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1. [bookmark: _Ref165266342]Introduction
[bookmark: _Hlk115344716]Rel-18 MUSIM WI [1] aims to introduce solutions to better enable MUSIM operation when both links are active, i.e. receiving and transmitting on Uu. The WID includes the following modes of operation in the objectives:
· 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

In this contribution, we discuss the applicable scenarios for this WI in a litte more detail so that a baseline understanding can be achieved in the initial phase
2. Discussion 
In Rel-17 MUSIM work, both SA2 and RAN2 have assumed that the two USIMs can belong to the same or different operator. For the former case, it is also possible that the UE can (and very likely) connect to the same gNB. We should allow the same in Rel-18.
Proposal 1: The USIMs at the UE can belong to the same or different operator.
In Rel-17, SA2 has also agreed that the subscriptions can be from a PLMN or SNPN. In particular, TS 23.501 captured the following for SNPN:
A UE with two or more network subscriptions, where one or more network subscriptions may be for a subscribed SNPN, can apply procedures specified for Multi-USIM UEs as described in clause 5.38. The UE shall use a separate PEI for each network subscription when it registers to the network.
The same should be applicable to Rel-18 and there should be no impact to RAN2 specifications.
Proposal 2: For NR, the network subscription for MUSIM could be from a PLMN or an SNPN. 
The first letter for MUSIM stands for “multi”. In current deployments, almost all implementations use only two USIMs. However, with the profileration of eSIMs, this can change in the future. From specification perspective, restriction to only two is not necessary since the specification will contain the signaling on only of the USIMs. Therefore, RAN2 can continue to discuss and specify solutions which are applicable to more than two USIMs scenario without optimizing the higher number of USIMs.
Proposal 3: The solutions for Rel-18 can be applicable to more than two USIMs. However, no optimizations for more than two need be pursued.
Rel-17 MUSIM only covered the scenario where the UE is in RRC Connected mode on one link and performs Idle/Inactive procedures, which are paging reception, measurements for cell (re)-selection, and SI reception. Rel-18 MUSIM should cover all the remaining scenarios and activities for the UE on the two links.
The main scenario for Rel-18 WI is when the UE is in RRC Connected mode on both links and this is already captured in the WID.
One case which is not covered by this but where the UE is still active on both links is Small Data Transmision (SDT). The SDT feature introduced in Rel-17 allowed uplink transmissions and this will be extended to downlink in Rel-18. In this case, the UE on the Connected link may also need to adjust its UE capabilities since it will have to share resources with the SDT activity on the other link. It seems natural to include this case in the Rel-18 scope. It is clear that the UE capability update can only be performed on the link where the UE is in RRC Connected as there shouldn’t be any RRC signaling during SDT operation. 
Another activity in RRC Inactive which may not be completely covered by Rel-17 MUSIM is RRC Resume and RNAU. These procedures were not considered in Rel-17 and may not finish in the Rel-17 MUSIM gap durations. Therefore, the UE may have to adjust its capabilities on Network A as soon as RRC Resume is initiated on Network B. If the UE moves to Connected mode on Network B, it may have to do perform a second adjustment on Netwok A, depending on the RRC configuration received on Network B.
Proposal 4: The scenario where the UE is in RRC Connected mode on all links is in the scope of Rel-18 work (as captured in the WID).
Proposal 5: The scenario where the UE is performing RRC Resume or SDT on one link is in the scope of Rel-18 work. In this case, UE capability change is performed on the Connected link (Network A).
The WID includes the phrase “Applicable UE architecture: Dual-RX/Dual-TX UE”. Even though this may be understood at a colloqial level, 3GPP specifications do not describe or specify a “UE architecture”. Therefore, it will be good to put this understanding in formal 3GPP language.
Proposal 6: For Rel-18, it is assumed that the UE is capable of transmission and reception on MUSIM links simultaneously.
We note that even if the UE is capable of simultaneous transmissions, this may not always be the optimal choice. For example, for uplink, sharing power between two links may result in lower performance compared to giving full power to each link and using TDM. Therefore, it would be good to consider all options at this stage. For example, a UE at cell edge may prefer to use TDM, which can also be considered as an extension of Rel-17 MUSIM gaps.
Proposal 7: The UE capability restriction on Network A should allow sharing of resources in time domain, at least on the uplink.
In Rel-17, RAN2 has agreed on multiple occasions that the UE does not need to inform its (intended) activity on the Idle/Inactive link to the Network A. RAN2 has only specified the signaling on Network A for the UE request of gaps but without any indication of what the UE does on Network B during the gaps. We have also assumed in Rel-17 that there was no coordination between the network. The same should apply to Rel-18 and Network A should only be concerned on what happens on the Uu link for Network A.
Proposal 8: As in Rel-17, Network A does not need to be aware of UE activity or limitations on Network B.
The WID has the statement for assessing RAN3 impact:
The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99
In Rel-17 MUSIM, RAN3 has introduced new signaling for paging cause and MUSIM gaps. In Rel-18, the primary focus is the change of UE capability. This should not cause ony new signaling on NG or Xn interfaces. However, depending on the solutions introduced by RAN2, some limited impact to F1 may be necessary. Therefore, it may be good not to eliminate this at the early state. Whether RAN3 can do this work without any formal TU allocation as in Rel-17 or otherwise can be discussed at the plenary.
Proposal 9: RAN3 impact should not be excluded at this stage since, e.g. UE capability update may require changes to F1-AP signaling.
 
3. Conclusion
In this contribution, we discussed the applicable scenarios for the Rel-18 MUSIM WI and propsoe the following:
Proposal 1: The USIMs at the UE can belong to the same or different operator.
Proposal 2: For NR, the network subscription for MUSIM could be from a PLMN or an SNPN. 
Proposal 3: The solutions for Rel-18 can be applicable to more than two USIMs. However, no optimizations for more than two need be pursued.
Proposal 4: The scenario where the UE is in RRC Connected mode on all links is in the scope of Rel-18 work (as captured in the WID).
Proposal 5: The scenario where the UE is performing RRC Resume or SDT on one link is in the scope of Rel-18 work. In this case, UE capability change is performed on the Connected link (Network A).
Proposal 6: For Rel-18, it is assumed that the UE is capable of transmission and reception on MUSIM links simultaneously.
Proposal 7: The UE capability restriction on Network A should allow sharing of resources in time domain, at least on the uplink.
Proposal 8: As in Rel-17, Network A does not need to be aware of UE activity or limitations on Network B.
Proposal 9: RAN3 impact should not be excluded at this stage since, e.g. UE capability update may require changes to F1-AP signaling.
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