3GPP TSG-RAN WG3#103                                             
                     R3-190206
Athens, Greece, 25th February – 01st March 2019
Agenda item:
9.3.8
Source:
Nokia, Nokia Shanghai Bell
Title: 
Correction of split PDU session at HO 
Document for:
Approval
1   Description and Proposals
At RAN3#102 tdoc [3] was agreed to implement the RAN-triggered PDU session split.

Tdoc [3] has actually very little signaling changes because the main idea was to reuse the existing IE in 9.3.2.1. Namely the NG-RAN node sends the new proposed split using the “multiple addresses” part of the 9.3.2.1.

The case of PDU session split during handover should build on same structure. The difference is however that the new Session Split is delivered in Path Switch Request and not in the PDU Session Modification Indication.

The Path Switch Request is used in the basic SA option 2. 
Optimization to combine this handover with PDU session split of options 4/7 must be done in a backwards compatible way.

Tdoc [4] was proposed late at the end of RAN3#102 and implements one of these solutions. However, tdoc [4] was postponed because it was not backwards compatible with SA option 2 and in order to evaluate other solutions at RAN3#103.
This paper would like to propose a solution along with the key following three principles:

· P1: Should not break the backwards compatibility of the existing TS 38.413 handover messages when used in option 2,

· P2: Can break the backwards compatibility of existing TS 38.413 when touching the option 4/7 parts given that they are not yet frozen. Especially the IE in 9.3.2.1 had been created for options 4/7 and which is currently only used in PDU Session Modification Indication container can be modified in a non-backwards compatible way. 
· P3: reuse the multiple addresses of 9.3.2.1 be future-proof to potentially more than one S-NG-RAN node aligning with tdoc [3] agreed last RAN3 for the PDU session split without handover.
Proposal 1: agree the three principles above to handle the HO with PDU session split.

Designing an NGAP CR which respects all P1, P2, P3 is not that easy because a logical order for the changes must be followed across all NGAP procedures, especially to not break the backwards compatibility of SA mode (option 2). This difficult exercise is elaborated in detail in the annex and resulted after many iterations in the NGAP CR presented in [5].

Proposal 2: agree TS38.413 CR [5] which follows the three principles above (detailed explanations) in the annex.

Besides, when all QoS Flows are offloaded to the secondary node, only one SDAP entity continues to manage the QoS Flows of the PDU session in the NG-RAN and therefore only one Tunnel Endpoint is necessary in NG-RAN. From stage 3 encoding perspective this offers similarities in the messages to the case where no offloading at all is done, and instead makes a big difference to the case where QoS Flows are served by two SDAP entities where multiple tunnel endpoints must be allocated. 
It is therefore needed to give a definition of the term “PDU Session split” which is widely used in TS 37.340 and now also in TS 38.413 without being currently precisely defined. Due to the above considerations, the definition is proposed to restrict to the case where multiple SDAP entities serve the QoS Flows of the PDU Session.
Proposal 3: agree the TS 37.340 CR in [6] to define a Split PDU Session.
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3  Annex: Detailed implementation of principles P1, P2, P3 into TS 38.413
In order to follow the principles P1, P2, P3, the needed changes are detailed procedure by procedure. The impacted procedures are listed here-below in an order corresponding to the logic followed to propagate the changes so that they match with principles P1, P2, P3:

Path Switch Request Transfer (9.3.4.8) and QoS Flow per TNL Information List (9.3.2.1)
The current content is untouched because used for option 2 which is deep frozen: it has one DL endpoint + one associated QoS Flow list (P1). 

It is proposed to add an Additional DL QoS flow per TNL Information IE when more than one NG-RAN node is involved in PDU session split. The UP TNL Information IE in 9.3.2.1 can be reused to allow the additional multiple entries (P3) however needs to be modified as choice between one or multiple entries is not needed (P2). Also, the meaning of the UP TNL Information IE in 9.3.2.1 is thus changed to represent only the additional endpoints with associated flows only when more than one entry is needed and its name is therefore changed into QoS Flow per TNL Information List IE.

Finally, the MaxNbOfMulticonnectivity must be changed based on these new definitions to represent the number of NG-RAN nodes beyond the first, therefore shall be equal to 1 in release 15 and an overall maximum of 3 instead of 4. It is therefore also renamed MaxNbOfMulticonnectivityMinusOne.
PDU Session Modify Indication Transfer (9.3.4.6)

Due to the change of the UP TNL Information IE in 9.3.2.1 into Additional DL Qos Flow per TNL Information IE to fit with the legacy Path Switch Request (P1), additional information must be introduced in the PDU Session Modification Indication Transfer IE to handle the simple case of only one NG-RAN node involved. Therefore, the QoS Flow per TNL Information IE in 9.3.2.8 has been added in 9.3.4.6 in a non-backwards compatible way (P2).

Path Switch Request Acknowledge Transfer (9.3.4.9) and UP Transport Layer Information Pair List (9.3.2.y)
The list of UL endpoints allocated by UPF associated with the DL endpoints sent in the path switch request transfer IE must be added (P3). However, to respect P1, the existing IE for the case of one NG-RAN node is kept and the new additional list in 9.3.2.y only covers the NG-RAN nodes beyond the first one.

PDU Session Modify Confirm Transfer (9.3.4.7)

The additional list of mapping between DL and UL tunnels endpoints (which was introduced at last RAN3 through [3] must be adapted in line with the change above for Path Switch Request Acknowledge Transfer in 9.3.4.9 described here-above to respect (P1). The UP Transport Layer Information Pair List can be reused.
A single UP Transport Layer Information IE is added to cover the case of one S-NG-RAN node I a non-backwards compatible way as per (P2).

Handover Request Acknowledge Transfer (9.3.4.11) and QoS Flow List with Data Forwarding (9.3.2.z)
Again, the existing IE used in option 2 are kept with equivalent meaning (P1) for the case of only one NG-RAN node involved.

For the additional NG-RAN nodes, two things need to be signaled: the list of accepted QoS flows with DL tunnel endpoint for delivery of DL PDUs, and the list of QoS flows accepted to be forwarded with associated DL tunnels endpoints.

There are two solutions: either we include two times the 9.3.2.1 but this entails potential testing complexity given that this does not guarantee that the forwarded list is always a subset of the setup list, or we include only one new Additional DL UP TNL Information for HO List IE which embeds a specific Qos Flow List with Data Forwarding IE in order to indicate which qos flows are accepted for forwarding.

Handover Command Transfer (9.3.4.10)

The list of QoS flows accepted to be forwarded with associated DL tunnels endpoints needs to be added. The IE in 9.3.2.1 can be used containing in this case only the forwarding tunnel endpoints (and associated QoS flows) in the mandatory fields.

PDU Session Setup Request Transfer (9.3.4.1) and UP Transport Layer Information List IE (9.3.2.w)
The current Additional UL NG-U Tunnel Information IE currently only allows one additional NG-RAN node which is OK for release 15 but does not respect (P3). It is therefore changed to map onto a new UP Transport Layer Information List IE. This can be done in a non-backwards compatible way (P2) given that this additional IE is only for option 4/7

PDU Session Resource Modify Request Transfer (9.3.4.3)

Same change as above for the PDU Session Setup Request Transfer..

The changes are presented in tdoc [5].
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