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1	Introduction
Rel-17 WI [1] and [2] for ‘support of Multi-SIM devices’ aims to study the system impacts when the UE communicates to more than one PLMN via multi-SIM support and specifies potential enhancements to avoid performance degradation in the MUSIM scenarios.
The objectives of the WI are:
	1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]
· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is VoLTE/VoNR [RAN2]
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx
UE SIMs may belong to same or different operators. 
USIM can be a physical SIM or eSIM. 
Coordination with relevant WGs, such as SA2, should be considered where relevant. 
Specification change should focus on NR side for objective 1.



In this discussion paper we further discuss one particular topic related to band scenario conflicts in MUSIM operation i.e. the part in GREEN below.
Proposal 1: RAN2 to consider such Band conflict scenarios for MUSIM to arrive at a graceful specification-based solution intended to mitigate such conflicts.
2	Background
The below information is copied from Chairman’s notes from RAN2#116-bis-e meeting for reference.

8.3.5	UE capabilities and other aspects
This agenda item may use a summary document (decision to be made based on submitted tdocs).
Including discussion on UE capabilities related to RAN2-defined features for MUSIM, e.g. capabilities for periodic/aperiodic gaps and capability bit for UE leaving RRC_CONNECTED state. 
Including discussion on any other essential aspects of MUSIM that need to be resolved during Rel-17.
If changes are proposed against the baseline endorsed in previous meeting, the proposals should illustrate the differences to the baseline illustrated in R2-2109625.
By Web Conf (1st Week Friday) (2)
R2-2200360	Remaining issues on UE and network capabilities for MUSIM	Intel Corporation	discussion	Rel-17	LTE_NR_MUSIM-Core
Proposal#1: Two capability bits are introduced, one for support gaps and another for “leaving connected”.  There is no need for different capability bits for periodic and aperiodic gaps.
Proposal#2: Confirm that the MUSIM related capability is per UE (without FRx and xDD differentiation).

-	Huawei and Samsung suppports both P1 and P2. LGE supports P1. ZTE thinks we only need one capability (for with and without leaving gaps). Samsung thinks the procedures are different so we need to allow UE to choose which to implement. Ericsson agrees.
-	QC thinks FRx differentiation is allowed. Intel clarifies that then UE would not send UAI for the gaps. Samsung explains that MUSIM MG is per UE, so FRx differentiation is not needed.

1: Two capability bits are introduced, one for support gaps and another for “leaving connected”.  There is no need for different capability bits for periodic and aperiodic gaps.
2: Confirm that the MUSIM related capability is per UE (without FRx and xDD differentiation). 


By Web Conf (2nd Week Tuesday) (1)
R2-2201203	Additional issues related to MUSIM - Aspects of MUSIM RRC Band Conflict, Processing Delay and Caller ID retrieval requirements	Apple	discussion	Rel-17	LTE_NR_MUSIM-Core
Observation 1: Based on UL and DL bands in which the MUSIM UE operates in RRC IDLE/INACTIVE/CONNECTED modes, there are scenarios in which both Dual-Rx/Single-Tx and Dual-Rx/Dual-Rx mode of operation are impaired due to RF band conflict across the MUSIM instances.
Observation 2: Autonomous MUSIM UE based solution to mitigate band conflict would result in sub-optimal and non-standard behaviour.
Observation 3: Current LTE and NR RRC Processing Delay Requirements are meant for single SIM cases, wherein only one RRC procedure is expected to run at any given instance of time.
Observation 4: MUSIM UEs can have an ongoing RRC procedure pre-empted due to a concurrent MUSIM use case, and this might result in very tight RRC processing deadline. 
Observation 5: In Dual Rx/Single Tx MUSIM UE, initial Connected state configuration on the second SIM instance to retrieve the caller ID can impact the ongoing Connected state configuration on the first SIM instance.
Observation 6: In Dual Rx/Single Tx MUSIM UE, it is important to signal to the first MUSIM instance about graceful RRC Connection Release while the user accepts the incoming MT call on the second MUSIM instance, to avoid radio resource wastage.

Proposal 1: RAN2 to consider such Band conflict scenarios for MUSIM to arrive at a graceful specification-based solution intended to mitigate such conflicts.

Proposal 2: Clarify in LTE and RRC specifications for Release-17 that the existing RRC Processing Delay requirements is applicable only for UE operating in Single-SIM mode and is NOT applicable for RRC procedures for UE’s operating in MUSIM mode of operation.
Proposal 3: RAN2 to further study the RRC Processing Delay Requirements for MUSIM UEs based on the solutions agreed for the other MUSIM WI objective (Paging Collision, Network Switching, Busy Indication etc.)
Proposal 4: RAN2 to consider the problem statements for MUSIM UEs related to caller ID identification and optimal signalling to ensure faster RRC Connection Release with the intent to avoid radio resource wastage.
3	Discussion
3.1 	Band issue conflict
Different UE types may have different challenges in terms of supporting simultaneous services in two (or more) USIMs in idle/connected and/or connected/connected mode. Allowing the UE to dynamically update some UE capabilities toward each NW is an approach which increases possibility to support both USIM simultaneously, but with acceptable UE capabilities. 
Table 1: USIM state combinations
	UE architecture 
	USIM/USIM state combinations 

	Single-Rx/Single-Tx 
	Idle/Connected, 

	Dual-Rx/Single-Tx 
	Idle/Connected, Connected/Connected 

	Dual-Rx/Dual-Tx 
	Idle/Connected, Connected/Connected 



USIM devices compliant to carrier aggregation, Dual Connectivity, and/or diversity/MIMO requirements have already several RX and TX chains. Hence, devices with more hardware to support increased throughput and enhanced antennas can be used in MUSIM without increase in HW to keep the device cost and size low. When such device is in use with its full capability in one USIM and needs to support idle/inactive services in another USIM it may need to release some hardware for its activity. Thus, in any dual RX UE types (i.e., dualRX/singleTX and dualRX/dualTX), the UE may need to downgrade its capability in terms of supported band/bandwidth combination when one band is occupied by one USIM will limit a set of band/bandwidth combinations on the other USIM. Furthermore, a UE with two or more RX (and TX) chains may be able to function as dual RX in some combinations of frequency bands across its two USIM, while it is not able to support concurrent operation (as dual RX) in other combinations of frequency bands across its two USIM (e.g., due to IMD issue). This is applied to idle/connected as well as connected/connected scenarios and results in UEs reduced capability in terms of no. of supported bands/bandwidth combinations.
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]Observation 1: Dual RX UE types (with single or dual TX) may have limitation in operating as dual RX depending on the frequency bands the UE has to operate at across its USIMs.
Proposal 1: RAN2 should support means for the UE to inform about potential band conflicts and provide means to mitigate the conflict by e.g., allowing UE capability update to network regarding UEs supported bands and/or band/bandwidth combinations.
4	Conclusion
This paper discussed the scenarios where potential band conflicts happen during MUSIM operation. We think based on the discussion above RAN2 should discuss further.
Observation 1: Dual RX UE types (with single or dual TX) may have limitation in operating as dual RX depending on the frequency bands the UE has to operate at across its USIMs.
Proposal 1: RAN2 should support means for the UE to inform about potential band conflicts and provide means to mitigate the conflict by e.g., allowing UE capability update to network regarding UEs supported bands and/or band/bandwidth combinations.
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