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Introduction
This document aims to collect views from companies for the following email discussion agreed during RAN2#114e:
[Post114-e][242][MUSIM] Switching message details (vivo)
	Scope: Discuss message design (information to include, which messages, etc.).
	Intended outcome: Discussion report
	Deadline:  Long

Discussion
To make it easier to find the correct contact delegate in each company for potential follow-up questions, the rapporteur encourages the delegates who provide input to provide their contact information in this table:
	Company
	Contact: Name (E-mail)

	OPPO
	fanjiangsheng@oppo.com

	ASUSTeK
	Roger_Guo@asus.com

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



General
In this email discussion, we will discuss the details of the network switching notification signaling, including the content of assistance information for switching notification, which message is used to deliver the assistance information, etc. 
Please note that gap handling details, e.g. gap configuration assistance information and gap configuration details would be discussed in [Post114-e][243][MUSIM] Gap handling (ZTE).
According the previous discussion, at least RRC network switching notification for leaving RRC_Connected state will be specified. In this email, we refer to RRC network switching notification for leaving RRC_Connected state when network switching notification for leaving RRC_Connected state is mentioned.
The previous agreements on network switching notification is copied in the Annex for your convenient. 

Network Switching Signaling 
Assistance information for network switching notification
According to the previous discussion, UE may provide the assistance information in switching notification message during the below procedures. 
· Network switching for leaving RRC_CONNECTED state(AS-based solution). 
· Network switching without leaving RRC_Connected state.

Here, we will discuss what assistance information is needed. Below assistance information contents in Table 1 are proposed in company contributions.
Table 1:  Assistance information content for switching notification
	Procedure
	Assistance information content

	Network switching for leaving RRC_CONNECTED state (AS-based solution)
	· releasePreference, including preferred RRC state [4, 5, 10] after network switching, such as RRC_IDLE, RRC_INACTIVE, outOfConnected.
· NAS information[7,10,13]: e.g.
· MT restriction information[7,13], to temporarily restrict/filter MT data/signalling handling.
· Expected leaving time/duration [13], which is used to assist the network to decide the duration to block MT data/signaling for the UE.

	Network switching without leaving RRC_Connected state
	· releasePreference, including preferred RRC state [10] after network switching, such as RRC_CONNECTED.
· Purpose of switching notification[7,22], such as TAU, RNAU, busy indication, etc. 
The assistant information for gap configuration would be discussed in [Post114-e][243][MUSIM] Gap handling (ZTE)



Companies are invited to express their view on the following questions.
1. Which of the following assistance information need to be carried in the switching notification message?
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Option 1:  releasePreference, including preferred RRC state, such as RRC_IDLE, RRC_INACTIVE, RRC_CONNECTED，outOfConnected. 
Option 2:  NAS Container, including NAS information, such as MT restriction information, NAS information, expected leaving time/duration, etc. Details can be decided by other WGs.
Option 3:  Purpose of switching notification, such as TAU, RNAU, busy indication in another network, etc.
Option4：Assistant information for gap configuration, details are discussed in [Post114-e][243][MUSIM] Gap handling (ZTE)
Option 5: Please comment.

	Company
	Options (1, 2, 3, 4)
	Comments

	OPPO
	Option 1 and Option 4
	Option 1 is for leaving case while Option 4 is for without leaving case.
Regarding to Option 2, the requirement should come from SA2, RAN2 alone cannot make the decision.
As for Option 3, Option 4 is enough to reflect the requirement, no need to introduce another similar solution.

	ASUSTeK
	1, 2, 3, 4
	Options 1, 2, and 3 could be used for the case to leave RRC_CONNECTED.
Options 1, 3, and 4 could be used for the case without leaving RRC_CONNECTED.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: TBD

message for network switching notification
Regarding the message for sending network switching notification by the UE, UEAssistanceInformation has been proposed by some companies for both switching with leaving RRC_CONNECTED (AS-based solution) and without leaving RRC_CONNECTED, shown in Table 2: 
Table 2:  Signalling message for switching notification
	Procedure
	Signaling message for switching notification

	Network switching for leaving RRC_CONNECTED state (AS-based solution)
	· UEAssistanceInformation [4,5,10,]. Reuse UEAssistanceInformation as switching notification.

	Network switching without leaving RRC_Connected state
	· UEAssistanceInformation [14]. the UEAssistanceInformation message is used for switching procedure without leaving RRC_CONNECTED state.



Some of the identified potential assistance information, e.g. the preferred RRC state, is already specified UEAssistanceInformation in R16 NR UE Power Save. In the rapporteur’s understanding, for avoiding introduce duplication function in specification, it is natural to extend UEAssistanceInformation message for network switching procedures, with different assistance information included for switching with/without leaving RRC_CONNECTED.
1. Whether UEAssistanceInformation message can be extended and used for switching notification in both network switching procedures for leaving RRC_CONNECTED state and without leaving RRC_ CONNECTED state?  If No, please specify.

	Company
	Yes/No
	Comments

	OPPO
	Yes
	This is a nature and simple way.

	ASUSTeK
	Yes
	The same message could be used for both cases.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: TBD

Supporting of switching notification function
In RAN2#114e, it was agreed that “AS -based solution for network switching includes two steps: 1-) If configured, UE can send an RRC message to leave RRC_CONNECTED for MUSIM purpose 2-) gNB may release the UE to Idle/Inactive.”, which means, NW needs to inform the UE whether a network switching notification message for MUSIM purpose is supported or not before UE sending the network switching notification message. 

According to the rapporteur’s understanding, one cell may support both or one of the two RRC network switching notifications. Hence, two separate indications should introduce to inform UE which network switching notifications are supported.
Companies are invited to express their view on the following question.
1. Whether switching notification for leaving RRC_CONNECTED state and without leaving RRC_CONNECTED state should be enabled separately?
	Company
	Yes/No
	Comments

	OPPO
	Yes but with comments
	For leaving case, the legacy signaling can be reused, i.e. reuse releasePreference introduced in R16 PS, so the legacy indication can be reused also for leaving case, no more enhancement is needed.
As for without leaving case, we’re open to discuss whether to reuse a existing indicator or introduce a new indicator to enable the capability.

	ASUSTeK
	No
	Unless the need of such flexibility is identified, support/enable of the two cases could be bundled.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: TBD

1. How to inform UE that RRC based switching notification function is supported by NW? 
Option 1:  Extend the existing configuration mechanism of UE assistance information, to inform UE that RRC based switching notification message is supported by NW in otherConfig of RRCReconfiguration message.
Option 2: please specify if any new methods
	Company
	Option (1, 2)
	Comments

	OPPO
	Prefer Option 1
	But we think we should reuse the existing indicator as much as possible, just like the comments in Q3.

	ASUSTeK
	1
	Current mechanism could be reused.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: TBD

Configuration for autonomous switching
The agreement has been achieved that “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.”
Regarding to whether UE is allowed to enter RRC_INACTIVE state if not receive NW response message within a certain configured time period, views are summarized based on company contributions:
· Allowed:[2, 5, 11, 18]
· The UE is allowed to enter Inactive state assuming this was the UE preference[2]. 
· UE is allowed to configure the RRC state to transit in advance of triggering the switching procedure with leaving RRC_CONNECTD for some specific scenarios(FFS: what scenarios to make configurable), to avoid mismatch of the RRC state transition between the UE and network A [8].
· The RRC state to which the UE should be transferred to can be preconfigured via RRC signalling procedure.  The pre-configuration can also include the state transition information depending on the time of return. This preconfigured return behavior enables the UE to leave NTWK-A without waiting for the network response.[11]
· Not Allowed:[4, 8, 14, 21, 24]
· It's not feasible as RRC_INACITVE state is associated to a RAN-based notification area which is configured by network [8]
· The RRC state mismatch issue may happen between network A and UE if UE autonomously leaves network A. [4]
· It is not practical to pre-configure the suspendConfig to the UE. It consumes RNTI resources as if fullI-RNTI and shortI-RNTI is pre-configured to a UE, it cannot be used by other UEs which are actually in the RRC_INACTIVE state. Moreover, as it is unpredictable whether/when a UE will request to leave RRC_CONNECTED state, the pre-configured suspendConfig may never be used which just wastes RNTI resources.[21]
· The network should maintain the suspend configuration for the UE until performing the long-term SIM switching. The problem is that the network doesn’t know when the UE would perform the long-term SIM switching. Thus, supporting timer-based leaving in RRC INACTIVE will decrease the network performance from the resource handling point of view because the network may not handle promptly to the other UEs which require RRC_INACTIVE.[24]
· There is no real to support autonomous transition from RRC_CONNECTED state to RRC_INACTIVE state. The concerned scenario is rare so it merely entails specification complexity with marginal benefit.[14]

Companies are invited to express their view on the following questions.
Is UE allowed to enter RRC_INACTIVE state if no NW response message is received within a certain configured time period after the network switching notification message is sent?
	Company
	Yes/No
	Comments

	OPPO
	No
	As analyzed above, the drawback is quite obvious but the benefit is not significant. More addition, to simplify our work, ‘Not allowed’ has less spec impact, so we prefer to say ‘No’.

	ASUSTeK
	No
	[bookmark: _GoBack]Entering RRC_INACTIVE autonomously may be considered in general (not only for this case) in later release.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: TBD

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. The agreement has been achieved that “The ‘configured time’ for AS-based solution for the UE to leave RRC_CONNECTED without a response is configured by the gNB.”
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Regarding how to provide the “configured time” by the NW, [14] points out that it seems sufficient to re-use existing dataInactivityTimer i.e. UE enters RRC_IDLE state autonomously upon the expiry of dataInactivityTimer during switching procedure for leaving RRC_CONNECTED state, and suggests RAN2 to discuss whether to introduce new timer for autonomous UE state transition during switching procedure for leaving RRC_CONNECTED state. 
In rapporteur’s understanding, as discussed in Question 3, another possible method is to provide the “configured time” in the RRCReconfiguration message which enables network switching notification message sending. 
Companies are invited to express their view on the following questions.
How to provide the “configured time” by the NW which is used for the UE to leave RRC_CONNECTED without a response?
Option 1: Introduce a new timer for the “configured time”, provided in the RRCReconfiguration message which enables network switching notification message sending.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Option 2:  Reuse the existing timer for the “configured time”. Please specify which existing timer can be reused, e.g. dataInactivityTimer.
Option 3: Please comment.

	Company
	Option (1/2/3)
	Comments

	OPPO
	Option2
	We slightly prefer to reuse the legacy timer.

	ASUSTeK
	1
	It is more straightforward to introduce a new timer.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: TBD

[8] thought, switching without the response from network for a certain time is also valid for switching procedure without leaving RRC_CONNECTED state. i.e. during switching procedure without leaving RRC_CONNECTED state, UE is allowed to perform switching without the response from network for a certain time. 
Is UE allowed to perform switching without the response from network for a configured time during switching procedure without leaving RRC_CONNECTED state? 
	Company
	Yes/No
	Comments

	OPPO
	Maybe No
	If the task in network B can be done within the existing gap duration configured in network A, UE does not have to wait a configured timer. In this case, UE network switching is invisible to network A, no spec work is identified.
As for second case, i.e. a new gap configuration is needed for UE from network A to complete the task in network B, in this case, we think UE should wait the response from network A to at least get the new gap configuration, otherwise, the resource scheduling misalignment will happen between UE and network A. In short, UE should wait the response from network A for the second case.

	ASUSTeK
	No
	Agree with OPPO.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: TBD


Early Return during switching procedure without leaving RRC_CONNECTED state
Some companies discussed whether early return is allowed during switching procedure without leaving RRC_CONNECTED state. 
[11] proposed RAN2 to provide signalling mechanisms to allow the UE’s early return and NW-A possibility to schedule traffic in the remaining (non-used) part of the gap.  For example, the UE has to monitor for paging in all PO locations in NW-B for which it has required a periodic gap from NW-A. However, in majority of occasions the UE may not find any paging addressed to it and may identify it quite early if an early paging indication is applied. The remaining time can be used by NW-A to reduce the impact due to interruption in data traffic.
[2] thought RAN2 can consider enhancements to optimize the switching operation such as early termination or extension of the gap via MAC signaling. The potential enhancement is for the UE to inform the NW when it returns from the switch. This can be especially useful for relatively longer duration aperiodic switching if the UE is able to return faster. 
[7] thought that a return message from the UE to the network is not needed for one-shot short-time switching in case of the early return. 
Whether early return is allowed during switching procedure without leaving RRC_CONNECTED state? If Yes, what’s the signalling for early return?
	Company
	Yes/No
	Comments

	OPPO
	No
	Usually, the gap duration is not too long, i.e. several milliseconds and the service QoS in network A can still be maintained, the benefit for early return is not significant considering limited remaining gap duration, more addition,
early return will also make the network A resource scheduling more complex, so the benefit is not clear.
If companies want to introduce larger gap duration, this may impact other group, e.g. RAN4/CT1, RAN2 alone can not assume any enhancement at this stage. More details can be discussed in email#243.

	ASUSTeK
	Yes
	The same RRC message used to request the gap can be used to modify or cancel the gap.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: TBD


Other Comments
Companies are invited to express their view if any other comments or suggestions on the switching message details.
Any other comments or suggestions on the switching message details?
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary: 
TBD.

Conclusions
TBD.
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Annex
The following network switching related agreements were made in previous meetings.
RAN2#114-e:
	1: RRC signaling for network switching without leaving RRC_Connected state should allow multiple configurations of periodic “gaps” with different parameters (e.g. periodicities and durations). FFS is multiple can be active at the same time. FFS if multiple aperiodic gaps are supported.
4: UE provides assistance information to the gNB of NW A in Connected state based on the configuration of USIM of NW B for the gNB to determine the necessary switching parameters. Up to network what is the action based on UE assistance information. FFS what assistance information is needed.

We support at least AS-based solution (with AS-based response) for network switching while leaving RRC_Connected state in NW A. FFS if this may include NAS information 
1: AS -based solution for network switching includes two steps: 1-) If configured, UE can send an RRC message to leave RRC_CONNECTED for MUSIM purpose 2-) gNB may release the UE to Idle/Inactive.
2: Include the following RAN2#113bis-e agreement in the LS:
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 
3: The “configured time” for AS-based solution for the UE to leave RRC_CONNECTED without a response is configured by the gNB. Indicate RAN2 is still discussing this for AS-based solution in the LS.
4: Indicate that RAN2 has not discussed the interaction between AS-based solution and any SA2 agreement on NAS messages or NAS-based solution for network switching.



RAN2#113bis-e:
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. 

RAN2#113-e:
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.



