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Introduction
[bookmark: OLE_LINK9]The current R17 MUSIM work item mainly focuses on UEs with single-Rx/single-Tx and dual-Rx/single-Tx [1]. In the recent Rel-18 workshop and the email discussion, many companies submitted proposals to further enhance MUSIM for UEs with dual-Rx/dual-Tx in Rel-18. The following proposed conclusions are from the moderator on the email discussion of MUSIM [2]. 
A MUSIM enhancements WI with the scope below seems acceptable. There were some comments on UE capability update misuse, but no concrete arguments were provided. (Possibly this need to be further discussed). 
[bookmark: OLE_LINK14]MUSIM Enhancements Areas / Scope: 
[bookmark: OLE_LINK13][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Enhancements for staying in RRC_CONNECTED state simultaneously on two NWs (main target is dual RX dual TX UEs). Support of dual connectivity during network switching scenarios. 
− UE capability coordination/update with NW A when it turns partial TX or RX chains to NW B. 
− Enhancements to UE request for SCell / SCG deactivation, release etc.
We generally support the scope and believe the proposed two objectives can be endorsed. In this contribution, our views on MUSIM in Rel-18 are presented in detail.
Discussion
During the email discussion, some enhancements for UEs with single-Rx/single-Tx and dual-Rx/single-Tx were proposed. The majority’s view is that the enhancements for MUSIM in Rel-18 should beare for Dual RX/Dual TX UEs only. We think this is reasonable since we have already done enhancements for UEs with single-Rx/single-Tx and dual-Rx/single-Tx.
[bookmark: OLE_LINK12]Proposal 1: only dual RX dual TX UEs are considered in Rel-18 MUSIM.
The enhancements discussed in the email discussion are described in the following sections.
UE capability coordination/update
[bookmark: OLE_LINK43]In the email discussion, it is mentioned that the UE can only report dual Rx/single Tx capability to one network or even report the single Rx/single Tx capability to both networks. However this is only one possible UE implementation, and not an economical implementation. Therefore for further enhancement of MUSIM in Rel-18, it should not be always assumed that Rx&Tx capabilities are statically split in between the two networks. 
[bookmark: OLE_LINK124]Proposal 2: It should not be assumed that Rx&Tx capabilities of MUSIM UEs are always statically split betweenin the two networks.
[bookmark: OLE_LINK44]In case the UE capabilities are allowed to be adjusted between two networks, there are still some challenges if we only depend on the UE implementation. Some companies also mentioned that the UE can send reduced CSI to the network, however this has negative impact for network implementation, and different network vendors have different policies to cope with the reduced CSI. Unavoidably, there may be data loss due to demodulation failure and thus wasting resources in some networks as the networkNW is not aware of the reduced UE capabilities. Moreover,And as mentioned by other companies, such implementation is not in compliant with RAN4 requirements.
Observation 1: In case the UE capabilities are adjusted between two networks without proper coordination between the UE and the networks, data loss and resource waste happen as the networksNW areis not aware of the reduced UE capabilities
[bookmark: OLE_LINK53][bookmark: OLE_LINK52]In order to avoid data loss and system resource waste, it is necessary to have a mechanism of supporting UE capabilities synchronization between UE and network. During NR R15 stage, the temporary capability restriction was discussed. Nevertheless,But only the UE assistance information (UAI) mechanism was introduced for reduction of number of CCs, Bandwidth and MIMO layers. On the other hand, since there is no requirement on the network side after receiving the UAI message, and it is up to the network whether and when to reconfigure UE according to the UAI, the UE cannot adjust its capabilities in time. Therefore the UAI mechanism is not suitable for the UE capabilities coordination or update. A new mechanism should be introduced for supporting more extensive and timely UE capabilities coordination or update in Rel-18.
Observation 2：The current UAI mechanism is not suitable for the UE capabilities coordination or update.
[bookmark: OLE_LINK47][bookmark: OLE_LINK49]When the UE temporarily tunes away partial Tx or Rx capabilities to network B and still keeps connection in network A, some RF and baseband capabilities are impacted. The relevant RF capabilities most frequently include the maximum number of MIMO layers, band combination for CA/DC, SRS capabilities, SUL capabilities, and Multi-TRPs capabilities. 
Observation 3: When the UE temporarily tunes away partial Tx or Rx capabilities to other network, the following RF capabilities are most frequently affected:
· maximum number of MIMO layers
· band combination for CA/DC
· SRS capabilities 
· SUL capabilities
· Multi-TRPs capabilities

[bookmark: OLE_LINK106][bookmark: OLE_LINK35]Proposal 3: To specify UE capability coordination/update mechanism with NW A in Rel-18 when the UE tunes away partial TX or RX chains to NW B. 
[bookmark: OLE_LINK50]UE requested SCell/SCG deactivation or release
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]From the email discussion, it seems that some companies think that the UE capability coordination and UE requested SCell/SCG deactivation/release can be considered to address the same issue. However, the capability updates on band combination means that the CC(s) is not supported by UE anymore, which and it should be released from the network. This case is totally different from the one wherebyat a SCell could be deactivated or suspended temporarily for MUSIM. So Therefore we think that UE requested SCell/SCG deactivation or release is another important aspect to be addressed in Rel-18. We assume that UE capability coordination/update could be implemented by RRC signalling, so that the network has enough time to generate a new RRC reconfiguration that can comply with the new capabilities. Nevertheless, But in some situations, in order to avoid or minimize the possible service interruption and improve the system performance, some important features relevant to CA/DC, should be adjusted as soon as possible. 
[bookmark: OLE_LINK102]For example, as illustrated in the figure 1, for a UE working with at least one activated SCell, if the RFIC of a SCC in SIM1 is shared with that of the PCC in SIM2, the transmission on this specific SCC in SIM1 could not be continued due to the RFIC conflict. However, the network cannot predict which SCC has the potential RFIC conflict with SIM2 because RFIC sharing design is totally dependent on UE vendor-specific implementation. Therefore it is necessary that the UE precisely requests a specific SCC1 for deactivation. Otherwise if the network still schedules DL data on the SCC1, a severe data loss will happen. On the other hand,Or if the network erroneously deactivate another SCC2 without RFIC conflict with the PCC of SIM2 for the UE, the performance of SIM1 will be significantly reduced.
[image: ]
Figure1: RFIC sharing between CCs of MUSIMs
In addition, if the SIM2 is also allowed to be configured with CA, RFIC conflict explained above happens more frequently. A similar case on hardware resource conflict happens even when DC is configured. When the UE tunes away one Tx/Rx chain used for SCG to another SIM, the transmission on SCG cannot be continued as well.
Observation 4: It is necessary that the UE precisely requests a specific SCC/SCG for deactivation or release, because RFIC sharing design is UE vendor specific implementation.
In the current spec, UEAssistanceInformation (UAI) message has been standardized to inform UE’s preference on a max number of CC for overheating or power saving purpose. However, the UAI only indicates a preferred CC number, but it is not for a specific CC, which is not helpful, and in fact but makes things worse when the network decides to deactivate/release a wrong SCC without the RFIC conflict issue:, the conflict will  still exists but the operation broughting an additional system performance reduction unnecessarily.
[bookmark: OLE_LINK103][bookmark: OLE_LINK104]Observation 5: The UEAssistanceInformation only indicates a preferred CC number, but it is not for a specific CC.
Therefore, an enhancement is needed for UE-request SCell/SCG deactivation or release and acquisition ofre the response from the network in time.
[bookmark: OLE_LINK123]Proposal 4: To specify enhancement(s) for UE request SCell/SCG deactivation or release in Rel-18 for MUSIM. 
[bookmark: OLE_LINK96]Other enhancements
In the email discussion, there were also proposals on power sharing, IDC and optimization for network sharing. 
[bookmark: OLE_LINK92]Power sharing:
[bookmark: OLE_LINK56][bookmark: OLE_LINK95]UE transmitting power is impacted for UL power sharing between different MUSIMs. However, we think it could be up to UE implementation to adjust the output power to meet the SAR requirement, and the UE can indicate to the networkNW that power backoff is applied via the PHR, which has been supported in the current specification. So we think it is not necessary to introduce any new mechanism for power sharing in the standard.
[bookmark: OLE_LINK89][bookmark: OLE_LINK90]Observation 6: For the UL power sharing between different MUSIMs, UE implementation is enough to meet the SAR requirement.
[bookmark: OLE_LINK93]IDC:
For the IDC interference between different USIMs, it could be up to UE implementation to solve such interference. Even if the UE needs to rely on the IDC solution, it is unclear whether/what MUSIM specific enhancement to the current IDC solution is needed.
[bookmark: OLE_LINK91]Observation 7: For IDC interference between different MUSIMs, UE implementation is enough to solve such interference.
[bookmark: OLE_LINK94]Optimization for intra-operator/sharing NW:
We think that relying on the UE implementation for some optimization is enough, e.g. sharing the RRM measurement for cell reselection. There is no need to pursue any standardization work for further optimization considering theat trade-off between the amount of effort and the gain.
Observation 8: For intra-operator or sharing network case between different MUSIMs, UE implementation is enough.
[bookmark: OLE_LINK122]Proposal 5：The following enhancements should not be considered in Rel-18 MUSIM WI:
· Power sharing between different MUSIMs
· IDC between different MUSIMs
· Optimization for intra-operator/share NW case between different MUSIMs

[bookmark: OLE_LINK109][bookmark: OLE_LINK108][bookmark: OLE_LINK15]In the end, we propose that only the following two objectives should be specified for dual Rx/dual Tx UEs in Rel-18 MUSIM enhancement WI:
1) Specify enhancement(s) for UE capability coordination/update with NW A when it tunes away partial TX or RX chains to NW B.
[bookmark: OLE_LINK107]2) Specify enhancement(s) for UE request SCell/SCG deactivation or release
[bookmark: OLE_LINK121][bookmark: OLE_LINK16][bookmark: OLE_LINK110]Proposal 6: Only the following two objectives are specified for dual Rx/dual Tx UEs in Rel-18 MUSIM enhancement WI:
1) Specify enhancement(s) for UE capability coordination/update with NW A when it tunes away partial TX or RX chains to NW B.
2) Specify enhancements to UE request for SCell/SCG deactivation, release.
Conclusion
In this contribution, we provides our views on Rel-18 proposals for MUSIM enhancement WI. We have the following proposals. 
Proposal 1: only dual RX/dual TX UEs are considered in Rel-18 MUSIM.
Proposal 2: It should not be assumed that Rx&Tx capabilities of MUSIM UEs are always statically split between thein two networks.
[bookmark: _GoBack]Proposal 3: To specify UE capability coordination/update mechanism with NW A in Rel-18 when the UE tunes away partial TX or RX chains to NW B. 
Proposal 4: To specify enhancement(s) for UE request SCell/SCG deactivation or release in Rel-18 for MUSIM. 
Proposal 5: The following enhancements should not be considered in Rel-18 MUSIM WI:
· Power sharing between different MUSIMs
· IDC between different MUSIMs
· Optimization for intra-operator/share NW case between different MUSIMs
Proposal 6: Only the following two objectives are specified for dual Rx/dual Tx UEs in Rel-18 MUSIM enhancement WI:
1) Specify enhancement(s) for UE capability coordination/update with NW A when it tunes away partial TX or RX chains to NW B.
2) Specify enhancements to UE request for SCell/SCG deactivation, release.
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