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1   Introduction
In RAN3 #102 meeting, it has been agreed that PDU session split during handover need to be supported over both Xn and NG interfaces. The corresponding TP [1] was agreed online, however, some concerns were raised when being implemented to the specification. It was concluded that there is no issue on the technical aspects, and further IEs structure need to be reconsidered in this meeting.
In this contribution, we will analyse the possible solutions and give the proposal.
2   Discussion

During last meeting, PDU session split during the inter-master node handover with/without secondary node change was discussed, and it has been agreed that additional DL NG-U UP TNL information and the associated QoS flow list should be provided in the messages, e.g., PATH SWITCH REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE, HANDOVER REQUEST, and etc.
Both NG and Xn changes have been agreed, however, rapporteur raised concerns on the IE structure and proposed to further discuss.
Six options were given during email discussion:

-        Option 1: 
o   Keep the agreed changes in TP, rename the IEs as rapporteur suggested, also update the procedural text. 

o   Remove the QoS Flow Accepted List (9.3.4.8), QoS Flow to be Forwarded List (9.3.4.10), and QoS Flow Setup Response List (9.3.4.11) as redundant information (at procedure level). 

o   And then move “Data Forwarding Accepted” within the QoS Flow Setup Response List to the Associated QoS Flow List (9.3.1.99) as optional. Here the procedure text already cover the usage of the optional “no change is needed” IE!

After further check, the “data forwarding accepted” IE seems necessary in the HANDOVER REQUEST ACKNOWLEDGE message in the current structure. It is used to indicate whether data forwarding is allowed or not for the flows, which should be not the same as the QoS flow to be admitted. Thus it is not suggested to simply move the IE to 9.3.1.99. By adding another DL forwarding TNL info, it can be used implicitly to indicate the data forwarding is accepted. Furthermore, removing the existing QoS flow list will cause non-backward compatible changes for SA.
-        Option 2: 

o   Keep the agreed changes in TP, rename the IEs as rapporteur suggested, also update the procedural text.

o   Remove the QoS Flow Accepted List (9.3.4.8), QoS Flow to be Forwarded List (9.3.4.10), but keep the QoS Flow Setup Response List (9.3.4.11) unchanged since it includes an additional “data forwarding accepted” IE.

It seems not a clean and optimized way.
-        Option 3: 

o   Change the agreed reference for TNL information from 9.3.2.8 (in R3-187260) to 9.3.2.2, which means the QoS flow list will be at the same level of the TNL information by reusing the existing one. 

o   Add one new indicator to the QoS flow list (as concatenated one) to indicate which TNL information the flow should be referred to, either the original one or split one.

The changes could be backward compatible. Need at least one additional indicator. For 9.3.4.11, two indicators are required to be linked to different TNL info. It is a feasible and backward compatible way.
-        Option 4: 

o   Change the agreed reference for TNL information from 9.3.2.8 to 9.3.2.2, which means the QoS flow list will be at the same level of the TNL information by reusing the existing one. 

o   Introduce one more QoS flow list at the same level as TNL information with different naming to be linked to additional TNL information ala Xn.

The changes could be backward compatible. Compared with Option 3, this needs to introduce more IEs (i.e., list).
-        Option 5: 

o   Keep the agreed changes in R3-187260.

o   Add in the semantic description text that the existing redundant QoS flow lists should be ignored when mandatory.

This is a temporary workaround. It could be opted out.

-        Option 6: 

o  Change the reference of “UP Transport Layer Information” (in Path Switch Request, Handover Request Ack. and Handover Command messages) to 9.3.2.1 from 9.3.2.2. 

o  UP Transport Layer Information can be single TNL info or multiple TNL. In case of multiple TNL info, Qos flow list for each is included. With this, the addition of “Secondary DL NG-U UP TNL Information” IE in R3-187260 is not needed. 

It could be a straight-forward way. For the “data forwarding accepted” IE, it could be omitted since the presence of DL forwarding UP TNL information could implicitly indicate that the data forwarding is allowed. The existing QoS flow list can be removed. However, the changes are not backward compatible. 
Compared among the above options, we would provide a backward compatible way, which is Option 3 [2], and another non-backward compatible way as in Option 6 [3]. It is proposed the group to check both and agree one.
Proposal: It is proposed to adopt one solution from Option 3 and 6 to solve the IE restructuring issue for PDU session split during handover.
3   Conclusion
Based on the discussion in this paper, we propose to either select a backward compatible way or a non-backward compatible way to solve the issue.
Proposal: It is proposed to adopt one solution from Option 3 and 6 to solve the IE restructuring issue for PDU session split during handover.
4   Reference

[1] R3-187260, (TP for BL CR for TS 38.413) PDU session split during handover, Huawei.
[2] R3-190523, PDU session split handling during handover Alt 1, Huawei, CATT.
[3] R3-190524, PDU session split handling during handover Alt 2, Huawei.
3GPP


