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Abstract: This contribution proposes a graceful RRC release mechanism to avoid network resource waste and to ensure state synchronization between the UE and the network.
1 	Introduction
This contribution proposes a graceful RRC release mechanism to address Key Issue 3: Coordinated leaving for Multi-USIM device. 
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Figure 1. Switch between systems for a multi-USIM device

As shown in Figure 1, at the beginning the multi-USIM device is actively communicating with PLMN2 on SIM2. Later, the multi-USIM device determines to perform a specific activity with PLMN1 on SIM1 (e.g., a voice call from PLMN1), and thus locally releases the RRC connection with PLMN2 due to the restriction of single-Tx/single-Rx or single-Tx/dual-Rx. After the activity with PLMN1 on SIM1 is done, the UE tries to re-establish the RRC connection with PLMN2 on SIM2, however, the RRC connection might be over another 3GPP RAT which may be connected to another system. This might cause serious issues, e.g., the PDU session/PDN connection may not be preserved, the UE of SIM2 is required to re-attach the system, thus affects the user experience. 
Therefore, graceful RRC release before the multi-USIM device switches from the current system to the other system is critical; it ensures the RRC/5GMM (or EMM) state synchronization between the multi-USIM device and the network, and thus avoid network resource waste and other potential issues.
Observation 1: Before the multi-USIM device switches from the original system to the other system, the RRC connection shall be released gracefully.
It is therefore necessary that an explicit indication be sent by the UE to the network for releasing the RRC connection – local release is not sufficient.
It should be noted however that no LTE RRC changes are expected as a result of RAN#86 prioritization.
2	Proposal
2.1	General
As explained above, an explicit indication is required that allows the UE to indicate to the network the RRC connection is to be released.
Proposal 1a: the UE shall be able to explicitly indicate to the network the RRC connection is to be released.
The UE shall not be required to wait for confirmation i.e. RRC Release by the network as this would introduce unnecessary delays.
Proposal 1b: the indication provided by the UE shall not require a response from the network to the UE.
It should be noted that a number of mechanisms are specified today:
-	5GC: NAS-triggered release of RRC connection (barring), however this leads to locally releasing the RRC connection on the UE side, without peer signaling with the network. This is not desired. The details are specified in TS 36.331 subclause 5.3.9 for LTE and TS 38.331 subclause 5.3.9 for NR.
-	With CIoT, a Release Assistance Indication (RAI) was specified in TS 23.401 and TS 23.501 that leads to initiating the release of the NAS signaling connection which in turn can trigger the release of the RRC connection. The details are described in subclause 2.1.
-	For NR UE Power Saving, UE assistance information can be provided by the UE to trigger release of the RRC connection. The details are described in subclause 2.2. 
NOTE: The agreements for UE assistance for RRC connection release is captured in the RAN2#107 report, R2-1912001, but the corresponding CR, R2-1915548, is not agreed yet.)
Some potential solutions have been agreed/discussed in the AS layer and NAS layer.
2.1	CIoT – Release Assistance Indication (EPS and 5GS)
In CIoT, the UE can send a release assistance indication (RAI) to the network to initiate the release of the NAS signalling connection whether in EPS or in 5GS which in turn triggers the release of the AN connection hence RRC connection – the UE transits from (E)CM CONNECTED to (E)CM IDLE state – note this does not lead to deregistration. 
The message flow for CIoT RAI is illustrated below:
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Figure 2. NAS layer solutions to trigger RRC release procedure
Step 1: The UE determines it prefers to leave CONNECTED state.
Step 2: The UE includes a release assistance indication (RAI) set to, e.g., “No further uplink and no further downlink data transmission subsequent to the uplink data transmission is expected” in one of the following NAS messages to the network:
· ESM DATA TRANSPORT (for EPS)
· CONTROL PLANE SERVICE REQUEST (for 5GS)
· UL NAS TRANSPORT (for 5GS)
Step 3: The network may trigger RRC release procedure accordingly. I.e. the RRC connection is not locally released at the UE side.
Observation 2: The Release Assistance Indication introduced for CIoT is a useful mechanism that allows tearing down resources in the network and UE sides. 
Observation 3: With RAI, the RRC Connection is not locally released by the UE.

A mechanism similar to RAI could be used for MUSIM devices however proposal 1b ought to be followed i.e. it should not require peer acknowledgement. 
Proposal 2: A NAS-based Release Assistance Indication to release the NAS signalling connection can be defined for MUSIM devices. Its use should be distinguished from CIoT and should not require peer acknowledgement i.e. local release should follow. Note this would apply to EPS and 5GS (and E-UTRA and NR), without changes to AS specifications – local RRC connection release would be operated on the UE and network sides independently.
2.2	AS layer solution (NR)
In the Rel-16 discussion of RAN study item FS_NR_UE_pow_sav (UE Power Saving in NR), it is proposed that the UE can provide assistance information to transition out of RRC_CONNECTED. Upon receipt of UE’s assistance information for release request, the network may initiate RRC release procedure accordingly. The message flow is illustrated as follows:
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Figure 3. AS layer solution to trigger RRC release procedure for UE Power Saving
Steps 1-3: The network indicates the support of “release request” feature by using an RRC Reconfiguration procedure where releaseRequestConfig is set to setup.
Step 4: The UE determines it prefers to leave RRC_CONNECTED state.
Step 5: The UE includes a releaseRequest indication in an UE Assistance Information message to the network that triggers release of the RRC connection.
Step 6: The network may trigger RRC release procedure accordingly.
Observation 4: The NR RRC mechanism for UE to trigger RRC release procedure through assistance information could be used as a graceful RRC release mechanism for multi-USIM devices. However, as per Proposal 1b, it should not rely on a response from the network.
However, given RAN#86 excluded any AS impact for E-UTRA, the above proposal would not be applicable to E-UTRA unlike a NAS-based solution (if introduced in EPS).
Proposal 3: AS-based UE-triggered connection release could be introduced for NR, subject to discussions in RAN2.
3	Proposal
Proposal 4: Given the above, it is preferred to introduce a NAS-based proposal for EPS and 5GS allowing applicability to both NR and E-UTRAN.
4	Conclusions
Observation 1: Before the multi-USIM device switches from the original system to the other system, the RRC connection shall be released gracefully.
Observation 2: The Release Assistance Indication introduced for CIoT is a useful mechanism that allows tearing down resources in the network and UE sides. 
Observation 3: With RAI, the RRC Connection is not locally released by the UE.
Observation 4: The NR RRC mechanism for UE to trigger RRC release procedure through assistance information could be used as a graceful RRC release mechanism for multi-USIM devices. However, as per Proposal 1b it should not rely on a response from the network.
Proposal 1a: the UE shall be able to explicitly indicate to the network the RRC connection is to be released.
Proposal 1b: the indication provided by the UE shall not require a response from the network to the UE.
Proposal 2: A NAS-based Release Assistance Indication to release the NAS signalling connection can be defined for MUSIM devices. Its use should be distinguished from CIoT and should not require peer acknowledgement i.e. local release should follow. Note this would apply to EPS and 5GS (and E-UTRA and NR),, without changes to AS specifications – local RRC connection release would be operated on the UE and network sides independently.
Proposal 3: AS-based UE-triggered connection release could be introduced for NR, subject to discussions in RAN2.
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Proposal 4: Given the above, it is preferred to introduce a NAS-based proposal for EPS and 5GS allowing applicability to both NR and E-UTRAN. A pCR is provided below.
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pCR 23.761 (all new text)
[bookmark: _Toc510607499][bookmark: _Toc518306733]6.X	Solution #X: NAS-triggered graceful RRC release
[bookmark: _Toc510607500][bookmark: _Toc518306734]6.X.1	Introduction
This solution relates the KI#3 Coordinated leaving for Multi-USIM device. A NAS-triggered graceful RRC release mechanism is proposed to avoid network resource waste and to ensure synchronization between the UE and the network. The graceful release of resources is ensured through "synchronous" local release of resources on UE side and network side triggered by the transmission/reception of a UE NAS message with a specific indication.
[bookmark: _Toc510607501][bookmark: _Toc518306735]6.X.2	Functional Description
The solution can be used for applies to both EPS and 5GS.
This solution provides a mechanism for the UE to indicate the network at NAS that the multi-USIM device is switching from the current system to another system, and thus the resources (e.g., NAS signalling connection and RRC connections) for thethis UE of the current system shall be released and. The indication is provided by the UE of the current system shall enter RRC_IDLE state. in UL NAS TRANSPORT (5GS) / UPLINK GENERIC NAS TRANSPORT (EPS):
-	After sending the indication, the UE locally releases the RRC connection and enters RRC_IDLE state. and CM_IDLE / ECM_IDLE state.
-	Upon receipt of the indication, from the coreUE, the AMF (5GC) or MME (EPC) triggers the AN Release procedure (5GS) or S1 Release procedure (EPS) with a specific cause value in the N2 UE Release Context Command (5GS) or S1-AP:S1 UE Context Release Command (EPS) sent to RAN. 
-	Upon receipt of the specific cause value, RAN triggers the local release of the RRC connection and notifies the AMF (5GC) or MME (EPC).
-	The AMF (5GC) or MME (EPC) proceeds with the residual steps of AN Release Procedure (5GS) or S1 Release procedure (EPS) as specified in 3GPP TS 23.501 (5GC) and 3GPP TS 23.401 (EPC)
NOTE:	The mechanism above ensures no handshake between the UE and the network locally releases resources accordingly as wellis required, thus minimizing the time required for the UE to switch to the other system from the moment the UE decides to leave the current system.
[bookmark: _Toc510607502][bookmark: _Toc518306736]6.X.3	Procedures
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Figure 6.X.3.1: Graceful RRC Release
1.	The UE determines to leave CONNECTED state.the current system.
2.	Subject to network support, tThe UE sends an UL NAS TRANSPORT message (5GS) or UPLINK GENERIC NAS TRANSPORT (EPS) with a release request indication to the network.
Editor's note:	How network support is indicated to the UE is FFS.
3.	After sending the release request indication to the network, the UE locally releases RRC connection and enters RRC_IDLE state, CM-IDLE/ECM-IDLE state as specified in TS 36.331 subclause 5.3.9 (LTE) or TS 38.331 subclause 5.3.9 (NR).
Editor's note:	It is FFS whether the UE needs to maintain a timer after sending the release request indication to initiate local RRC release. 
4.	Upon receipt of the release request indication, the AMF/MME sends an N2 UE Release Context Command (5GS) or an S1-AP:S1 UE Context Release Command (EPS) with a specific cause value to RAN.
5.	Upon receipt of the specific cause value RAN initiates local resource release.
6.	After the resources are released, RAN sends an N2 UE Release Context Complete (5GS) or an S1-AP:S1 UE Context Release Complete (EPS) to the AMF/MME.
7.	[Optional] The AMF/MME may send an N2 message (5GS) or a Modify Bearer Request (EPS) with a specific cause value to the SMF/PGW which decides the handling of PDU sessions/PDN connections accordingly.
Editor's note:	AS support for the above is subject to RAN WG confirmation.
[bookmark: _Toc510607503][bookmark: _Toc518306737]6.X.4	Impacts on existing entities and interfaces
[bookmark: _Hlk500857602]UE:
- 	Support sending a release request indication at NAS and initiating local RRC release accordingly.
AMF:
· Support receiving a release request indication at NAS from the UE and triggertriggering the necessary resource release procedure (procedures (i.e.g. AN Release). procedure and S1 Release procedure) with a specific cause value in the N2 and S1 messages. 
RAN:
· none
· Support locally releasing the RRC connections with the UE upon receipt of the N2 and S1 messages from the AMF and MME in the AN Release and S1 Release procedures. 
SMF:
· none
UPF:
- 	none
Editor's note:	The indication from the UE can trigger different PDU Session handlings in the core network, but the main point of this solution is to trigger AN/S1 Release. It is FFS the impacts to the core network entities based on different PDU Session/PDN connection handlings.
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