluded that type A SRS carrier switching to SUL is not supported in Case 1 and Case 2 because it is conflicted with the objective of SRS carrier switching (i.e. support reciprocity-based beamforming in TDD bands for DL CA). Transmitting SRS in SUL without PUSCH/PUCCH transmission has no benefit or use case. 

	6.             6.2.1.2 UE sounding procedure for DL CSI acquisition
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set as 'antennaSwitching',

...
7.          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, ….

...
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 'typeA', and given by SRS-CarrierSwitching, 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, where 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'. 


Table 1: Highlight of SRS carrier switch intention in 38.214
Thus, RAN2 needs to capture the above RAN1 conclusion in Rel-15/Rel-16 RRC CR.

Proposal 1: In Rel-15/Rel-16 TS 38.331 CR, capture RAN1 conclusion that type A SRS carrier switching to SUL is not supported in Case 1 and Case 2.
In reply LS, RAN1 indicated that RAN1 can’t make conclusion whether to allow type A carrier switching to NUL in Case 2 because there are two companies which have a different view, although majority prefer to preclude this case.
Observation 2: RAN1 can’t make conclusion whether to allow type A carrier switching to NUL in Case 2 because there are two companies which have a different view, although majority prefer to preclude this case.
It is common understanding that type A SRS carrier switching to NUL is supported when PUCCH/PUSCH is not configured in NUL. Hence, the only ambiguity is whether it is a valid configuration that SUL is not configured with PUCCH/PUSCH. 
Observation 3: For the issue RAN1 can’t conclude in Case 2, the only ambiguity is whether it is a valid configuration that SUL is not configured with PUCCH/PUSCH. 
We think it is an invalid configuration. As we know, the purpose of SUL is for adding one more carrier for uplink transmission to improve UL coverage of high frequency scenarios. The use case is not clear to us why Network configures and maintains a SUL not configured with PUCCH/PUSCH. If it is allowed, why doesn’t NW release such serving cell’s SUL instead? Furthermore, according to section 6.9 of TS 38.300 [7], Network is required to avoid overlapping PUSCH transmission through scheduling instead of through configuration, which implies that at least PUSCH should be configured in SUL. 
6.9
Supplementary Uplink

In case of Supplementary Uplink (SUL, see TS 38.101-1 [18]), the UE is configured with 2 ULs for one DL of the same cell, and uplink transmissions on those two ULs are controlled by the network to avoid overlapping PUSCH/PUCCH transmissions in time. Overlapping transmissions on PUSCH are avoided through scheduling while overlapping transmissions on PUCCH are avoided through configuration (PUCCH can only be configured for only one of the 2 ULs of the cell). In addition, initial access is supported in each of the uplink (see clause 9.2.6). An example of SUL is given in Annex B.

Observation 4: The use case is not clear why Network configures and maintains a SUL not configured with PUCCH/PUSCH. Furthermore, according to TS 38.300, Network is required to avoid overlapping PUSCH transmission through scheduling instead of through configuration.  
As clarification, we think RAN2 needs to capture it in Rel-15 / Rel-16 RRC CR.

Proposal 2: In Rel-15/Rel-16 TS 38.331 CR, capture the clarification that the network does not configure SUL carrier without PUSCH/PUCCH.
The corresponding Rel-15 RRC CR can be found in [3], and Rel-16 RRC CR can be found in [4].
3 Summary

In this contribution, we present our views on SRS carrier switching based on RAN1 reply LS R1-2007395.  

Observation 1: RAN1 had concluded that type A SRS carrier switching to SUL is not supported in Case 1 and Case 2 because it is conflicted with the objective of SRS carrier switching (i.e. support reciprocity-based beamforming in TDD bands for DL CA). Transmitting SRS in SUL without PUSCH/PUCCH transmission has no benefit or use case. 

Observation 2: RAN1 can’t make conclusion whether to allow type A carrier switching to NUL in Case 2 because there are two companies which have a different view, although majority prefer to preclude this case.
Observation 3: For the issue RAN1 can’t conclude in Case 2, the only ambiguity is whether it is a valid configuration that SUL is not configured with PUCCH/PUSCH. 

Observation 4: The use case is not clear why Network configures and maintains a SUL not configured with PUCCH/PUSCH. Furthermore, according to TS 38.300, Network is required to avoid overlapping PUSCH transmission through scheduling instead of through configuration.  
Proposal 1: In Rel-15/Rel-16 TS 38.331 CR, capture RAN1 conclusion that type A SRS carrier switching to SUL is not supported in Case 1 and Case 2.
Proposal 2: In Rel-15/Rel-16 TS 38.331 CR, capture the clarification that the network does not configure SUL carrier without PUSCH/PUCCH.
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Case 2: SRS carrier switching to both NUL and SUL, neither of which are configured with PUCCH/PUSCH.








RAN1 concluded that, for type A, carrier switching to SUL is not supported in Case 1 and Case 2.


For the case of type A carrier switching to NUL in Case 2: while in RAN1 there are multiple companies that understand that this case is not allowed from RAN1 specification point of view, there are two companies which have a different view. Consequently, RAN1 can’t reach a conclusion on this issue.












