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Abstract of the contribution: this contribution addresses LS C1-207595 on MA PDU session for LADN, proposes potential solutions and a reply to CT1.
1.
Introduction
CT1 sent LS C1-207595 raising the following questions:

Question 1): Can the network accept the UE to request an MA PDU session for LADN service via 3GPP access when the UE has registered to 5GS over both 3GPP access and non-3GPP access in the same PLMN?
Question 2): If the answer to Question 1) is yes, can the UE use the user plane resources of the MA PDU session for LADN service over non-3GPP access?
Question 3): If the answer to Question 1) is no, how does the network handle this MA PDU session establishment request?
In this discussion paper we analyse this issue and propose alternative solutions.

2.
Problem statement
Currently there are no restrictions on when to use MA PDU sessions for LADN services. This means that a UE which supports MA PDU sessions is allowed to establish one communication leg over both 3GPP and Non-3GPP access when in the LADN area. When the same UE then leaves the LADN area, then in principle the SMF should trigger the termination of MA PDU session for both accesses. However, since:
-
There are steering scenarios which in principle could use only the Non-3GPP access (e.g., Steering mode = Active Stand-By', with Active = 'Non-3GPP access' and Stand-by ='3GPP access'), and

-
A UE in (3GPP) idle mode leaving an LADN area is not mandated to trigger a Registration Update (therefore not notifying the AMF and SMF),
it may happen that the same UE leaves the LADN area while in idle over 3GPP access and keeps using the non-3GPP resources when outside of the LADN area without the network being able to know that the MA PDU session should at that point be terminated.
3.
Potential Solutions for Rel-16

Taking into account that Rel-16 is a frozen release, solutions for this release should not modify messages and/or information elements definitions. The following network-based solutions which can be enabled and selected based on network configuration are proposed. 
Option 1: LADN Service Areas consistent reconfiguration of Registration Areas
-
When the network detects that a MA PDU Session establishment request via 3GPP access is for an LADN DNN/service, the network reconfigures the Registration Areas (in the network and in the UE via UE Configuration Update) in a way that subsequent Registration Updates/Service Requests are triggered when LADN service areas border are crossed. Figure 1 and Figure 2 show to examples of such Registration Areas configurations with respect to existing LAND service areas.
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Figure 1: Example of registration areas configuration if LADN service areas do not overlap

[image: image2.png]



Figure 2: Example of registration areas configuration if LADN service areas overlap
Option 2: Rejection of MA PDU session establishment request
-
When the network detects that a MA PDU Session establishment request via 3GPP access is for an LADN DNN/service, the network (AMF) rejects the request. The UE which has requested MA PDU session for LADN DNN takes the reject message and the cause value into account and decides not to request MA PDU session for the LADN DNN any longer.
4.
Potential Solutions for Rel-17

As described in Clause 2, the problem stems from the fact that it is possible for the UE to move out of the LADN service area without being required to perform any registration update, hence the network not knowing that the UE has moved out of the LADN service area and not terminating the MA PDU session. Since Rel-17 is not yet frozen, the following solutions with impact on Stage 3 are proposed.
Solution 1. New mobility Registration Update trigger.

-
This solution is based on the introduction (in Stage 3 specifications) of a new mobility registration update trigger for the case when the UE moves out of the LADN service area. In this way, the operator is free to configure the Registration Areas independently of the LADN service areas (see Option 1 of Clause 3 above) and at the same time the UE will trigger a Registration Update or Service Request over 3GPP access to notify the AMF of its new TA, enabling the AMF/SMF to terminate the MA PDU Session at the right point in time.
Solution 2. Extension of LADN information to include lack of support of MA PDU session.

-
Similarly to Option 2 of Clause 3 above, the network may be configured not to support MA PDU sessions for an LADN DNN/service. In this solution, instead of allowing the UE to attempt a MA PDU session establishment and then being rejected, the network preventively indicates to the UE at registration time in the LADN information that it does not support MA PDU Sessions. In this way the UE will not even try to establish a MA PDU Session for an LADN DNN/service.
5.
Conclusions and proposals

This paper addressed the Rel-16 issue of MA PDU sessions for LADN raised by the LS C1-207595. Three options which can be selected based on network-configuration have been proposed for Rel-16:

-
Option 1: LADN Service Areas consistent reconfiguration of Registration Areas;
-
Option 2: Rejection of MA PDU session establishment request.

Proposal 1: It is proposed to agree the associated Rel-16 CRs in S2-2100892 and S2-2100893.
Three solutions have been proposed for Rel-17, namely:

-
Solution 1. New mobility Registration Update trigger.

-
Solution 2. Extension of LADN information to include lack of support of MA PDU session.

Proposal 2: it is proposed to agree the associated Rel-17 CR in S2-2100894 and S2-2100895. 
Consequently, the answers to CT1 should be as follows:
Question 1): Can the network accept the UE to request an MA PDU session for LADN service via 3GPP access when the UE has registered to 5GS over both 3GPP access and non-3GPP access in the same PLMN?
Answer 1: The network, based on configuration, decides whether or not to support MA PDU Sessions for LADN services. Depending on such configuration, the network may or may not accept the UE to request an MA PDU session for LADN service via 3GPP access when the UE has registered to 5GS over both 3GPP access and non-3GPP access in the same PLMN.
Question 2): If the answer to Question 1) is yes, can the UE use the user plane resources of the MA PDU session for LADN service over non-3GPP access?
Answer 2: Yes, if the network supports this feature for a given LADN service, the UE can use the user plane resources of the MA PDU session for that LADN service over non-3GPP access, but only while the UE is in the LADN service area of that LADN service.
Question 3): If the answer to Question 1) is no, how does the network handle this MA PDU session establishment request?
Answer 3: If the network does not support this feature for a given LADN service then it rejects the MA PDU session establishment request.
Proposal 3: it is proposed to reply accordingly to CT1, to notify them of the reached agreements and to task them with specifying the necessary Stage 3 changes (see S2-2100890).
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