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[bookmark: _Ref165266342]Introduction
According to the WID [1] of the Rel-18 MUSIM, RAN2 needs to find solutions to for UE capability restriction issue of multiple SIMs:
	1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].
· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].
· 


In this contribution, we provide the capability sharing issue related to SRS Tx switching capability (e.g. srs-TxSwitch)
Discussion
UE capability restriction for srs-TxSwitch
The detailed capability descriptions for srs-TxSwitch from 38.306 are quoted as follows:
	srs-TxSwitch, srs-TxSwitch-v1610
Defines whether UE supports SRS for DL CSI acquisition as defined in clause 6.2.1.2 of TS 38.214 [12]. The capability signalling comprises of the following parameters:
-	supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern supported by the UE, which is mandatory with capability signaling. The indicated UE antenna switching capability of ′xTyR′ corresponds to a UE, capable of SRS transmission on ′x′ antenna ports over total of ′y′ antennas, where ′y′ corresponds to all or subset of UE receive antennas, where 2T4R is two pairs of antennas. supportedSRS-TxPortSwitch-v1610, which is optional to report, indicates downgrading configuration of SRS Tx port switching pattern. If the UE indicates the support of downgrading configuration of SRS Tx port switching pattern using supportedSRS-TxPortSwitch-v1610, the UE shall report the values for this as below, based on what is reported in supportedSRS-TxPortSwitch.
	supportedSRS-TxPortSwitch
	supportedSRS-TxPortSwitch-v1610

	t1r2
	t1r1-t1r2

	t1r4
	t1r1-t1r2-t1r4

	t2r4
	t1r1-t1r2-t2r2-t2r4

	t2r2
	t1r1-t2r2

	t4r4
	t1r1-t2r2-t4r4

	t1r4-t2r4
	t1r1-t1r2-t2r2-t1r4-t2r4



-	txSwitchImpactToRx indicates the entry number of the first-listed band with UL (see NOTE) in the band combination that affects this DL, which is mandatory with capability signaling;
-	txSwitchWithAnotherBand indicates the entry number of the first-listed band with UL (see NOTE) in the band combination that switches together with this UL, which is mandatory with capability signaling.
For txSwitchImpactToRx and txSwitchWithAnotherBand, value 1 means first entry, value 2 means second entry and so on. All DL and UL that switch together indicate the same entry number.
The entry number is the band entry number in a band combination. The UE is restricted not to include fallback band combinations for the purpose of indicating different SRS antenna switching capabilities.

NOTE:	The first-listed band with UL includes a band associated with FeatureSetUplinkId set to 0 corresponding to the support of SRS-SwitchingTimeNR.
	BC
	FD
	N/A
	N/A


The details on how the capability is used can be found in the Annex, which refers to the section 6.2.1.2 of 38.214. 
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Figure 1: Capability sharing for srs-TxSwitch for two SIMs
However, when SIM-A is configured with SRS-ResourceSet set as 'antennaSwitching', some antenna port could be occupied by SIM-B due to various use cases (e.g. SIM-B could also be configured with SRS-ResourceSet set as 'antennaSwitching', or SIM-B could have the transmission/reception from/to one or more antenna ports in other carriers of the same band combination.). As the gNB serving SIM-A does not know the capability restriction at SIM-A for srs-TxSwitch, the gNB would still use the full capability of srs-TxSwitch (e.g. t1r4) for configuring the SRS transmission. The example of the capability sharing between two SIMs are illustrated in the above Figure. If the network configures t1r4 for SRS switching for SIM-A, and the UE only supports 1t2r for SIM-A due to the case that the two antennas are occupied by SIM-B, the DL CSI acquired by the gNB serving SIM-A will be not correct. Then this will cause the DL throughput reduction due to the wrong DL CSI acquisition, which could cause more packet loss and retransmission.
Observation 1: The srs-TxSwitch capability from SIM-A can be changed temporarily due to the capability sharing of SIM-B. 
Field log for capability sharing for srs-TxSwitch for two SIMs
The field logging environment is given as follows:
	The field logging environment:
Logging the average DL throughput (within 3 minutes) for 1t2R and 1t4R separately for SIM-A for the same UE equipped with two SIMs both in RRC_CONECTED. 
Logging the average DL throughput when the UE equipped with two SIMs both in RRC_CONECTED reports 1t4R for SIM-A.
Logging the average DL throughput after the same UE with two SIMs both in RRC_CONECTED changes its capability reporting to 1t2r via detach + attach.
SIM-A is in full-buffer data transmission.
SIM-B is in voice call.
Band combination: N78+N78
Number of PRB: 217
MCS: [5, 29] dynamic



The following tables are the DL throughput logged for SIM-A for 1t2R and 1t4R separately.
	
	Average DL throughput for 1t4r (Mbps)
	Average DL throughput for 1t2r (Mbps)
	Throughput increase from 1t4r to 1t2r 

	N78+N78
	147
	183
	24.5%


Observation 2: Due to the wrong channel estimation for srs-TxSwitch capability between 1t4r and 1t2r, the DL throughput could be reduced by 24.5%.
Thus, we consider that the UE should be able to report its temporary srs-TxSwitch for SIM-A, due to the antenna capability shared by SIMB-B.
Proposal: The UE should be able to indicate its temporary srs-TxSwitch capability.
Conclusions
According to the analysis given above, we have the following observations and proposal:
Observation 1: The srs-TxSwitch capability from SIM-A can be changed temporarily due to the capability sharing of SIM-B. 
Observation 2: Due to the wrong channel estimation for srs-TxSwitch capability between 1t4r and 1t2r, the DL throughput could be reduced by 24.5%.
Proposal: The UE should be able to indicate its temporary srs-TxSwitch capability.
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Annex
The followings are quoted from 38.214:
	[bookmark: _Toc11352159][bookmark: _Toc20318049][bookmark: _Toc27299947][bookmark: _Toc29673221][bookmark: _Toc29673362][bookmark: _Toc29674355][bookmark: _Toc36645585][bookmark: _Toc45810634][bookmark: _Toc114223888]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', the UE may be configured with only one of the following configurations depending on the indicated UE capability supportedSRS-TxPortSwitch ('t1r2' for 1T2R, 't1r1-t1r2' for 1T=1R/1T2R, 't2r4' for 2T4R, 't1r4' for 1T4R, 't1r6' for 1T6R, 't1r8' for 1T8R, 't2r6' for 2T6R, 't2r8' for 2T8R, 't4r8' for 4T8R, 't1r1-t1r2-t1r4' for 1T=1R/1T2R/1T4R, 't1r4-t2r4' for 1T4R/2T4R, 't1r1-t1r2-t2r2-t2r4' for 1T=1R/1T2R/2T=2R/2T4R, 't1r1-t1r2-t2r2-t1r4-t2r4' for 1T=1R/1T2R/2T=2R/1T4R/2T4R, 't1r1' for 1T=1R, 't2r2' for 2T=2R, 't1r1-t2r2' for 1T=1R/2T=2R, 't4r4' for 4T=4R, or 't1r1-t2r2-t4r4' for 1T=1R/2T=2R/4T=4R):
…
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