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1	Background
In TR 23.700-60[1], solution #52 is proposed to consolidate solutions for PDU set based QoS framework targeting KI#4&KI#5. During email discussion, comments were collected from companies for some controversial issues, which shall have a conclusion in this meeting. However, some other editor’s notes and questions are still pending. This contribution provides evaluation and conclusion for KI#4&KI#5. 
2	Discussion
2.1 PDU set information detected by the UPF
As summarized in solution#52, PDU set information detected by the UPF includes PDU set SN, Start/End PDU of the PDU set, PDU SN within a PDU set, and number of PDUs within a PDU set and/or PDU set size in bytes.
Editor's note: Among above parameters, which one is mandatory or optional need further discussion.
Based on Option 1 (i.e., using existing IETF/RTP/SRTP RFC and draft) for UPF to obtain PDU set information, PDU Set SN and PDU SN within a PDU set can be derived based on the “sequence number” and the parameters for boundary identification like “Marker” bit in RTP header, “S” bit and “E” bit in RTP header extension, NAL type, “S” bit and “E” bit in NAL unit header format for H.264/H.265/H.266. If other options are to be selected, the above PDU set information may be provided directly by application server or derived by UPF. 
There’re several options of PDU set information combination for PDU set identification, e.g., 
· Option 1: PDU set SN, number of PDUs within a PDU set and/or PDU set size in bytes
· Option 2: PDU set SN, PDU SN within a PDU set and End PDU of the PDU set. Start PDU of the PDU set can be implicitly indicated by via PDU SN=0 within a PDU set
· Option 3: PDU set SN, PDU SN within a PDU set, number of PDUs within a PDU set and/or PDU set size in bytes 
All the parameters in Option 2 are available based on existing IETF drafts. Number of PDUs within a PDU set and/or PDU set size in bytes depend on SA4’s answer to Q2 in [2]. Q2 only mentions “burst size” but not “PDU set size”, but we believe that the same principle applies. However, even if application/media layer is able to obtain such information with the first packet of the PDU set, it needs standard efforts involving other SDOs (e.g., IETF). Based on the existing IETF/RTP/SRTP RFC and draft, 
Proposal 1: it is proposed to agree “PDU Set SN”, “PDU SN within a PDU set” and “End PDU of the PDU set” for PDU set identification. 
2.2 QoS parameters provided by AF
The baseline QoS parameters listed in solution#52 for each PDU set within the QoS flow:
· PDU set handling indication
· All PDUs are needed for the usage of PDU set by application layer 
Editor's note:	Whether more detailed indicators are needed for different PDU Set QoS handling features (e.g. PDU Set integrated handling, QoS handling based on PDU Set importance, PDU Set dropping due to delivery failure of dependent PDU Sets) is FFS.
[bookmark: _Hlk111709897]All the above AF provision indications for PDU set handling mentioned in solution#52 are summarized in Table 1 with analysis and suggestion as follows, 
[bookmark: _Hlk111711169]Table 1 indication for PDU set handling provided by AF
	Indication
	Analysis
	Suggestion

	a) PDU set handling indication
	PDU set handling includes “KI#4 PDU set integrated handing” and “KI#5 PDU set differentiated handling”. Therefore, “PDU set handling indication” applies to both “KI#4 PDU set integrated handing” and “KI#5 PDU set differentiated handling”.
	Introduce PDU set handling indication

	b)Whether all PDUs are needed for the usage of PDU Set by application
	“Whether all PDUs are needed for the usage of PDU Set by application layer” is related with “KI#4 PDU set integrated handling” only, which is equal to the indication of PDU set integrated handling.
As not all PDU sets of XR traffic requires PDU set integrated handling, the indication of PDU set integrated handling shall be provided by AF in the granularity of application flow, or with frame type/importance (solution#26), all of which can be provided over control plane. While the necessity of per packet level indication (solution#8) is questionable, let only the standard impact. 
	Introduce indication of PDU set integrated handling associated with application flow, or with frame type/PDU set importance

	c)PDU set integrated handling
	
	

	d)QoS handling based on PDU set importance
	Indication of QoS handling based on PDU set importance is indeed the indication of PDU set differentiated handling, which can be implicitly indicated via PDU set handling indication
	Not needed

	e) PDU set dropping due to delivery failure of dependent PDU sets
	As stated in LS from SA4 [3], a PDU Set may “depend” on previously received PDU Sets. However, such dependencies do not necessarily result in discarding dependent information units, but the user experience may be degraded. Therefore, the indication of PDU set dropping due to delivery failure of dependent PDU sets is not necessary.
	Not needed


Proposal 2: it is proposed AF to provide 1) PDU set handling indication as a main indication, 2) the indication of PDU set integrated handling associated with application flow, or with frame type/PDU set importance. 
Proposal 3: No need to introduce the indication of “QoS handling based on PDU set importance” and “PDU set dropping due to delivery failure of dependent PDU sets”. 
2.3 PDU set handling capability of RAN node
As discussed in Solution#69, awareness of PDU set handling (PSH) capability of RAN node makes SMF able to better configure UPF. E.g., if SMF finds that the PSH capability of target RAN node is different from that of source RAN node during handover, SMF shall inform UPF to activate or deactivate PDU set handling. Besides, SMF may inform UPF to activate PDU set handling based on the PSH capability of RAN node upon PDU session establishment. One solution similar as MBS scheme can be introduced, e.g., SMF infers PDU set handling capability of RAN node from the presence/absence of an “PSH-support” indication in the Path Switch Request message (Xn Handover) or Handover Request Acknowledge message (NG handover) or PDU session Resource setup/modification response. 
Proposal 4: it is proposed PSH capable RAN node to provide SMF the PSH support indication. 
2.4 PDU set dropping at UPF
Solution #19, #22, #23 and #49 mentions that UPF shall drop the packets for PDU set integrated handling, or for PDU set differentiated handling based on importance and correlation for congestion case. Specially, Solution#23 suggests UPF to drop the packets of the PDU set if the lost packets within the PDU set are above the threshold. Solution #49 suggests UPF to inform the downstream node (either UPF or RAN node) to drop the PDU set which is already dropped by itself to save transmission resources. 
Proposal 5: It is proposed to add the issue of PDU set dropping at UPF into consideration. 
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4	Proposal
[bookmark: _Toc510607467][bookmark: _Toc518306726]* * * * Start of Change * * * *
[bookmark: _Toc104799128]7.x Evaluation for KI#4 and KI#5
7.x.1 PDU set information identification by the UPF
As summarized in solution#52, PDU set information detected by the UPF includes PDU set SN, Start/End PDU of the PDU set, PDU SN within a PDU set, and number of PDUs within a PDU set and/or PDU set size in bytes.
Based on Option 1 (i.e., using existing IETF/RTP/SRTP RFC and draft) for UPF to obtain PDU set information, PDU Set SN and PDU SN within a PDU set can be derived based on the “sequence number” and the parameters for boundary identification like “Marker” bit in RTP header, “S” bit and “E” bit in RTP header extension, NAL type, “S” bit and “E” bit in NAL unit header format for H.264/H.265/H.266. If other options are to be selected, the above PDU set information may be provided directly by application server or derived by UPF. 
There’re several options of PDU set information combination for PDU set identification, e.g., 
· Option 1: PDU set SN, number of PDUs within a PDU set and/or PDU set size in bytes
· Option 2: PDU set SN, PDU SN within a PDU set and End PDU of the PDU set. Start PDU of the PDU set can be implicitly indicated by via PDU SN=0 within a PDU set
· Option 3: PDU set SN, PDU SN within a PDU set, number of PDUs within a PDU set and/or PDU set size in bytes 
All the parameters in Option 2 are available based on existing IETF drafts. Number of PDUs within a PDU set and/or PDU set size in bytes depend on SA4’s answer to Q2 in [2]. Q2 only mentions “burst size” but not “PDU set size”, but we believe that the same principle applies. However, even if application/media layer is able to obtain such information with the first packet of the PDU set, it needs standard efforts involving other SDOs (e.g., IETF).
7.x.2 QoS parameters provided by AF
All the AF provision indications for PDU set handling mentioned in solution#52 are summarized in Table 1 with analysis and suggestion as follows, 
Table 1 indication for PDU set handling provided by AF
	Indication
	Analysis
	Suggestion

	a) PDU set handling indication
	PDU set handling includes “KI#4 PDU set integrated handing” and “KI#5 PDU set differentiated handling”. Therefore, “PDU set handling indication” applies to both “KI#4 PDU set integrated handing” and “KI#5 PDU set differentiated handling”.
	Introduce PDU set handling indication

	b)Whether all PDUs are needed for the usage of PDU Set by application
	“Whether all PDUs are needed for the usage of PDU Set by application layer” is related with “KI#4 PDU set integrated handling” only, which is equal to the indication of PDU set integrated handling.
As not all PDU sets of XR traffic requires PDU set integrated handling, the indication of PDU set integrated handling shall be provided by AF in the granularity of application flow, or with frame type/importance (solution#26), all of which can be provided over control plane. While the necessity of per packet level indication (solution#8) is questionable, let only the standard impact. 
	Introduce indication of PDU set integrated handling associated with application flow, or with frame type/PDU set importance

	c)PDU set integrated handling
	
	

	d)QoS handling based on PDU set importance
	Indication of QoS handling based on PDU set importance is indeed the indication of PDU set differentiated handling, which can be implicitly indicated via PDU set handling indication
	Not needed

	e) PDU set dropping due to delivery failure of dependent PDU sets
	As stated in LS from SA4 [3], a PDU Set may “depend” on previously received PDU Sets. However, such dependencies do not necessarily result in discarding dependent information units, but the user experience may be degraded. Therefore, the indication of PDU set dropping due to delivery failure of dependent PDU sets is not necessary.
	Not needed


7.x.3 PDU set handling capability of RAN node
As discussed in Solution#69, awareness of PDU set handling (PSH) capability of RAN node makes SMF able to better configure UPF. E.g., if SMF finds that the PSH capability of target RAN node is different from that of source RAN node during handover, SMF shall inform UPF to activate or deactivate PDU set handling. Besides, SMF may inform UPF to activate PDU set handling based on the PSH capability of RAN node upon PDU session establishment. One solution similar as MBS scheme can be introduced, e.g., SMF infers PDU set handling capability of RAN node from the presence/absence of an “PSH-support” indication in the Path Switch Request message (Xn Handover) or Handover Request Acknowledge message (NG handover) or PDU session Resource setup/modification response. 
7.x.4 PDU set dropping at UPF
Solution #19, #22, #23 and #49 mentions that UPF shall drop the packets for PDU set integrated handling, or for PDU set differentiated handling based on importance and correlation for congestion case. Specially, Solution#23 suggests UPF to drop the packets of the PDU set if the lost packets within the PDU set are above the threshold. Solution #49 suggests UPF to inform the downstream node (either UPF or RAN node) to drop the PDU set which is already dropped by itself to save transmission resources. 

8.x Conclusion for KI#4 and KI#5
For KI#4 " PDU Set integrated packet handling " and KI#5 “Differentiated PDU Set Handling”, the followings are taken as conclusion.
PDU set identification and marking over user plane
· UPF adds “PDU Set SN”, “PDU SN within a PDU set” and “End PDU of the PDU set” into GTP-U Header for PDU set identification
QoS parameters provided by the AF to the CN
· AF provides 1) PDU set hangding indication and 2) the indication of PDU set integrated handling associated with application flow, or with frame type/PDU set importance
PDU set handling (PSH) capability of RAN node
· PSH capable RAN node provides SMF the PSH support indication upon Handover or PDU session establishment/modification procedure procedure
PDU set dropping at UPF
· UPF supports PDU set dropping and informs downstream nodes (either UPF or RAN node)
* * * * End of Change * * * 
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