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Abstract: This contribution provides a simplified Solution #5 to the Key Issue #3 in 5GS.
1 
Introduction
Three solutions (solution sets) are documented in TR23.761 for KI#3:
Solution #4: NAS-triggered graceful RRC Release

-
UE-triggered NAS leave notification followed by UE-local RRC connection release, AN/S1 Release and RAN-local RRC connection release
Solution #5: Graceful Release and Resumption Solutions

-
Short leave: UE-triggered RRC connection release followed by explicit RRC suspend or RRC release and AN/S1 Release (if the UE does not show up before a given time). UE provides the leave duration to RAN.
-
Long leave: UE-triggered NAS leave notification followed by AN/S1 Release and explicit RRC Connection release handshake
-
Whether the UE triggers short leave or long leave is a UE decision.
Solution #6: UE Leave and Return
-
UE-triggered RRC connection release followed by explicit RRC connection release/suspend
Solution #6 can be seen as a subset of Solution #5 and is therefore not addressed separately in this contribution
In the above, resumption takes place at NAS or RRC as applicable using existing means.

2
Discussion
The common characteristic of these solutions is of course the UE-initiated procedure for leaving network A and informing network A accordingly (AS/NAS). The key difference is whether or the UE is allowed to depart without explicit confirmation from the network.
The main benefit of Solution #4 is the absence of handshake as a means to expedite UE leaving network A, tuning into network B and to release resources on the network A side. This ensures that any negative impact on end user experience is kept minimal. The main disadvantage lies in the systematic release of all AN resources by the network.
The main benefit of Solution #5 is the ability for the UE to trigger RRC connection release without necessarily implying the release of all AN resources. The main disadvantages of this solution however are the required network confirmation before the UE is able to leave and the misc. variables involved, and the associated underlying complexity:
-
UE decision whether to initiate short or long leave, depending on expected leave

-
UE provisioning of leave duration, which is not easily predictable
It is important to note that Solution #5 allows the network to trigger release of all resources should the UE not reappear before a given time – in our view, this simple characteristic is one that makes the flexibility of this solution superfluous.

We observe that a UE-triggered RRC connection release could if fast enough alleviate the concerns with imposing extra delay before the UE can tune to the other network. Restricting the time it takes for this procedure to complete on the UE side would allow mitigating or preventing any negative impact on user experience.  
3
Proposal

Details of Solutions #4 and #5 are summarized below:

Solution #4:

-
NAS Leaving: UE-triggered NAS indication

-
UE: UL NAS Transport with release request followed by local RRC Release

-
Network: N2 Release followed by local RRC Release

-
Resumption as specified
Solution #5:

-
NAS Leaving: UE-triggered NAS handshake

-
UE: Service Request incl. Release Assistance Indication containing a) PDU Sessions (not) requiring MT delivery indication and b) estimated leave duration

-
AMF: Service Accept, RRC Connection Release
-
NAS Resumption: UE-triggered NAS handshake

-
UE: Service Request / Registration Request

-
AMF: Service Accept (resuming to normal)
-
RRC Leaving: UE-triggered RRC handshake

-
RRC Release Request incl. Release Assistance Indication containing a) PDU Sessions (not) requiring MT delivery indication and b) estimated leave duration
-
RRC Release incl. Suspend (with RRC Inactive timer) or Release

-
Upon RRC Inactive timer expiry, local release takes place on UE and network sides
-
RRC Resumption

-
(RRC Inactive): UE RRC resume request + RAN RRC Response

-
(RRC Idle): NAS Resumption as described above
In view of the above, it is proposed to consider a simplified version of Solution #5 as follows: 

-
The UE triggers RRC Leaving including Release Assistance Indication (incl. (NAS) indication of PDU Sessions (not) requiring MT delivery indication). The UE does not select between short or long leave. No absence duration is provided by the UE to the network as this is not accurately predictable by the UE. 

-
The UE-triggered RRC connection release procedure is controlled by a UE RRC timer at expiry of which the UE proceeds with local RRC connection release (the timer value is specified such as to minimize any potential negative impact to user experience) if no response is received from the network.

-
Upon receiving the RRC Connection release request from the UE, the network explicitly releases or suspends the RRC connection. An RRC inactive timer is started (as per Solution #5) at the expiry of local RRC release takes place in the UE and in the network (AN/S1 release proceeds) if the UE has not otherwise resumed the RRC connection.
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6.X
Solution #X: Simplified solution #5
6.X.1
Introduction
This solution is a simplified variant of Solution #5 to remove unnecessary flexibility and complexity.
6.X.2
Functional Description

The solution consists of the following:
-
The UE triggers RRC Leaving including Release Assistance Indication (incl. piggybacking of NAS indication of PDU Sessions (not) requiring MT delivery indication). 
-
Unlike Solution #5, the UE does not select between short or long leave. No absence duration is provided by the UE to the network as this is not accurately predictable by the UE. 

-
The UE-triggered RRC connection release procedure is controlled by a UE RRC timer at expiry of which the UE proceeds with local RRC connection release (the RRC timer value is specified such as to minimize any potential negative impact to user experience) if no response is received from the network.

-
Upon receiving the RRC Connection release request from the UE, the network explicitly releases or suspends the RRC connection. An RRC inactive timer is started (as per Solution #5) at the expiry of which local RRC release takes place in the UE and in the network (AN/S1 release proceeds) if the UE has not otherwise resumed the RRC connection.

6.X.3
Procedures
Procedures are analogous to what is described in Solution #5, but with the simplifications outlined above.
6.X.4
Impacts on existing entities and interfaces

UE:

- 
RRC leaving procedure with (NAS) release assistance info
-
NAS and RRC resumption

AMF:
-
Reception of (NAS) release assistance info from RAN over N2
-
Provides MT data handling info, based on (NAS) release assistance info to the SMF
SMF:

-
decides how to handle the PDU session after receiving the MT data handling info from the AMF
-
initiates MT data handling instruction to UPF

-
receiving return indication and initiate normal MT data handling instruction to UPF

UPF:

-
Block the DL data transmission according to SMF's request

RAN:

-
UE-initiated RRC leaving procedure with (NAS) release assistance info.

-
Provides release assistance info the AMF. 

· RRC response message to UE
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