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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 this paper, we share our preliminary views on which network structures and/or scenarios shall be considered for this WID. 
2. Discussion
In this chapter, we first discuss which kind of network structures shall be considered for the Dual Tx/Rx MUSIM, then share our views on the detail scenarios.
2.1 Network Structures
In the objective, the Network A can be NR SA (with CA) or NR DC. Before any further discussion, it’s better to confirm which network structures shall be supported for the dual connected state. Generally, there are 3 options:
· 	Option 1: Neither of them is working with DC 
· 	Option 2: Only one network is working with DC 
· 	Option 3: Both of them are working with DC 


Fig 1: Network structures
Proposal 1: Ran2 to confirm which network structures shall be supported for the dual connected state.
· 	Option 1: Neither of network A or network B is working with DC; 
· 	Option 2: Only one network is working with DC; 
· 	Option 3: Both of network A and network B are working with DC. 
For the option 2, there would be 3 connections, which would require much RAN4’s work on the RRM requirements. For the option 3, obviously, it’s the most complicated case. Furthermore, for both the option 2 and 3, it would also need to discuss the temporary capability restriction interaction between the MN and SN. Considering the limit TU of this WID, these 2 options shall be precluded.
Proposal 1a: Only the Option 1 (Neither of network A or network B is working with DC) would be supported for the R18 MUSIM.
2.2 Scenarios
In this chapter we would like to discuss the scenarios that require temporary capability restriction indication/Removal. According to the states of each network side, generally there are 3 scenarios:
·   Scenario 1: Both network A and B are at Idle/Inactive state
·   Scenario 2: UE is at connected state at one network and Idle/Inactive state at the other network
·   Scenario 3: Both Network A and network B are at connected state (the UE may renegotiate the temporary capability restriction)	
Table 1: Scenarios
	   NWB
NW A
	Idle/Inactive
	       Connected

	Idle/Inactive
	Scenario 1:UE implementation (N/A)
	 Scenario 2

	 Connected
	Scenario 2
	 Scenario 3: Re-negotiation (follow the way as Scenario 2)



Observation 1: According to the states of each network side, generally there are 3 scenarios:
·   Scenario 1: Both network A and B are at Idle/Inactive state;
·   Scenario 2: UE is at connected state at one network and Idle/Inactive state at the other network;
·   Scenario 3: Both Network A and network B are at connected state (the UE may renegotiate the temporary capability restriction).
Obviously, the scenario 1 is even out of this WID and which can be left to the UE implementation, while the Scenario 2 is the main case, the scenario 3 can take the same UE capability restriction or removal indication way as the Scenario 2.
Proposal 2: Ran2 to discuss the issues under the scenario 2 (UE is at connected state at one network and Idle/Inactive state at the other network) with the first priority.
Proposal 2a: Ran2 to confirm that the scenario 1 (Both network A and B are at Idle/Inactive state) is out of this WID and which can be left to the UE implementation
Proposal 2b: Ran 2 to confirm that the scenario 3 (Both Network A and network B are at connected state) can follow the same UE capability restriction or removal indication way as the Scenario 2. 

Fig 2: Issue list for the scenario 2
For the scenario 2, as shown in the Fig 2, generally there are 3 main issues as below:
· Issue 1: How to indicate the temporary capability restriction/Removal with Network A when the UE needs to establish/Resume the connection with network B;
· Issue 2: How to indicate the temporary capability restriction with Network B (because network A is at connected state) when the UE needs to establish/Resume the connection with network B;
· Issue 3: How to keep MR-DC structure of network A 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).
The issue 1 is the main case, in which one network (e.g. network A) is at connected state, while the other network (e.g. network B) is at idle/inactive state. So when the UE need to establish/Resume the connection with network B, there may be some temporary capability restriction at network A side. 
Proposal 3: RAN2 to discuss the Issue 1 with the highest priority.
· Issue 1: How to indicate the temporary capability restriction/Removal with Network A when the UE needs to establish/Resume the connection with network B
Some detail analysis for the Issue 1 has also been provided in the [2].
The Issue 2 is for the network B side, when the network A is at connected state, it also means that the UE can only establish the connection with network B with part of hardware resources. In other words, there is also temporary capability restriction at network B side. As shown in the Fig 3, if the network B doesn’t know this info, it would configure the UE with the original UE capability (i.e. without any temporary capability restriction), then the UE may be unable to accept the reconfiguration message and leads to connection failure. For example, the network A is at connected state with higher MIMO layer, then the network B can only work at SISO mode. However if the network B doesn’t know this restriction, it may reconfigure the UE with MIMO and finally leads to the UE reconfiguration fail. 


Fig 3: Procedure of Issue 2
Proposal 4: The Issue 2 shall be considered in R18 MUSIM.
· Issue 2: How to indicate the temporary capability restriction with Network B (because network A is at connected state) when the UE needs to establish/Resume the connection with network B;
For the issue 3, it’s about the Idle/Inactive state enhancement. In the Rel-17, the Idle/Inactive state signaling can be received by the periodic or aperiodic GAP. However, in the Rel17, the scheduling Gap was per UE and the coordination between the MCG and SCG is not supported. Which means that with the legacy scheme, how to receive Idle/Inactive state signalling at network B was not specified when the UE is working at DC with network A.
	=> RAN2 will not specify MN-SN coordination of MUSIM gaps with MR-DC in Rel-17
=> MUSIM with MR-DC is not explicitly supported in Rel-17 (i.e. no specification efforts done to allow or prevent use of MUSIM with MR-DC).


Observation 2: In the Rel17, the scheduling Gap was per UE but the coordination between the MCG and SCG is not supported. When the UE is working at DC with Network A, how to receive Idle/Inactive state signalling at network B was not specified.
Then as described in the Objective, when the UE is at Idle/Inactive state at network B, the UE may work at MR-DC with network A. Thus some schemes are needed for the network B Idle/Inactive state signaling receiving meanwhile keeping MR-DC with network A. However, this is not clearly included in the WID. So we have the proposal 5 as below:
Proposal 5: Ran 2 to confirm whether the Issue 3 should be discussed in R18 MUSIM.
· Issue 3: How to keep MR-DC structure of network A 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).
If proposal 5 was confirmed, some details solutions have also been analyzed in [3].
2.3 Other issues
Another issue is about whether the UE supporting dual RRC connection also supports Rel-17 MUSIM. The R17 MUSIM is mainly for the Single Tx UE, while the R18 is four the dual Tx. So it’s not mandatory for the UE supporting dual RRC connection also supports Rel-17 MUSIM. Anyway, these can also be discussed with lower priority, e.g. as part of the UE capability discussion for the R18 MUSIM
Proposal 6: About “whether the UE supporting dual RRC connection also supports Rel-17 MUSIM” can be discussed with lower priority, e.g. as part of the UE capability discussion for the R18 MUSIM.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: Ran2 to confirm which network structures shall be supported for the dual connected state.
· 	Option 1: Neither of network A or network B is working with DC; 
· 	Option 2: Only one network is working with DC; 
· 	Option 3: Both of network A and network B are working with DC. 
Proposal 1a: Only the Option 1 (Neither of network A or network B is working with DC) would be supported for the R18 MUSIM.
Observation 1: According to the states of each network side, generally there are 3 scenarios:
·   Scenario 1: Both network A and B are at Idle/Inactive state;
·   Scenario 2: UE is at connected state at one network and Idle/Inactive state at the other network;
·   Scenario 3: Both Network A and network B are at connected state (the UE may renegotiate the temporary capability restriction).
Proposal 2: Ran2 to discuss the issues under the scenario 2 (UE is at connected state at one network and Idle/Inactive state at the other network) with the first priority.
Proposal 2a: Ran2 to confirm that the scenario 1 (Both network A and B are at Idle/Inactive state) is out of this WID and which can be left to the UE implementation
Proposal 2b: Ran 2 to confirm that the scenario 3 (Both Network A and network B are at connected state) can follow the same UE capability restriction or removal indication way as the Scenario 2.
Proposal 3: RAN2 to discuss the Issue 1 with the highest priority.
· Issue 1: How to indicate the temporary capability restriction/Removal with Network A when the UE needs to establish/Resume the connection with network B
Proposal 4: The Issue 2 shall be considered in R18 MUSIM.
· Issue 2: How to indicate the temporary capability restriction with Network B (because network A is at connected state) when the UE needs to establish/Resume the connection with network B;
[bookmark: _GoBack]Observation 2: In the Rel17, the scheduling Gap was per UE but the coordination between the MCG and SCG is not supported. When the UE is working at DC with Network A, how to receive Idle/Inactive state signalling at network B was not specified.
Proposal 5: Ran 2 to confirm whether the Issue 3 should be discussed in R18 MUSIM.
· Issue 3: How to keep MR-DC structure of network A 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).
Proposal 6: About “whether the UE supporting dual RRC connection also supports Rel-17 MUSIM” can be discussed with lower priority, e.g. as part of the UE capability discussion for the R18 MUSIM.
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