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[bookmark: OLE_LINK1]1	Introduction
[bookmark: OLE_LINK34]We made the following progress at the RAN3#121bis meeting.
	QFI needs to be included in Xn-U and F1-U for downlink data.
Option1: define PSI and EoDB into the existing Frames (e.g frame with PDU Type =0) of NG-U/F1-U
Option2: define PSI and EoDB into a new Frame (PDU type) in the existing container of NG-U/F1-U
Option3: Define a new GTP-U extension PDU Set container for PSI and EoDB
Rule out option 2. Postpone to next meeting the decision between option 1 and option 3.
If a gNB supports PDU Set handling, all parts support it: DU, CU-CP, CU-UP.
A new support indication should be included in the SMF-related IEs, i.e. 
· PDU Session Management case: PDU Session Resource Setup Response Transfer, PDU Session Resource Modify Response Transfer,
· Handover case: Path Switch Request Transfer, and Handover Request Acknowledge Transfer IEs.
FFS whether to use an explicit PDU Set handling Support indicator, or indicate a list of supported NGAP IE IDs from NG-RAN upon request from SMF
WA: Taking Opt1 (Explicit PDU Set handling Support indicator) for XR in R18.
Solution down-selection and Stage2 and stage3 details



This paper further discusses how to support PDU Set Handling for XR enhancements.
2	Discussion
[bookmark: OLE_LINK17]2.1	Container of PDU Set information and EoDB
At the last meeting, we made the following progress.
Option1: define PSI and EoDB into the existing Frames (e.g frame with PDU Type =0) of NG-U/F1-U
Option2: define PSI and EoDB into a new Frame (PDU type) in the existing container of NG-U/F1-U
Option3: Define a new GTP-U extension PDU Set container for PSI and EoDB
Rule out option 2. Postpone to next meeting the decision between option 1 and option 3.
[bookmark: OLE_LINK12]The benefit of option 1 is that it has less impact on the specification. Some companies believe that this option may bring the compatibility issue, however, in R17 we have already added the MSNP and DL MBS QFI Sequence Number in the in the DL PDU SESSION INFORMATION frame. The main drawback of this option is that some redundant information also needs to be transferred which may impact the decoding efficiency. An example of supporting this solution is provided in [1].
[bookmark: OLE_LINK8][bookmark: OLE_LINK11][bookmark: OLE_LINK22]Observation 1: Option1 will not bring the compatibility issue since in R17 the MSNP and DL MBS QFI Sequence Number have already been added in the in the DL PDU SESSION INFORMATION frame.
Observation 2:The main drawback of option 1 is that some redundant information needs to be transferred which may impact the decoding efficiency.
Observation 3: An example of supporting this solution is provided in [1].
[bookmark: OLE_LINK13]Option 3 provides better compatibility and can improve decoding efficiency if only PDU set related information is transferred. However, the main drawback of this solution to bring a relatively large impact on the specification. This solution may impact multiple specs, such as TS 38.415, 38.410, 38.420 and 38.470. An example of supporting this solution is provided in [2-5].
Observation 4: Option 3 provides better compatibility and can improve decoding efficiency.
Observation 5:The main drawback of this solution to bring a relatively large impact on the specification.
Observation 6: An example of supporting this solution is provided in [2-5] which impacts multiple specs.
Compared with option 3, we prefer option 1 since this is a traditional way when we introduce new information for new features, and has less impact on the specification.
Proposal 1: Extend the PDU session container to add the PDU Set information in the DL PDU SESSION INFORMATION frame.
Proposal 2: Extend the RAN container to add the PDU Set information in the DL USER DATA frame.
2.3	Non-homogenous support
The non-homogenous support of PDU set based handling in NG-RAN is specified in TS 23.501 as below.
	TS 23.501
[bookmark: OLE_LINK4]By sending at least one PDU Set QoS parameter to the NG-RAN, the SMF requests the NG-RAN to activate PDU Set QoS handling for a given QoS flow and the NG-RAN provides the SMF with an indication of whether the PDU Set based handling is supported. Based on this, SMF may activate the PDU Set identification and marking in the PSA UPF.
At NG-RAN Xn handover and N2 handover, the target NG-RAN provides to the SMF with an indication of whether the target NG-RAN node supports PDU Set based handling, as specified in TS 38.413 [34]. Based on the NG-RAN indication, the SMF may, upon completion of the handover procedure, initiate the PDU Session modification procedure to provide PDU Set QoS parameters to NG-RAN and configure the PSA UPF to activate/deactivate the PDU Set identification and marking.
In the case where the PSA UPF identifies and marks PDUs with PDU Set information in GTP-U header it shall start doing so from a complete PDU Set.


[bookmark: OLE_LINK21]According to TS 23.501, if the SMF sends the PDU Set QoS parameter to the NG-RAN node to activate the PDU Set QoS handling for a given QoS flow, the NG-RAN node needs to provide an indication of whether the PDU Set QoS handling is supported.
Observation 7: According to TS 23.501, if the SMF sends the PDU Set QoS parameter to the NG-RAN node to activate the PDU Set QoS handling for a given QoS flow, the NG-RAN node needs to provide an indication of whether the PDU Set QoS handling is supported.
At the last meeting, some companies propose to use a RACS-like method to detect the peer node support PDU Set QoS handling. Technically, both of the solutions can work. The RACS solution is more future proof but it needs to be enhanced for the cases when there is no request step since it is based on a request and response work mode. For example, during path switch procedure, the target NG-RAN node needs to send the support indicator to the SMF proactively. Compared with these two solutions, we prefer to use the solution specified by SA2 for XR considering the limited time.
Observation 8: Both of the RACS solution and the SA2 specified solution can work.
Observation 9: The RACS solution is more complex to use since it needs to be enhanced for the cases when there is no request step since it is based on a request and response work mode.
[bookmark: OLE_LINK3]Three possible cases were summarized at previous meeting as below:
Case1: NG-RAN node supports PDU set QoS parameters, and the corresponding QoS flow is setup successfully.
Case2: NG-RAN node supports PDU set QoS parameters, but the corresponding QoS flow is setup as legacy QoS flow.
Case3: NG-RAN node does not support PDU set QoS parameters, the corresponding QoS flow is setup as legacy QoS flow.
To differentiate the above three cases, a feedback IE is needed to indicate whether a QoS flow is setup successfully with PDU Set QoS handling. The SMF can activate the PDU Set identification and marking in the UPF for PDU Set QoS handling QoS flows
Proposal 3: Introduce a feedback IE to indicate whether a QoS flow is setup successfully with PDU Set QoS handling.
[bookmark: OLE_LINK5]2.4	N6 Jitter information
In the current NGAP BL CR, the details of the N6 Jitter information are FFSs as below.
9.3.1.y	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
	
	FFS
	FFS


RAN2 has defined the BAT as “the average value of the arrival time of the first packet of the Data Burst”, and the jitter range is always associated with the Periodicity and BAT. Therefore, the jitter value should be less than the Periodicity. Reference to the 120fps XR service, the jitter should be be within [-4ms, 4ms]. Thus, the the value range of jitter reported can be defined as ENUMERATED (ms1, ms2, ms3, ms4), wherein ms1 corresponds to the jitter range of [-1ms, 1ms], ms2 corresponds to the jitter range of [-2ms, 2ms] and so on.
[bookmark: OLE_LINK6]Proposal 4: The value range of the N6 jitter information is ENUMERATED(ms1, ms2, ms3, ms4), wherein ms1 corresponds to the jitter range of [-1ms, 1ms], ms2 corresponds to the jitter range of [-2ms, 2ms] and so on.
2.5	UE assistance information
At the last meeting, the following issue remains open.
FFS how gNB-CU-CP handles the received XR UE assistance information (e.g., UL jitter information, BAT). Whether signalling to gNB-DU is needed.
The DU can retrieve the UL jitter information and BAT contained in the UE Assistance Information via the CU to DU RRC information from the DU. Therefore, no signalling enhancement is needed. It is up to DU’s implementation to decide how to use the UL BAT and UL Periodicity when they are received both from the UE and the CN.
[bookmark: OLE_LINK7]Observation 10: The gNB-DU can retrieve the UL jitter information and UL BAT contained in the UE Assistance Information via the CU to DU RRC information from the DU.
[bookmark: _GoBack]Proposal 5: No signalling enhancement is needed for the gNB-DU to retrieve the UL jitter information and UL BAT.
Proposal 6: It is up to DU’s implementation to decide how to use the UL BAT and UL Periodicity when they are received both from the UE and the CN.
3	Conclusion
Based on above analysis, we provide the following observations and proposals.
Observation 1: Option1 will not bring the compatibility issue since in R17 the MSNP and DL MBS QFI Sequence Number have already been added in the in the DL PDU SESSION INFORMATION frame.
Observation 2:The main drawback of option 1 is that some redundant information needs to be transferred which may impact the decoding efficiency.
Observation 3: An example of supporting this solution is provided in [1].
Observation 4: Option 3 provides better compatibility and can improve decoding efficiency.
Observation 5:The main drawback of this solution to bring a relatively large impact on the specification.
Observation 6: An example of supporting this solution is provided in [2-5] which impacts multiple specs.
Proposal 1: Extend the PDU session container to add the PDU Set information in the DL PDU SESSION INFORMATION frame.
Proposal 2: Extend the RAN container to add the PDU Set information in the DL USER DATA frame.
Observation 7: According to TS 23.501, if the SMF sends the PDU Set QoS parameter to the NG-RAN node to activate the PDU Set QoS handling for a given QoS flow, the NG-RAN node needs to provide an indication of whether the PDU Set QoS handling is supported.
Observation 8: Both of the RACS solution and the SA2 specified solution can work.
Observation 9: The RACS solution is more complex to use since it needs to be enhanced for the cases when there is no request step since it is based on a request and response work mode.
Proposal 3: Introduce a feedback IE to indicate whether a QoS flow is setup successfully with PDU Set QoS handling.
Proposal 4: The value range of the N6 jitter information is ENUMERATED(ms1, ms2, ms3, ms4), wherein ms1 corresponds to the jitter range of [-1ms, 1ms], ms2 corresponds to the jitter range of [-2ms, 2ms] and so on.
Observation 10: The gNB-DU can retrieve the UL jitter information and UL BAT contained in the UE Assistance Information via the CU to DU RRC information from the DU.
Proposal 5: No signalling enhancement is needed for the gNB-DU to retrieve the UL jitter information and UL BAT.
Proposal 6: It is up to DU’s implementation to decide how to use the UL BAT and UL Periodicity when they are received both from the UE and the CN.
4	Reference
Based on above analysis, we provide the following observations and proposals.
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[4] R3-237628 (TP to BL CR TS 38.420) Support for XR UP design using new container
[5] R3-237629 (TP to BL CR TS 38.470) Support for XR UP design using new container


