[bookmark: _Toc193024528]3GPP TSG-RAN WG3 #121bis	R3-235204
Xiamen, China, 9th – 13th Oct 2023

Title: 	Discussion on the support of PDU Set handling 
Source: 	Samsung
Agenda item:	25.2.1
Document Type:	Discussion
1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]XR Enhancements for NR was approved in RP-230786. The following objectives related to XR enhancement WI are discussed in this document. 
Discard operation of PDU Sets for DL and UL (RAN2, RAN3)
Specify the enhancements for XR Awareness:
· Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
· Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
· Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3)
-2. Discussion
2.1 PDU Set QoS parameters
Last meeting, RAN3 agreed to include PSDB, PSER and PSIHI into QoS Flow Level QoS Parameters. It is also agreed to include N6 Jitter Information into TSC Assistance Information. The open issue is about the definition of N6 Jitter information. 
According to TS 29.244 [1], the N6 Jitter measurement is an octet string. Therefore, the N6 jitter information in the BL can be defined in the structure as showed in below.
N6 Jitter Information
This IE indicates the jitter information associated with the Periodicity in downlink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	N6 Jitter Information
	O
	
	OCTET STRING
	The octets of OCTET STRING are encoded as the N6 Jitter Measurement IE specified in TS 29.244 [43]



	
Proposal 1 Define N6 Jitter Information as the OCTET STRING, and detail definition is referring to TS 29.244. 
User plane impact
To support PDU Set based QoS handling, assistance information related to PDU set in user plane was agreed over NG-U, Xn-U and F1-U. The NG-RAN determines which PDUs are belong to the same PDU set based on the assistance information included in the GTP-U header.  
· PDU Set Sequence Number.
· Indication of End PDU of the PDU Set.
· PDU Sequence Number within a PDU Set.
· PDU Set Size in bytes.
· PDU Set Importance, which identifies the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow.
· Indication of End of Data Burst.
One question is how to define the above information. There are two feasible ways and we discussed them briefly in the last meeting. One way is to add the above information into the existing DL PDU SESSION INFORMATION in TS 38.415 [2], as showed in below.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	QMP
	SNP
	MSNP
	Spare-PDU Set Inclusion
	1

	PPP
	RQI
	QoS Flow Identifier 
	1

	PPI
	Spare
	0 or 1

	DL Sending Time Stamp
	0 or 8

	DL QFI Sequence Number
	0 or 3

	DL MBS QFI Sequence Number
	0 or 4

	PDU Set Information
	FFS

	Padding 
	0-3



Figure 5.5.2.1-1: DL PDU SESSION INFORMATION (PDU Type 0) Format
Another way is to define a brand new GTP-U extension container. This new extension can be included in the new section of TS 38.415.
Which method to use depends on how closely the information related to the PDU set overlaps with the existing information for the PDU session. From the above, it seems there is no much overlap. Therefore, a brand new container will have a clearer concept and facilitate interoperability.
Proposal 2 Define a new extension header for PDU Set Assistance information transmission in NG-U, Xn-U, F1-U in GTP-U header. The new extension header is defined in TS 38.415.
The detail definition for the new extension header is showed in the TP in R3-235205.
Mobility impacts
When the SMF includes the PDU set QoS information in the messages sending to the NG-RAN, the NG-RAN can provide an indication whether PDU Set is accepted or not. If the NG-RAN rejects the PDU Set QoS information, the SMF can configure the UPF to deactivate the inserting of PDU set assistance information in the GTP-U header. 
When the NG-RAN is split NG-RAN, all the split NG-RAN entities participate in the PDU set handling. e.g. the CU-UP performs PDU Set identify according to the GTP-U header, the DU performs scheduling according to the PDU Set QoS parameter. Each split NG-RAN entity can provide an indication whether an PDU Set QoS parameter is accepted or not, then the CU-CP can draw a conclusion based on the indication from the CU-UP and the DU. 
In the last meeting, one alternative method is to use a method similar as the RACS capability exchange in Release 17. In Release 17, the source gNB includes NGAP IE Support Information Request List IE in the Source NG-RAN Node to Target NG-RAN Node Transparent Container, the target gNB includes NGAP IE Support Information Response List IE in the Target NG-RAN Node to Source NG-RAN Node Transparent Container. RACS capability exchange is based on the Request & Response mode. It works well between two peer nodes. While, if using it between the SMF and target NG-RAN node, it may have some problem. 
The problem occurs when the UE moves between different releases. If the UE moves into a PDU Set non-supporting NG-RAN node, the NGAP IE ID will be discarded because the old version of the node does not understand this IE. In the next step, the UE moves into a supporting NG-RAN node, the supporting node can not report the PDU set support information to the SMF. The information sending from the core network will be lost when the UE moves in the non-homogenous deployment.


Figure 2 : Information loss issue of RACS-like mechanism
During the mobility, especially in the non-homogenous deployment, the PDU Set QoS parameters are not always included in the Handover Request message. Thus the receives node can’t provide the indication based on the PDU Set QoS parameter. We analysis the mobility into two scenarios.
· Scenario 1: mobility from PDU Set handling non-supporting to supporting


						Figure 3: mobility from PDU Set handling non-supporting node to supporting node
The source node doesn’t support PDU Set handling and treats the XR QoS flow without PDU Set concept. There is no PDU Set QoS parameters included in the Handover Request message. Even if the target node supports PDU set handling, the target CU-CP isn’t aware PDU Set QoS parameters. Therefore, the target CU-CP can’t report the acceptance of PDU Set QoS parameters in the Handover Request Ack or in the Path Switch Request message. 
The problem is as long as the UE moves to an unsupported location once, neither the access network nor the core network can active PDU set handling function. To solve the problem, the target CU-CP needs to indicate PDU Set handling support explicitly in the Path Switch Request message. Even the target CU-CP hasn’t received PDU set QoS flow parameter from the source CU-CP. The target CU-CP transmit this indication based on the similar indication sending from the CU-UP and the DU. 
When the SMF knows the target CU-CP support PDU Set handling from the indication, the SMF actives the PDU set handling in the UPF in step 4. The SMF also knows the target CU-CP hasn’t receive the PDU Set QoS parameter. The SMF includes the PDU Set QoS parameters in the Path Switch Request Ack message in step 5. The PDU Set QoS parameter includes two thresholds and it is unnecessary for the base station to reject the thresholds. The existing Path Switch Request Ack message can already include a delay budget threshold. Although alternatively, the SMF can trigger a separated procedure to transmit the PDU Set QoS parameters to the target CU-CP, this introduces some delay.
Proposal 3 The NG-RAN node indicates the support of PDU set handling to the SMF in PDU Session Resource Setup Response Transfer IE, PDU Session Resource Modify Response Transfer IE, Handover Request Acknowledge Transfer IE, Path Switch Request Transfer IE. 
Proposal 4 Include PDU Set Support indication in E1AP-Bearer Context Setup Response message, F1AP-UE Context Setup Response message. 
Proposal 5 Include PDU Set QoS parameters in the Path Switch Request Ack message. 
· Scenario 2: mobility from XR supporting to XR non-supporting


Figure 4: mobility from PDU Set handling supporting node to non-supporting node
The source CU-CP support PDU Set handling and include PDU Set QoS parameters in the Handover Request message. The target can not support PDU Set handling, e.g. the CU-CP doesn’t recognize PDU Set QoS parameters. In the Handover Request Ack message, the acceptance indication for PDU Set QoS parameters is not included. From the absence of the acceptance indication, the source CU-CP is aware the target doesn’t support PDU Set Handling. 
[bookmark: _GoBack]If there is data forwarding, the data forwarded from source to target needn’t contain PDU Set assistance information in the GTP-U header extension. Therefore, the source CU-CP can notify the indication of the target not support PDU Set handling when the source CU-CP configures data forwarding address to the source CU-UP. When receives this indication, the source CU-CP forwards data without PDU set assistance information. 
Proposal 6 It is proposed to include the indication of the target not support PDU Set handling in E1AP-Bearer Context Modification Request message. With this indication, the gNB-CU-UP needn’t include PDU Set related information in the GTP-U header.
3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we propose the following:
	
Proposal 1 Define N6 Jitter Information as the OCTET STRING, and detail definition is referring to TS 29.244. 
Proposal 2 Define a new extension header for PDU Set Assistance information transmission in NG-U, Xn-U, F1-U in GTP-U header. The new extension header is defined in TS 38.415.
Proposal 3 The NG-RAN node indicates the support of PDU set handling to the SMF in PDU Session Resource Setup Response Transfer IE, PDU Session Resource Modify Response Transfer IE, Handover Request Acknowledge Transfer IE, Path Switch Request Transfer IE. 
Proposal 4 Include PDU Set Support indication in E1AP-Bearer Context Setup Response message, F1AP-UE Context Setup Response message. 
Proposal 5 Include PDU Set QoS parameters in the Path Switch Request Ack message. 
Proposal 6 It is proposed to include the indication of the target not support PDU Set handling in E1AP-Bearer Context Modification Request message. With this indication, the gNB-CU-UP needn’t include PDU Set related information in the GTP-U header.
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