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1 Introduction
The workitem, Support for Multi-SIM devices is agreed in [6].

Leaving the RRC_Connected state in a MuSIM UE based on that the UE prioritize activities on the other SIM has been discussed. There are two main cases: 
· The UE wants a gap in order to do some short activities on the other SIM, then the UE does not need to leave RRC_Connected state on the first SIM. 
· The UE want to leave the activities on the current SIM, release RRC_Connected state and enter RRC_Idle or RRC_Inactive state. 

This document relates to the second case when the UE wants to leave the connection and release the RRC_Connected state on one SIM to be able to be connected on the other SIM for a longer time. 
At RAN2#114-e [1] the following agreements were made related to “leaving”.

Agreements:
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.

In the Core Network in SA2 it has been agreed to allow UE to request the network to apply paging restrictions when one SIM is in CM-IDLE state while active on the other SIM [2]. The requested paging restrictions are signalled by the UE when indicating preference to release the connection. Therefore the Core Network should even in the case of AS-based solution, receive paging restrictions when the UE is leaving the connection and enters CM-IDLE state corresponding to that SIM. In 23.502 [2] the following activity is specified in the procedures for Registration and for Service Requests. 

When a UE in MUSIM mode wants to enter CM-IDLE state immediately e.g. after having performed mobility or periodic registration, it includes the Release Request indication and optionally provides Paging Restriction information.

In this document we discuss the agreement on AS based leaving, including the NAS agreements on paging restrictions. 
2 AS-based Leaving
When the UE wants to leave RRC_Connected state in one NW in order to be active in the other NW the UE may send UE Assistance information, indicating preference to leave RRC Connected to the first NW. The NW can in this case release the UE either to RRC_Idle or to RRC_Inactive. 

In the NAS based solution as discussed in SA2, the UE can only release the UE to CM-idle state and thereby also RRC_Idle state.

Observation 1: In NAS based leaving with paging restrictions the UE can only be released to RRC_Idle state, not RRC_Inactive. Therefore AS based leaving with paging restrictions should be specified as well.

The question is how to handle the paging restriction in AS based leaving, as they are agreed and specified in SA2 [5]. Should these restrictions be applied only in CM-Idle State in NAS, RRC_Idle state, or also in case of CM-Connected state/RRC-Inactive state? 

For AS based leaving when the UE wants to release the connection to the NW the UE sends the UE Assistance information indicating preference to leave RRC_Connected state to AS including Paging Restrictions information in the RRC message. AS needs to select to which RRC state the UE shall be released to:
1. If the UE is released to RRC_Idle state; the Paging Restrictions information needs to be forwarded to the AMF using a NGAP [3] messaging e.g. UE CONTEXT RELEASE REQUEST.

NOTE: This solution can be used also if RAN does not support the paging restriction feature
2. If the UE is released to RRC_Inactive state; the UE is still in CM-Connected state and when MT data is forwarded to RAN and RAN needs to handle the paging restriction information when performing RAN paging of the UE. This may be handled as
a. Full support of paging restrictions in RAN as specified by SA2 in [5]
b. limited support in RAN. RAN  may check whether the UE would like to restrict ALL paging, then the RAN may release the UE to RRC_Inactive and restrict all RAN based paging.

It would be theoretically possible to forward the Paging Restriction information to CN and release the UE to RRC_Inactive state. However this would trigger RAN-CN signalling when UE change state between RRC_Connected ->RRC_Inactive ->RRC_Connected. SA2 have debated this type of signalling of RRC state change a few times and it has been controversial. 

The UE does not know what state it will be released to and it will just send a preference to release since it will be active on the other SIM. Simultaneously it therefore also sends a request to apply paging restrictions. 

Observation 2: In AS based leaving the UE does not know to which state it will be released, if it signal the paging restrictions, the NW should perform the paging restrictions independent on the state. 

The NW needs to handle the situation in different ways depending if it releases the UE to RRC_Idle or RRC_Inactive state.

[bookmark: _Hlk510094111]2.1 Released to RRC_Idle 
In this case the AS receives the UE Assistance information, indicating preference to leave RRC Connected with a request for paging restrictions. AS decides to release to RRC_Idle and sends a release request to NAS which releases the UE to CM_Idle, simultaneously it will send the request for paging restrictions to NAS. CN will use it as specified in [5] 23.501, v17.1.1. 
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Figure 1: Release to RRC_Idle

2.2 Leaving to RRC_Inactive 
In this case the AS also receives the RRC release request with the request for paging restrictions. AS decides to release to RRC_Inactive state. In this case the paging restriction should be applied in RAN since the paging is handled in RAN. 
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Figure 2: Release to RRC_Inactive state
Figure 3: Release to RRC_Inactive

2.3 Missing details to supprt  the AS based leaving 
Based on these two cases the following is missing:
· Since the UE request a RRC Connection Release with paging restrictions, these restrictions should be applied in both RRC_Idle state and in RRC_Inactive state. 
· This paging restriction request when leaving to RRC_Inactive state needs to be available in AS, not only in NAS
· AS should apply the paging restrictions when the UE is in RRC_Inactive state. It may be in a similar way as in NAS or it may be more simplified as just switching paging off for a defined time. 
· The paging restriction request needs to be transferred between RAN and CN, since the request needs to be available in both layers, therefore it will affect the NGAP protocol [3]. 

A straight forward solution is that the paging restrictions is added to the UE Assistance Information messages in 38.331 [4]. Then these restrictions should be applied in AS in case the UE is released to RRC_Inactive and they will be forwarded over the NGAP protocol in case the UE is released to RRC_Idle state. 

Observation 3: The signalling of the paging restrictions between the UE, RAN and Core Network should be handled to support the functionality in both RRC_Inactive and in RRC_Idle states.

Observation 4: This signalling of the paging restrictions may therefore affect the NGAP protocol

Proposal 1: Specify the handling of paging restrictions so that the paging restrictions will be applied in both RRC_Idle and in RRC_Inactive state.
3 Conclusion
Observation 1: In NAS based leaving with paging restrictions the UE can only be released to RRC_Idle state, not RRC_Inactive. Therefore AS based leaving with paging restrictions should be specified as well.

Observation 2: In AS based leaving the UE does not know to which state it will be released, if it signal the paging restrictions, the NW should perform the paging restrictions independent on the state. 

Observation 3: The signalling of the paging restrictions between the UE, RAN and Core Network should be handled to support the functionality in both RRC_Inactive and in RRC_Idle states.

Observation 4: This signalling of the paging restrictions may therefore affect the NGAP protocol

Proposal 1: Specify the handling of paging restrictions so that the paging restrictions will be applied in both RRC_Idle and in RRC_Inactive state.
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