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[bookmark: _Hlk526665839]Abstract of the contribution: This paper proposes a conclusion for KI#4 & 5 in TR 23.700-60 based on the email discussion / poll questions.
Discussion
The views collected via email have added some clarity to the positions of companies on KI#4 and #5 issues. With those views in mind, this contribution proposes preliminary conclusions for the KIs. Specifically:
1 – For Q1 – how does the UPF identify DL PDU Set info., Option 1, using existing and draft IETF RTP/SRTP RFCs was supported by a majority of companies and is proposed to be included in the KI conclusion. Proposed solutions in TR23.700-60 support different media unit characteristics, RTP/SRTP header extension options, and NAL unit payload types as described in IETF RFCs 3550, 3711, 6184, 6190, 6437, 8285, draft-ietf-avtcore-rtp-vvc, draft-ietf-avtext-framemarking, etc.. To flexibly and simply accommodate these options we propose:
· The RTP/SRTP draft/RFC header used between the AS and UPF is left to implementation. In the normative stage, an informative annex illustrating parameter mapping from various RTP/SRTP AS headers to GTP-U header parameters should be provided.
· AF requests may provide a flow description, QoS parameters and optionally an indication of the type of RTP header (e.g. Type=1 is RFC 6184 RTP Payload Format) used with the media.
· The UPF may be configured with rules (as guided by the informative annex) to map RTP/SRTP AS packets to PDU Set information marked by the UPF in the GTP-U header. 
· The N3 GTP-U header extension should contain a minimal set of required parameters and a wide set of optional parameters identifying PDU sets and PDU set attributes. For a given RTP/RTSP header, a subset of the optional parameters may be populated by the UPF.
· NG-AP provided QoS parameters that are applicable only to certain media / RTP/SRTP encoding should be optional. RAN behavior with the QoS parameters and parameters provided in the GTP-U header extension is up to the RAN WGs.

2 – For Q2 - How to deliver PDU Set importance information to RAN, the two leading options, which received an equal number of votes (13) are Option 1: use different QoS Flows with different priority level, and Option 2.2, use PDU Set importance in the GTP-U header. We note that these options are not mutually exclusive; both can be supported as determined by DL PDRs, expanded to include PDU Set matching criteria provide to the UPF.
· One or more PDU Sets can match a PDR for a QoS Flow, in which case the UPF maps the PDU Set(s) to the indicated QoS Flow. The PDR needs to be expanded to include RTP header criteria to be used by the UPF to detect PDU Sets.
· For each PDU Set mapped to a QoS Flow, an importance indication is included in the GTP-U header.

Applications / media type should determine how these options are configured in the 5GS. Criteria for example may include application sensitivity to out-of-order PDU Sets, the need for the full suite of QoS differentiation provided by different QoS flows, and the scope of PDRs defined to detect PDU Sets for mapping to QoS flows. An implementation may support one or both methods.
To provide differentiated QoS for PDU Sets mapped to the same QoS Flow, PDU Set QoS parameters such as PSDB and PSER should be specified via NG-AP per-importance level within a QoS flow, otherwise “importance” marking in the GTP-U header has no effect on QoS in the RAN.
3 – For Q3 - Support to PDU Set dependency-based scheduling, a slight majority (13) companies supported Option 3 - reflect dependency via “importance” while 8 companies supported Option 1 - identify accurate dependency relationship between PDU Sets for scheduling. A compromise option (not yet considered) is to identify dependent vs independent PDU Sets via a flag separate from “importance” while not indicating specific dependency relationships, similar to the IETF RTP extension headers in draft-ietf-avtext-framemarking. Separate “importance” and “dependency” marking allows RAN handling based dependency to be different from RAN handling due to PDU set importance. For example, different slices of a frame (I-Frame or P-Frame) may be identified by the UPF as belonging to different PDU sets and labeled with an “importance” corresponding, for example to the portion of the field of view rendered. Separately all PDU Sets (slices) from a P-Frame may be labeled as “dependent” while all PDU Sets (slices) from I-Frames are labeled as “independent”. RAN handling can prioritize PDU sets according to “importance” (view) and also, based on a “dependence” flag, drop dependent frames when the preceding independent frame is dropped.
4 – For Q5, supporting PDU Set Discard Time, there was no clear majority view (9 support vs 12 against). Several objections noted the absence in the current QoS model of a similar “discard time” for PDUs that are not part of a PDU Set. A simple alternative to supporting PDU Set Discard Time” is to support instead a “PDU Validity Time” that can also be used for URLLC services. When the PDU Validity Time is exceeded, the PDU can be dropped by the RAN to avoid long queuing delays. This helps especially with delay critical GBRs when burst volume varies for a given application and the RAN is not able to deliver a PDU within the required PDB. When PDU Sets are identified for XR, the same PDU Validity Time can be set for each PDU in a PDU Set, achieving the goal of the “discard time”.
Proposal
It is proposed to add the following solution to TR 23.700-60.
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8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc113274029]8.x	Conclusions for KI #4: PDU Set integrated packet handling and KI #5: Differentiated PDU Set Handling
-	PDU Set QoS treatment is determined using dynamic or non-dynamic PCC. Policy is enforced at the RAN based on NG-AP signalling between the RAN and SMF. 
-  PDU Set treatment is provided for downlink PDUs.
-	PDU Set QoS requirements provisioning by AF is supported for dynamic PCC.
-  To identify DL PDU Set information, the UPF will use header information defined in existing and draft IETF RTP/SRTP RFCs. 
· The RTP/SRTP draft/RFC header used between the AS and UPF is left to implementation. In the normative stage, an informative annex illustrating parameter mapping from various RTP/SRTP AS headers to GTP-U header parameters should be provided.

· AF requests may provide a flow description, QoS parameters and optionally an indication of the type of RTP header (e.g. Type=1 is RFC 6184 RTP Payload Format) used with the media.

· The UPF may be configured with rules (as guided by the informative annex) to map RTP/SRTP AS packets to PDU Set information marked by the UPF in the GTP-U header. 

· To provide PDU Set importance information to the RAN:
-	One or more PDU Sets can match a PDR for a QoS Flow. PDRs are to include RTP header criteria to be used by the UPF to detect PDU Sets.
-	For each PDU Set mapped to a QoS Flow, an importance indication is included in the GTP-U header.
-  The following PDU Set information is included in the GTP-U header extension by the UPF and sent to the RAN. Inclusion of optional parameters is implementation specific and may depend, for example on the provided AS to UPF packet marking (e.g. RTP header extension option). The details of RAN behaviour upon reception of these parameters are up to RAN WGs.
-	PDU Set Sequence number (SN)
-	PDU SN within a PDU Set
-	Start/End PDU of the PDU Set (optional)
-	Number of PDUs within a PDU Set and/or PDU Set size in bytes (optional)
-	Burst End Flag (optional)
-  PDU Set importance (optional)
-  PDU Set dependency flag (optional)
-  The following new QoS parameters are supported. The SMF provides the parameters to the RAN and they may be derived from the parameters provided by the AF to the PCF via NEF. Unless otherwise noted, PDU Set QoS parameters are specified via NG-AP per-importance level within a QoS Flow
-  PDU Set handling activation indication (per QoS Flow)
-	PDU Set Delay Budget (PSDB)
-	PDU Set Error Rate (PSER) 
Note 1: PSDB and PSER definitions will be determined in the normative stage.
-	PDU Set Priority
-	Whether all PDUs are needed for the usage of PDU Set by application layer
-  PDU Validity Time - when the Validity Time has expired, the PDU may be discarded (optional)
-	Burst Periodicity Assistance Information (optional)
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