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Abstract of the contribution: new solution on PDU set handling capability indication for KI#4 and KI#5 
1	Background
PDU set handling for XR traffic requests new user plane handling capability on UPF and RAN node. That is, UPF needs to identify PDUs of PDU set and deliver PDU set related information to RAN node over user plane, which impose heavy burden on UPF. Besides, RAN node needs to identify PDUs of PDU set based on the PDU set related information provided by UPF over user plane, and perform PDU set integrated handling and differentiated QoS handling. 
In this paper, PDU set handling capability of RAN node is discussed. A new solution on how SMF obtain the PDU set handling capability indication for RAN node is proposed. 
2	Discussion
In solution#57 of 23.700-60 [1], negotiation of PDU set and/or burst marking mechanisms between AF and CN. The solution requires UPF to perform NF registration with NRF by indicating its capability for PDU sets marking (e.g., no marking, RTP for PDU set marking and/or burst marking). SMF performs NF discovery with NRF by querying the PDU sets and bursts marking option.  
It assumes that UPF supports PDU set identification and marking in this contribution. SMF shall also obtain the PDU set handling capability of RAN node to better configure UPF. That is, if RAN node supports PDU set handling, the UPF shall perform PDU set identification and marking. Otherwise, UPF shall not perform PDU set identification and marking. If target RAN node does not support PDU set handling, source RAN node shall not mark PDU set in GTP-U header when performing data forwarding during handover.
Proposal 1: it is proposed SMF to obtain the PDU set handling capability of RAN node to better configure UPF. 
Generally, consumer NF shall perform NF discovery with NRF by querying specific capability within 5GC. However, RAN node is not part of 5GC, which is not able to perform NF registration with NRF by indicating its capability. Take the existing MBS scheme as an example, whether RAN node supports MBS or not impacts on the user plane handling. The following solutions are introduced for SMF to be aware of the MBS capability of RAN node. 
In 23.247 [2], UE performs PDU session modification procedure to join Multicast MBS session. During the procedure, SMF informs RAN node the MBS session ID associated with the PDU session. Upon receiving the MBS session ID, RAN node provides SMF the indication of supporting MBS if it supports MBS. In 38.300 [3], it is stated as follows for the handover case,
During an active multicast MBS session, at mobility from an MBS-supporting NG-RAN node to an MBS non-supporting NG-RAN node, the target NG-RAN node sets up PDU Session Resources mapped to the multicast MBS Session. The 5GC infers from the absence of an "MBS-support" indication in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover) that MBS data packets delivery has to be switched to 5GC individual MBS traffic delivery as specified in TS 23.247 [45]. 
For mobility from MBS non-supporting NG-RAN node to MBS-supporting NG-RAN node, the existing Xn/NG handover procedures apply. The 5GC infers from the presence of the "MBS-support" indicator in the Path Switch Request message (Xn handover) or in the Handover Request Acknowledge message (NG handover) that MBS data packets delivery can be switched from 5GC MBS individual traffic delivery to 5GC shared traffic delivery. After handover, the SMF triggers switching MBS data packets delivery form individual to shared traffic delivery by providing MBS Session IDs joined by the UE to the NG-RAN node by means of the PDU Session Resource Modification procedure.
Similar solution can be considered for SMF to be aware of the PDU set handling capability of RAN node for both PDU session establishment/modification case and handover case. 
Proposal 2: it is proposed RAN node to provide the PDU set handling capability upon PDU session establishment/modification case and handover case.  
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4	Proposal
[bookmark: _Toc510607467][bookmark: _Toc518306726]* * * * Start of Change * * * *
[bookmark: _Toc101342266]6.x	Solution #xx: PDU set handling capability of RAN node
[bookmark: _Toc101342267]6.x.1	Key Issue mapping
This solution is for Key Issue #4 and #5, which addresses PDU set integrated packet handling and differentiated QoS handling. 
[bookmark: _Toc101342268]6.x.2	Description
[bookmark: _Toc101342269]PDU set handling for XR traffic requests new user plane handling capability on UPF and RAN node. That is, UPF needs to identify PDUs of PDU set and deliver PDU set related information to RAN node over user plane, which impose heavy burden on UPF. Besides, RAN node needs to identify PDUs of PDU set based on the PDU set related information provided by UPF over user plane, and perform PDU set integrated handling and differentiated QoS handling. In solution#57, negotiation of PDU set and/or burst marking mechanisms between AF and CN. The solution requires UPF to perform NF registration with NRF by indicating its capability for PDU sets marking (e.g., no marking, RTP for PDU set marking and/or burst marking). SMF performs NF discovery with NRF by querying the PDU sets and bursts marking option. 
It assumes that UPF supports PDU set identification and marking in this solution. SMF shall also obtain the PDU set handling capability of RAN node to better configure UPF. That is, if RAN node supports PDU set handling, the UPF shall perform PDU set identification and marking. Otherwise, UPF shall not perform PDU set identification and marking. 
Generally, consumer NF shall perform NF discovery with NRF by querying specific capability within 5GC. However, RAN node is not part of 5GC, which is not able to perform NF registration with NRF by indicating its capability. Take the existing MBS scheme as an example, RAN node provides SMF the MBS support indicator upon receiving MBS session ID in PDU session modification request. For handover case, SMF infers MBS capability of RAN node from the presence/absence of an "MBS-support" indication in the Path Switch Request message (Xn handover) or Handover Request Acknowledge message (NG handover)
In this solution, similar solution as proposed in MBS scheme is considered for SMF to obtain PDU set handling capability of RAN node in both PDU session establish/modification and handover case. 
6.x.3   Procedures
[bookmark: _Toc101342270]6.x.3.1   Notification upon PDU session establishment procedure 


Figure 6.x.3.1-1: Notification upon PDU Session Establishment procedure
In this case, it is assumed that SMF obtains XR-specific information (e.g., PDU set based QoS parameters) upon PDU session establishment. 
In step 11-12, SMF provides RAN node with the N2 SM information, which contains XR-specific information. 
In step 13, AN-specific resource is setup for PDU session.
In step 14-15, if RAN node supports PDU set handling, it provides SMF with N2 SM information which contains PDU set handling (PSH) support indicator. Otherwise, no “PSH-support” indicator included. 
In step 16a, if RAN node supports PDU set handling, SMF configures UPF to perform PDU set handling by providing PDU set handling indicator (i.e., PSH indicator) or set PSH indicator to true. Otherwise, no PSH indicator is provided or PSH indicator is set to false. 
In step 16b, UPF responds with N4 session modification response.   
If SMF obtains XR configuration information after PDU session establishment, then SMF shall trigger PDU session modification procedure to provide XR configuration information to RAN node, and RAN node shall response with “PSH-support” indicator if it supports PSH. 
6.x.3.2   Notification upon handover 


Figure 6.x.3.2-1: Notification upon Handover procedure
Step 1, source RAN node requests for handover and target node responds.  
Step 2, if target RAN node supports PDU set handling, it includes “PSH-support” indicator in Path switch request message. Otherwise, no “PSH-support” indicator exists. 
Step 3, SMF determines whether PDU set handling capability has been changed from source RAN node to target RAN node. 
Step 4a, SMF triggers N4 session modification procedure. There’re three cases as follows, 
· Case 1: for mobility from an PSH-supporting NG-RAN node to an PSH non-supporting NG-RAN node, the SMF infers from the absence of an "PSH-support" indication in the Path Switch Request that PDU set handling will not be performed by target RAN node. SMF shall inform UPF not to perform PDU set identification and marking for the target NG-RAN node. If data forwarding is applied, the source NG-RAN node infers from the absence of an “PSH-support” indication in the Handover Request Acknowledge message that the target NG-RAN node does not support PSH. The source NG-RAN node may be aware that the target NG-RAN node is non-PSH supporting already before Handover Preparation. The source NG-RAN node shall not mark the PDU set in GTP-U header over Xn interface when performinig data forwarding. 
· Case 2: for mobility from PSH non-supporting NG-RAN node to PSH-supporting NG-RAN node, SMF infers from the presence of the "PSH-support" indicator in the Path Switch Request message that PDU set handling@UPF shall be activated. SMF triggers UPF to perform PDU set handling.
· Case 3: PDU set handling capability does not change from source RAN node to target RAN node. The PDU set handing remains the same in UPF. 
For NG based handover, SMF infers from the presence/absence of the "PSH-support" indicator in Handover Request Acknowledge message and informs UPF to activate/deactivate PDU set handling accordingly. 
[bookmark: _Toc101342271]6.x.4	Impacts on services, entities and interfaces
The proposed solution is based on Rel-17 procedures but some enhancements may be needed to make it possible for the 5GS to know the PDU set handing capability of RAN node, such as:
SMF： 
-	configure UPF to perform PDU set handling or not based on the presence/absence of “PSH-support” indicator in PDU session Resource setup/modification response
-	configure UPF to activate/deactivate PDU set handling based on the presence/absence of “PSH-support” indicator in Path Switch Request (Xn handover) or Handover Request Acknowledge message (NG handover) if the PDU set handing capabilty has been changed  
RAN node：
-	include “PSH-support” indication in N2 SM information upon receiving XR-specific information during PDU session establishment/modificaiton procedure
-   include “PSH-support” indicator in Path Switch Request (Xn handover) or Handover Request Acknowledge message (NG handover) 
NOTE: interworking with RAN WG is needed
* * * * End of Change * * * *
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