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1. Introduction
The following WID scope was agreed for network switching [1]:
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

And the following agreements were made in RAN2#113_e and RAN2#113bis_e meeting for the above objective [2] [3]: 
Agreements in RAN2#113bis_e:

Agreements
1	Only support NAS-based busy indication (for IDLE and INACTIVE)

Agreements
	
1	RRC signalling is used for switching procedure without leaving RRC_CONNECTED state in network A for UE temporarily switching to network B as a baseline. FFS on additional need of MAC signalling.
2	During switching procedure for leaving RRC_CONNECTED state, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state. 

Agreements in RAN2#113_e:

Agreements
1	Switching procedure can be used to notify network A that the UE has a preference to leave RRC_CONNECTED state in network A.
2	The switching procedure can be used to notify network A that the UE has a preference to be kept in RRC_CONNECTED state in network A while temporarily switching to network B.

In this contribution, we will focus on two aspects, i.e. whether we use AS or NAS signalling for the network switching for MUSIM purpose and whether we can have one unified mechanism for all network switching cases.
1. Discussion 
In RAN2#113bis_e meeting, RAN2 agreed to introduce RRC based solution when UE has a preference to be kept in RRC_CONNECTED state in network A. In this case, UE can be kept in RRC_CONNECTED state in network A during an acceptable gap window. The most controversial part is that how network A can decide the gap window size for UE, two ways are raised by most companies:
Option1: UE reports the network switching reason in the notification message to network A, network A will decide the gap window size by implementation.
Option2: UE reports the wanted gap window in the notification message to network A, network A will decide the gap window size by implementation.
In our view, there are lots of network switching reason in current system, considering new trigger may be introduced in the future, Option1 is not a good way for future proof.
As for Option2, it seems workable, but actually, the gap window requirements are quite different among different network switching reason. It’s also not an easy work for UE to evaluate the wanted gap window correctly for any network switching reason. But from network A perspective, if no UE assistant info is reported, network A will have no idea how to decide a gap window size for UE, so even if Option2 is not perfect too, compared to Option1, Option2 is easier to handle from UE point of view.
Proposal 1: For the case when the UE has a preference to be kept in RRC_CONNECTED state in network A, the wanted gap window info can be included in the network switching request message to network A.
FFS: The details of the wanted gap window info.
One FFS is left for ‘short time switching’, i.e. additional need of MAC signaling. We believe this FFS is related to one or more gap configurations. To keep UE in RRC_CONNECTED state in network A, gap negotiation is needed between UE and network A. If gap configuration is already configured to UE before UE sending ‘short time switching’ message to network A, the network A can use MAC signaling to activate one or more gap configurations. This is the intention to introduce MAC signaling for ‘short time switching’. But the question is that the task in network B is not time sensitive; otherwise, UE will request to leave RRC_CONNECTED state in network A. It’s still acceptable for UE to receive the gap configuration after sending ‘short time switching’ message. It’s also hard for the network A to configure one or more proper gap configurations in advance. 
More addition, configuring UE with more than one gap configurations may need RAN4 work, but actually RAN4 is out of the current WID scope. To simply our work, we prefer to have only one gap configuration and the gap configuration is activated immediately once received.
Proposal 2: For the case when the network A has a preference to keep UE in RRC_CONNECTED state in network A after UE switching to network B, at most one additional gap configuration is configured to UE in network switching response message if the available measurement gap info is not workable.
Proposal 3: The additional gap configuration in network switching response message is activated immediately once received, i.e. No MAC signaling is needed for the additional gap configuration activation.
For the case when the UE has a preference to be kept in RRC_CONNECTED state in network A, it’s not necessary to introduce a new RRC message for network switching response message as the enhancement is quite small. It’s simple to reuse RRCReconfiguration message.
Proposal 4: For the case when the network A has a preference to keep UE in RRC_CONNECTED state in network A after UE switching to network B, RRCReconfiguration message is reused as the network switching response message.
For the case when the UE has a preference to leave RRC_CONNECTED state in network A, RAN2 agreed that UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state. 
Firstly, we’d like to discuss the FFS part. Within a certain configured time period, UE shall wait the possible response from network A, i.e. RRC release message, it’s network A implementation to put UE into RRC_IDLE or RRC_INACTIVE. 
Observation: For the case when the UE has a preference to leave RRC_CONNECTED state in network A, it’s network A implementation to put UE into RRC_IDLE or RRC_INACTIVE within a certain configured time period.
After the configured timer expires, without any preconfigured suspend configuration, UE shall go to RRC_IDLE. We don’t think it’s a good idea to configure suspend configuration to UE in advance, because the RRC state mismatch issue may happen between network A and UE if UE autonomously leaves network A. We prefer to simplify the solution if UE does not receive response message from network within a certain configured time period. The RRCRelease message can be reused as the switching response message for ‘long time switching’.
Proposal 5: For the case when the UE has a preference to leave RRC_CONNECTED state in network A, UE shall enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. 
Proposal 6: For the case when the UE has a preference to leave RRC_CONNECTED state in network A, the RRCRelease message is reused as the switching response message.
Secondly, we’d like to discuss whether AS or NAS signaling is used for the case when the UE has a preference to leave RRC_CONNECTED state in network A. Two sub-cases are involved:
Sub-case1: UE has a preference to enter RRC_INACTIVE after leaving RRC_CONNECTED state in network A.
In this case, AS signaling is preferred as RRC_INACTIVE can be invisible to NAS. More addition, AS signaling has less time delay.
Sub-case2: UE has a preference to enter RRC_IDLE after leaving RRC_CONNECTED state in network A.
For this case, both AS or NAS signaling has the similar time delay, because usually network A should inform AMF of the leaving and wait the AN release message before transmitting RRC release message to UE in Uu even if AS based solution is adopted. On top of this, we see no much difference between AS or NAS based solution.
Considering the solution for both cases above is already introduced by R16 power saving WID, i.e. using UEAssistanceInformation message including preferredRRC-State IE. It’s nature to reuse the same mechanism for the case when the UE has a preference to leave RRC_CONNECTED state in network A.
Proposal 7: For the case when the UE has a preference to leave RRC_CONNECTED state in network A, the UE reuses the current RRC signaling to inform network A of its leaving, i.e. reusing UEAssistanceInformation message including preferredRRC-State.
More addition, no matter network switching is triggered by ‘Long time switching’ or ‘short time switching’, from signaling perspective, a unified RRC message can be reused for both cases, i.e. reuse UEAssistanceInformation message. The difference between the two cases is that different case will refer to different IEs included in the same RRC message. We believe the unified mechanism for all network switching cases will simplify our spec work.
Proposal 8: A common RRC notification message, i.e. UEAssistanceInformation, can be used for all network switching cases.
Some companies would like to discuss how to differentiate ‘Long time switching’ or ‘short time switching’ from UE side. One solution is to have a network configured gap threshold for UE judgement. As mentioned above, gap evaluated by UE is not trusted, it’s up to network implementation to keep the UE in RRC_CONNECTED state or release UE into RRC_IDLE or RRC_INACTIVE based on UE assistant info. There is no need to limit UE implementation for the differentiation.
Proposal 9: No network configured gap threshold is introduced, it’s up to UE implementation to differentiate the following two cases:
Case1: when the UE has a preference to be kept in RRC_CONNECTED state in network A.
Case2: when the UE has a preference to leave RRC_CONNECTED state in network A.
The next open issue is for busy indication. In RAN2#113bis_e meeting, RAN2 tend to agree the NAS based solution for both RRC_IDLE and RRC_INACTIVE and a LS was sent to other groups for further check, so RAN2 should wait the response before discussing this.
Proposal 10: Postpone the discussion for busy indication before receiving the response from other groups.
1. Conclusion
In conclusion, we propose the followings:
Proposal 1: For the case when the UE has a preference to be kept in RRC_CONNECTED state in network A, the wanted gap window info can be included in the network switching request message to network A.
FFS: The details of the wanted gap window info.
Proposal 2: For the case when the network A has a preference to keep UE in RRC_CONNECTED state in network A after UE switching to network B, at most one additional gap configuration is configured to UE in network switching response message if the available measurement gap info is not workable.
Proposal 3: The additional gap configuration in network switching response message is activated immediately once received, i.e. No MAC signaling is needed for the additional gap configuration activation.
Proposal 4: For the case when the network A has a preference to keep UE in RRC_CONNECTED state in network A after UE switching to network B, RRCReconfiguration message is reused as the network switching response message.
Observation: For the case when the UE has a preference to leave RRC_CONNECTED state in network A, it’s network A implementation to put UE into RRC_IDLE or RRC_INACTIVE within a certain configured time period.
Proposal 5: For the case when the UE has a preference to leave RRC_CONNECTED state in network A, UE shall enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. 
Proposal 6: For the case when the UE has a preference to leave RRC_CONNECTED state in network A, the RRCRelease message is reused as the switching response message.
Proposal 7: For the case when the UE has a preference to leave RRC_CONNECTED state in network A, the UE reuses the current RRC signaling to inform network A of its leaving, i.e. reusing UEAssistanceInformation message including preferredRRC-State.
Proposal 8: A common RRC notification message, i.e. UEAssistanceInformation, can be used for all network switching cases.
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