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1. [bookmark: OLE_LINK1]Introduction
In RAN1#112bis-e meeting, an LS was sent from RAN4 for impact of SRS antenna switching for TDD-FDD band combination. The content of LS is shown below [1].
	1. Overall Description:
The impact on FDD Rx for the FDD band in an FDD+TDD combination caused by SRS antenna switching was initially discussed for LTE CA in RAN4. The identified issue has been sent to RAN1 in R4-1708772. 

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.

2. Actions:
To RAN1:
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.


Since some TDD and FDD bands share the common RF front-end components in FDD+TDD CA case, the FDD DL reception or UL transmission may be impacted when UE performs SRS antenna switching on a TDD band. So NR introduced UE capability txSwitchWithAnotherBand to inform gNB which bands with UL in the band combination switch together (i.e. bands with UL share the common RF), and introduced UE capability txSwitchImpactToRx to inform gNB which band(s) with UL SRS antenna switching in the band combination that affects a certain DL band. The motivation of the LS is trying to further clarify UE behavior in RAN1 NR specification probably as similar as LTE spec as below. 
	[bookmark: OLE_LINK2][bookmark: _GoBack]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.


For the case of an SRS transmission affecting downlink reception, there is no RAN1 specification text for LTE. Hence, the following conclusion was made for NR in RAN1#112bis-e meeting [2][3].
	Conclusion in RAN1#112bis-e
UE follows requirements specified in 38.133 for DL receiving on bands reported by txSwitchImpactToRx.



The remaining issue is only for UL. 
2. Discussion
As aforementioned, the UL bands reported by txSwitchWithAnotherBand share the common RF, and the UL antennas shall switch together. In other words, the UE is not able to transmit UL signals with different antennas in those bands. 
In NR, UE may support simultaneous transmission between SRS and PUCCH/PUSCH/PRACH as shown in blow box copied from TS 38.306. Hence, we think UL signal in an FDD band impacted by SRS antenna switching in a TDD band should also include PUCCH and PRACH besides PUSCH. 
	parallelTxSRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of SRS and PUCCH/ PUSCH across CCs in an inter-band CA band combination.
	BC

	parallelTxPRACH-SRS-PUCCH-PUSCH
Indicates whether the UE supports parallel transmission of PRACH and SRS/PUCCH/PUSCH across CCs in an inter-band CA band combination.
	BC


Based on the above analysis, we think the following sentence can be captured in TS 38.214.
[bookmark: OLE_LINK5]Proposal: Capture the following sentence in RAN1 TS 38.214.
	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 txSwitchWithAnotherBand, the UE is not expected to transmit SRS and SRS/PUSCH/PUCCH/PRACH on different antenna ports simultaneously.



3. Conclusion
In this contribution, we discussed the issue on impact of SRS antenna switching for TDD-FDD band combination raised in the LS R1-2302268, and provide our proposal below.
Proposal: Capture the following sentence in RAN1 TS 38.214.
	[bookmark: OLE_LINK7][bookmark: OLE_LINK6]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 txSwitchWithAnotherBand, the UE is not expected to transmit SRS and SRS/PUSCH/PUCCH/PRACH on different antenna ports simultaneously.
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