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1  Introduction

As described in the R18 MUSIM WID [1], one objective is about the temporary capability restriction indication for the Dual-RX/Dual-TX UE.

	· 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


In the paper [2], we give analysis on the detail scenarios, and also list some main issues that shall be discussed in this WID. In this paper, we’d like to focus on the below issue and share our views on the solutions.

· How to keep NWA at MR-DC structure when the UE needs to detect Idle/Inactive state signaling (e.g. paging, SI, measurement)(For SA case, it has been solved in R17 with per UE scheduling Gap).
2  Discussion

As analyzed in the [2], the scheduling Gap was per UE but the coordination between the MCG and SCG is not specified in R17. In other words, when the UE is working at DC with network A, how to receive Idle/Inactive state signalling at network B was not specified yet.

Then as described in the Objective, when the UE is at Idle/Inactive state at network B, the UE may work at NR-DC with network A. Thus some schemes are needed for the network B Idle/Inactive state signaling receiving meanwhile keeping NR-DC with network A.

Proposal 1: Ran 2 to discuss how to keep the MR-DC with network A, when the UE needs to detect Idle/Inactive state signaling with network B.

Generally, there are 2 directions as below:

· Direction 1: Left to the UE implementation, e.g. the UE always Reserve one Rx for the Paging receiving; 

· Direction 2: Enhance the R17 scheduling Gap to support MR-DC.
· Direction 2a: Reserve part of RF/PHY resource for the Idle/Inactive state signaling receiving only during the scheduling Gap

· Direction 2b: Enhance the coordination between the MN and SN or support more granular Gap type, e.g. per CG gap

Observation 1: There are 2 directions to support Network B idle/Inactive state signaling detection when the network A is working at MR-DC

· Direction 1: Left to the UE implementation, e.g. the UE always Reserve one Rx for the Paging receiving; 

· Direction 2: Enhance the R17 scheduling Gap to support MR-DC

· Direction 2a: Reserve part of RF/PHY resource for the Idle/Inactive state signaling receiving only during the scheduling Gap;
· Direction 2b: Enhance the coordination between the MN and SN or support more granular Gap type, e.g. per CG gap.
Direction 1

For the Direction 1, the UE may have 2 UE capability sets, one for the single SIM card mode and one for the Multiple-SIM mode. Obviously, the Direction 1 can be seen as an implementation method without spec work, but it has lower hardware efficiency. 

Observation 2: The Direction 1 has no Spec Impact at the cost of the hardware efficiency

Direction 2a

For the Direction 2a, if the UE need the periodic Gap (e.g. Paging receiving / measurement), the UE sends the periodic scheduling Gap related info of SIM2 and reduced capability to the network A of SIM1.Then the Network A will take this reduced capability into consideration especially for the scheduling Gap. Take the below Fig 1 as an example 
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Fig 1: Gap with reduced capability

Based on the Fig 1, we can see that for the Gap, only the reduced capability set can be used, so the network need 2 configurations, one for the scheduling gap duration and the other is for the duration without gap. Both the network and the UE need to switch between these 2 configurations with each gap period.

Observation 3: For the direction 2a, the network need 2 configurations, one for the scheduling gap duration and the other is for the duration without gap. Both the network and the UE need to switch between these 2 configurations in each gap period.

Direction 2b

For the direction 2b, generally there are 2 solutions:

· Option 1: Support MN-SN coordination for the R17 per UE Gap

· Option 2: Support more granular scheduling gap, e.g. per CG gap
Observation 4: For the direction 2b, generally there are 2 solutions:

· Option 1: Support MN-SN coordination for the R17 per UE Gap

· Option 2: Support more granular scheduling gap, e.g. per CG gap

The option 1 is a little similar to the measurement gap coordination between MN and SN, so it has less spec impact. 

Proposal 1: Take the option 1 as the baseline to support MR-DC scheduling gap enhancement.

· Option 1: Support MN-SN coordination for the R17 per UE Gap

For the option 2, as ever discussed in the R17, there are many different granularity, e.g. per FR, per CG, per CC. The per CC is too complex which would also require much RAN4 work on the RRM requirement. Thus at most the per FR and per CG gap can be considered for the MUSIM.

Proposal 2: Ran2 to discuss whether to introduce per FR, per CG scheduling gap for the MR-DC structure.

3  Conclusions

Proposal 1: Ran 2 to discuss how to keep the MR-DC with network A, when the UE needs to detect Idle/Inactive state signaling with network B.

Observation 1: There are 2 directions to support Network B idle/Inactive state signaling detection when the network A is working at MR-DC

· Direction 1: Left to the UE implementation, e.g. the UE always Reserve one Rx for the Paging receiving; 

· Direction 2: Enhance the R17 scheduling Gap to support MR-DC

· Direction 2a: Reserve part of RF/PHY resource for the Idle/Inactive state signaling receiving only during the scheduling Gap;
· Direction 2b: Enhance the coordination between the MN and SN or support more granular Gap type, e.g. per CG gap.
Observation 2: The Direction 1 has no Spec Impact at the cost of the hardware efficiency.
Observation 3: For the direction 2a, the network need 2 configurations, one for the scheduling gap duration and the other is for the duration without gap. Both the network and the UE need to switch between these 2 configurations in each gap period.
Observation 4: For the direction 2b, generally there are 2 solutions:

· Option 1: Support MN-SN coordination for the R17 per UE Gap;
· Option 2: Support more granular scheduling gap, e.g. per CG gap.
Proposal 1: Take the option 1 as the baseline to support MR-DC scheduling gap enhancement.

· Option 1: Support MN-SN coordination for the R17 per UE Gap
Proposal 2: Ran2 to discuss whether to introduce per FR, per CG scheduling gap for the MR-DC structure.
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