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1 Background
RAN1 has received an LS from RAN4 on some clarification for SRS antenna switching. In particular, the LS includes the following (some parts omitted):
According the following discussion in RAN1, correction was made for the RAN1 spec TS 36.213 in clause 8.2 with clarification on the expected scheduling restriction and RAN2 introduced capability parameters of switched together band and switch impacted Rx band consequently. However, it is noted that the clarification adopted in LTE RAN1 spec is not reflected in the NR spec, and the clarification for the expected scheduling restriction in LTE spec is for UL only. 

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]With widely application of NR SRS antenna switching from Rel-15, including both EN-DC and NR CA, it is observed that the specifications without clear clarifications similar to that in LTE spec may cause some ambiguity for better supporting the feature in the network. Therefore, some clarifications for the expected scheduling restrictions for both UL and DL in the affected band in an EN-DC/NR CA band combination would be helpful enabling the SRS antenna switching feature.
[…]
ACTION: RAN4 respectfully asks RAN1 to take the above observations and identified issues into account and consider possible clarification in specification if needed for better utilizing the feature of SRS antenna switching.


In this contribution we present our views on the above LS. We would like to note that Qualcomm had previously submitted a TP to RAN1 on this exact issue (see [2], TP in Section 4.1.1).

2 Handling txSwitchWithAnotherBand
For the signalling on whether two bands switch together, the following text was adopted in LTE (TS 36.213):If a UE is configured with more than one serving cell, and for a group of cells belonging to bands that are signalled to be switched together in txAntennaSwitchUL the UE is not expected to transmit SRS on different antenna ports simultaneously. If a UE is configured with more than one serving cell, and for a group of cells belonging to bands that are signalled to be switched together in txAntennaSwitchUL the UE is not expected to transmit SRS and PUSCH on different antenna ports simultaneously.


The LTE text is very precise because there is a very clear mapping between SRS ports and PUSCH (i.e., the specification has a 1-1 mapping between SRS and PUSCH transmissions). For the case of NR, the SRS framework is completely different for the case of antenna switching, and there is no mapping for SRS ports across cells and between SRS and PUSCH. 
Observation 1: In LTE, there is a clear mapping between SRS ports and PUSCH ports. In NR, this is not the case.
Specifying in a precise way the cases where the PUSCH / SRS or SRS in multiple cells may result in inconsistent antenna switching is not possible under the current SRS framework. Therefore, we propose to capture the scheduling restriction in a more general manner, indicating that the gNB should avoid “inconsistent” scheduling for the case of antenna switching. We also extend the text not only to NR, but to the case of EN-DC (this is a similar TP as proposed in [2]), and capture the case of intra-band CA.
[bookmark: _Toc11352159][bookmark: _Toc20318049][bookmark: _Toc27299947][bookmark: _Toc29673221][bookmark: _Toc29673362][bookmark: _Toc29674355][bookmark: _Toc36645585][bookmark: _Toc45810634][bookmark: _Toc130409841]============================<TP1, 38.214>============================
6.2.1.2	UE sounding procedure for DL CSI acquisition
<Unchanged parts are omitted>
For a UE configured with multiple component carriers, and for a first component carrier configured with uplink in a first band and a second component carrier configured with uplink in a second band that are signalled to switch together according to higher layer parameter txSwitchWithAnotherBand the UE is not expected to follow inconsistent transmissions related to antenna switching.
For a UE configured with multiple component carriers configured with uplink in intra-band CA, the UE is not expected to follow inconsistent transmissions related to antenna switching.
For a UE configured with EN-DC, and for a first component carrier configured with uplink corresponding to in an E-UTRA band and a second component carrier configured with uplink in a NR band that are signalled to switch together according to higher layer parameter txSwitchWithAnotherBand, the UE is not expected to follow inconsistent transmissions related to antenna switching in E-UTRA and NR.
For a UE configured with intra-band EN-DC, the UE is not expected to follow inconsistent transmissions related to antenna switching in E-UTRA and NR.

Proposal 1: RAN1 to adopt TP1 for TS 38.214.


3 Handling txSwitchImpactToRx             
For the case of an SRS transmission affecting downlink reception, as noted by RAN4, there is no RAN1 specification text. In our view, it would not be appropriate to add specification support for this behavior in the RAN1 specifications. Based on RAN1’s understanding, the capability indicates that the UE may suffer a ‘glitch’ in the downlink reception when there is SRS antenna switching, and the UE may experience increased error (e.g. PDSCH decoding errors) around the antenna switching event. RAN4 may decide to specify that the UE does not need to meet any requirements in the event of antenna switching (e.g. similar to the behavior for SRS carrier switching).
Proposal 2: RAN1 does not intend to specify any UE behavior related to txSwitchImpactToRx. It is RAN1’s understanding that txSwitchImpactToRx will result in a ‘glitch’ in downlink reception, which can be captured by RAN4 specifications.




4 Conclusions
In this contribution, we presented our views related to the LS [1] on SRS antenna switching.
For handling txSwitchWithAnotherBand, we made the following observation and proposal:
Observation 1: In LTE, there is a clear mapping between SRS ports and PUSCH ports. In NR, this is not the case.
Proposal 1: RAN1 to adopt TP1 for TS 38.214.
For handling txSwitchImpactToRx, we made the following proposal:
Proposal 2: RAN1 does not intend to specify any UE behavior related to txSwitchImpactToRx. It is RAN1’s understanding that txSwitchImpactToRx will result in a ‘glitch’ in downlink reception, which can be captured by RAN4 specifications.
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