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Abstract of the contribution: This contribution proposes MA-PDU sessions release operations.
Discussion
This contribution proposes how to release a MA-PDU session to a single access PDU session or completely release this MA-PDU session, i.e., all of child PDU sessions in this MA-PDU session are released. Therefore, it can be classified to two following cases:

1) An existing MA-PDU session is requested by UE or 5GS to release one of child PDU sessions within it.

2) An existing MA-PDU session is requested by UE or 5GS to completely release all of child PDU sessions within it.

In TS 23.502, PDU release procedures for 3GPP/N3GPP are defined and used to release all the resources associated with this PDU session, including 
(a) the IP addresses/Prefixes allocated for an IP-based PDU session and 
(b) any UPF resource (including N3/N9 termination). 
However, comparing the above case 1 and case 2, the main difference is whether the IP addresses/Prefixes of this MA-PDU session needs to be released or not. Obviously, case 1 does not need to release (a) because UE still has at least one PDU session remaining while case 2 will release both (a) and (b). 

Therefore, this contribution proposed the following PDU Session Release procedure to release a MA-PDU Session under condition (1) or condition (2)

* * * * All new text * * * *
6.2.x Release of a Multi-Access PDU Session
A Multi-Access PDU session may be requested by UE or 5GC to release completely or release partial resource (i.e., release one of child PDU sessions within the MA-PDU session). In a PDU session release procedure in TS 23.502[6] Section 4.3.4 for 3GPP access and Section 4.12.7 for N3GPP access, SMF shall take care of the two resources to be release:
(a) the IP addresses/Prefixes allocated for an IP-based PDU session and 

(b) any UPF resource (including N3/N9 termination).
However, for a MA-PDU session release operations, it has two conditions:
1) An existing MA-PDU session is asked to release of one of child PDU sessions within it.

2) An existing MA-PDU session is asked to completely release all of child PDU sessions within it. 
For condition 1), since UE still has at least one on-going PDU session, SMF will maintain the IP addresses/Prefixes for the UE and release the PDU session on the required access. For condition 2), since all related PDU Sessions within the MA-PDU Session needs to be released, SMF will release all resources including the IP addresses/Prefixes and any UPF resource (including N3/N9).

The current PDU Session Release procedures for 3GPP and N3GPP accesses in TS 23.502 can be used to support the MA-PDU Session Release conditions (i.e., Conditions 1 and 2). However, SMF needs to take care whether all resources need to be released or partial resource needs to be released. In order not to have impact on current procedures, SMF needs to know whether the current PDU Session release request is for condition 1 or for condition 2.
In the following procedure, it is modified from Sections 4.3.4 and 4.12.7 in TS 23.502. 
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Figure x: MA-PDU Session Release Procedure

1. The MA-PDU Session Release procedure is triggered by one of the following events:
1a. UE request PDU Session Release

1b. AMF request PDU Session Release

1c. PCF request PDU Session Release

1d. SMF request PDU Session Release

However, for all release requests by UE or by Network shall indicate which PDU Session ID on which Access Type within a MA-PDU Session are going to release. Access Type indicates whether the MA-PDU Session Release procedure applies to the 3GPP access, to the non-3GPP access, or to both accesses. In case of both accesses, all resources of this PDU Session will be released.

2. When SMF receives the PDU Session Release Request, it will release all resources or partial resource according to the indication from one of the events.

3. Steps 3 – 10 specified in TS 23.502 clause 4.3.4.2 are executed over an access. The access can be either an indicated access (3GPP/N3GPP access) by the UE or the Network, or a preferred access (e.g., 3GPP access) in the case of both accesses in step 1. Additionally, Access Type is transferred between the AMF and the SMF to indicate the access to be released.
4. Steps 3b and 4 – 7 specified in TS 23.502 clause 4.3.4.2 are executed over a non-preferred access (e.g., non-3GPP access). If Access Type is either the 3GPP access or the non-3GPP access in step 1 for the condition 1, this step is skipped. Otherwise, this step is performed over a non-preferred access in the condition 2. Access Type is also transferred between the AMF and the SMF in this step as the step 3. The "skip indicator" from the SMF tells the AMF whether it may skip sending the N1 SM container (PDU Session Release Command) to the UE.
Editor's note:
It is FFS whether it is better to send one PDU Session Release Command message in step 3 to UE instead of two.
5. Steps 11 – 12 specified in TS 23.502 clause 4.3.4.2 are executed.
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