3GPP TSG-RAN WG2 Meeting #119bis Electronic	R2-2209637
Elbonia, 10 – 19 October 2022


Agenda item:	8.17.2.1
Source:	Intel Corporation
Title:	Considerations on Rel-18 MUSIM
WID/SID:	NR_DualTxRx_MUSIM-Core
Document for:	Discussion and Decision
1	Introduction
In RAN#94e, the work item for Rel-18 MUSIM is agreed in [1] with the following objective with RAN2 impact:
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
· [bookmark: _Hlk114829073]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, some considerations related Rel-18 MUSIM to operate in RRC CONNECTED mode simultaneously in network A (NW A) and network B (NW B) is being discussed. 
2	Discussion
2.1	Basic scenario for MUSIM operation
As in the WI objective, our understanding of the scenario for Rel-18 MUSIM is that network A can be in NR SA (with CA) or in NR DC while network B can be either in LTE or NR. This can be used as the scenario for designing the Rel-18 MUSIM operation, while considering the UE is in RRC CONNECTED mode in network A (NW A) and network B (NW B) and that the UE supports Dual-RX/Dual TX. 
Towards the end of Rel-17, there were discussions on applicability of Rel-17 MUSIM solution for NR-DC, but this was deferred to later releases.  Our understanding is that Rel-17 MUSIM operation for network A in NR-DC is not in the scope of Rel-18 WI and hence if it needs to be included, it will have to be first discussed in the RAN plenary to update the WI scope.
The WI explicitly covers only Dual Rx/Dual Tx scenarios.   Dual Rx/single Tx is not in the scope of the WI and solutions specific for this should not be discussed as part of the WI without updating the WID in the RAN plenary.  
The WI explicitly covers also only MUSIM procedures operate in RRC_CONNECTED state simultaneously in NW A and NW B (including UE transition into RRC CONNECTED in NW B).  Hence any enhancement to where UE is idle/inactive mode in NW A and idle/inactive mode in NW B as well as UE is Connected mode in NW A and idle/inactive in NW B should not be discussed (except in terms of feature interaction with Rel-17 MUSIM) as part of the WI without updating the WID in the RAN plenary.
Proposal#1: The scenario for Rel-18 MUSIM should be as in the WI scope (i.e. RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR, Applicable UE architecture is Dual RX/Dual TX. And UE is in RRC Connected mode simultaneously in NW A and NW B).

Proposal#2: Discussions on extending the Rel-17 MUSIM operation to NR-DC (in NW A), covering dual Rx/single Tx etc. not explicitly covered by the current WI scope, should only be done after discussion in the RAN plenary and updating the WI scope.
2.2	Rel-17 and Rel-18 MUSIM interactions
In Rel-17, the MUSIM UE operation between NW A and B in RRC_CONNECTED state can request for assistance from network in the form of gap request from UE where idle gaps are provided in NW A for operation in NW B or if a longer period is needed in NW B, the UE can request to enter Idle mode in NW A. For the gap request, the UE can request for periodic gaps or aperiodic gaps from NW A to satisfy the different use cases in NW B and UE can also request for multiple gaps from NW A to meet multiple use cases in NW B. Such Rel-17 MUSIM operation is used for the case where the MUSIM UE is single TX/RX.  The specifications do not explicitly support simultaneous RRC connection in Network A and Network B (though not precluded by specific implementations).  

Rel-18 MUSIM assumes an UE RF architecture where dual TX/RX can be performed, allowing simultaneous RRC connection in both networks and there is no need for gaps at least for some of the bands/frequencies used by NW A and NW B. However, for some bands/frequencies used by NW A and B, dual TX/RX may not be possible and thus fall back to Rel-17 MUSIM operation may still be useful in these cases.

Depending on the UE state in network A and network B, it could be more optimal to use Rel-17 or Rel-18 MUSIM feature.  The following table is an example of the possible solutions a Rel-18 and Rel-17 capable MUSIM UE can use for the different UE states when UE is dual TX/RX capable:

	Scenarios
	UE state in Network A
	UE state in Network B
	MUSIM Feature

	A
	Connected with CA
	Idle/INACTIVE
	Rel-17 MUSIM gap

	B
	Connected without CA
	Idle/INACTIVE
	Neither Rel-17 or Rel-18 MUSIM needed

	C
	Connected 
	Connected
	Rel-18 MUSIM


Table 1: Possible solutions that a Rel-18 and Rel-17 capable MUSIM UE can use for the different UE states

From the above table, it can be seen that a UE capable of Rel-17 MUSIM and Rel-18 MUSIM feature can use different options depending on the UE state.  Hence it should be possible to configure both Rel-17 MUSIM and Rel-18 MUSIM simultaneously for a UE and use the most appropriate solution depending on the scenario.

Observation#1: Supporting and configuring Rel-17 and Rel-18 MUSIM features simultaneously for a UE can lead to more optimal performance by using the most appropriate solution depending on the scenario and the UE state.  

Proposal#3: It should be possible to configure both Rel-17 and Rel-18 MUSIM features (if supported) simultaneously for a UE. 

On the other hand, it is possible that a UE may support just Rel-18 MUSIM feature.  This may not cover all the scenarios optimally (as discussed in the table above e.g. there is no solution for Scenario A if Rel-17 MUSIM gap is not supported).   Since Rel-18 MUSIM operation is yet to be discussed, this question of whether UE supporting Rel-18 MUSIM also needs to support of Rel-17 MUSIM UE capabilities can be postponed till the Rel-18 MUSIM operation is clear.

Proposal#4: Postpone the discussion on whether UE supporting Rel-18 MUSIM also needs to support of Rel-17 MUSIM UE capabilities till Rel-18 MUSIM operation is defined.
2.3	Static UE radio access capabilities provided by the UE to NW A and B
During registration, the UE will provide its static UE radio access capabilities to the network to be stored in CN for subsequent connection. One question is whether the UE provides the full static UE radio access capabilities to all the networks it is registered with. It is possible that the MUSIM UEs perform all the features on one of the NW it is registered to (e.g. full UE capability to NW A) while limiting the feature to other NW it is registered to (e.g. limiting it to voice call and some background task for NW B). Alternative is that MUSIM UEs provides the full static UE radio access capabilities to all the network that it registered with.
For the former case, UE can only use some of the features in network B; e.g., CA is not supported/configured.   Hence the capability used by network B does not change during the duration of the connection in network B and there is no continuous update required.  That is, after only NW A is provided with the full static UE radio access capabilities (e.g. X), the UE just needs to perform one temporary update its current “capability” using UE assistance information with the NW A when limited feature/service (e.g. just voice) in NW B is to be performed (i.e. temporary UE capability to NW A can go from X to Y).  And then update with NW A again when the limited features/services in NW B is completed (i.e. temporary UE capability to NW A go back to X). This will have less overhead to support this feature.
For the latter where both NW A and B are provided with the full static UE radio access capabilities (e.g. X), the implication is that there is no limit to UE usage in NW B and continuous temporary update with NW A is needed to satisfy the need with the transmission/reception with NW B depending on NW B’s configuration (i.e. UE capability in NW A can go from X to Y to Z etc. depending on CA configuration in network B  before going back to X).
In the WI justification, it mentioned that the UE capability is ‘dynamically’ split between the 2 SIMs:
“MUSIM UE's hardware capabilities are shared by the SIMs, and to use the hardware efficiently and economically, the related capabilities need to be dynamically split between the two SIMs.”
However, it is unclear whether this dynamically split of the UE capability is a one-off at the time of connection to network B or that continuous temporary update with the network (i.e. NW A) is required.
Observation#2:  For a Rel-18 MUSIM UE, it can be that UE performs full features in one of the networks (NW A) while performing limited service in the other networks (i.e. NW B). For this, the temporary update of the UE capability with the network (NW A) is only performed when UE goes into and out of connected state in network B. On the other hand, if it is assumed that full features are to be performed on all the networks (NW A and B) that the UE registered with, then continuous temporary update of the UE capability with the network (i.e. NW A) is needed while the UE is connected in NW B.
Proposal#5: RAN2 discuss which scenario below to consider for Rel-18 MUSIM:
Scenario 1: Full static UE capabilities is only provided to one of the networks that UE is registered with while the other NW UE is registered with is provided with limited service (e.g. voice capable only with a certain band/frequency). I.e. there is a fixed partition of static UE capabilities between NW A and NW B.  Continuous update of capability restriction to NW A while connected to network B is not needed.  
Scenario 2: Full static UE capabilities is provided to both of the networks that UE is registered with.  I.e. there is no fixed partition of static UE capabilities between NW A and NW B.  Continuous update of capability restriction to NW A while connected to network B is needed.  
4	Conclusion
It is requested that RAN2 agree to the observations and proposals below:
Proposal#1: The scenario for Rel-18 MUSIM should be as in the WI scope (i.e. RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR, Applicable UE architecture is Dual RX/Dual TX. And UE is in RRC Connected mode simultaneously in NW A and NW B).

Proposal#2: Discussions on extending the Rel-17 MUSIM operation to NR-DC (in NW A), covering dual Rx/single Tx etc. not explicitly covered by the current WI scope, should only be done after discussion in the RAN plenary and updating the WI scope.

Observation#1: Supporting and configuring Rel-17 and Rel-18 MUSIM features simultaneously for a UE can lead to more optimal performance by using the most appropriate solution depending on the scenario and the UE state.  

Proposal#3: It should be possible to configure both Rel-17 and Rel-18 MUSIM features (if supported) simultaneously for a UE. 

Proposal#4: Postpone the discussion on whether UE supporting Rel-18 MUSIM also needs to support of Rel-17 MUSIM UE capabilities till Rel-18 MUSIM operation is defined.
Observation#2:  For a Rel-18 MUSIM UE, it can be that UE performs full features in one of the networks (NW A) while performing limited service in the other networks (i.e. NW B). For this, the temporary update of the UE capability with the network (NW A) is only performed when UE goes into and out of connected state in network B. On the other hand, if it is assumed that full features are to be performed on all the networks (NW A and B) that the UE registered with, then continuous temporary update of the UE capability with the network (i.e. NW A) is needed while the UE is connected in NW B.
Proposal#5: RAN2 discuss which scenario below to consider for Rel-18 MUSIM:
Scenario 1: Full static UE capabilities is only provided to one of the networks that UE is registered with while the other NW UE is registered with is provided with limited service (e.g. voice capable only with a certain band/frequency). I.e. there is a fixed partition of static UE capabilities between NW A and NW B.  Continuous update of capability restriction to NW A while connected to network B is not needed.  
Scenario 2: Full static UE capabilities is provided to both of the networks that UE is registered with.  I.e. there is no fixed partition of static UE capabilities between NW A and NW B.  Continuous update of capability restriction to NW A while connected to network B is needed.  
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