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Abstract: An update the conclusion for KI#4&5 is proposed. 
1. Discussion
This CR addresses a number of issues in the conclusion of KI 4/5.
1. In clause 8.4.2.1, a “PDU Set Identifier” has been included in PDU Set related information that may be identified by UPF to support PDU Set based handling, where neighbor PDU Sets in sequence will use different PDU Set identifiers. The definition of this parameter is not clear. It could be:
a. A SN that identifies the PDUs associated with a PDU Set instance, and the PDU Set instance order. In this case the PDU ID would be better named a PDU Sequency Number (PDU SN)
b. A non-sequential identifier associated with a PDU Set instance (which would not convey to the RAN the PDU Set order).
c. An identifier of the PDU Set Type (e.g. I-Frame, P-Frame) which could reference PDU Set specific parameters in the QoS profile, but which also would not convey to the RAN the PDU Set order and does not naturally distinguish between neighboring PDU Sets of the same type in a sequence, 
Observation 1 : In the choice between option a and b above, there is no reason to select option b. A PDU Set ID that distinguished neighbor PDU Sets may be sequentially incremented and convey to the RAN the order of the PDU sets.
Observation 2: Option c distinguishes between the media-types represented by the PDU Set, and is hence fundamentally different from options a and b. Option c can be useful information for providing differentiated PDU Set handling when accompanied by QoS Profile parameters that specify PDU Set ID specific handling. This could be done by mapping different PDU Set Types to different QoS flows. This would complement an “importance” indicator provided in a GTP-U header (see issue 2 below).
Proposal 1: Adopt options a and c. Introduce the “PDU Set SN” as a counter that identifies PDU Set instances independent of the type of media carried in the PDU set, provide a definition of “PDU Set Type” aligned with Option c and note that PDU Sets of different Types are mapped to different QoS flows.
2. For PDU Set Importance, there is an Editor’s Note “whether PDU Set importance is used for mapping different QoS Flows, sub-QoS Flows, or included in GTP-U header is FFS”. Mapping PDU Sets to QoS Flows according to importance creates certain issues:
a. applications may receive out-of-order PDUs
b. for GBR resource type, the bit rate required by an application (optionally sent by the AF) needs to somehow be split between GFBR values of the various QoS flows, 
c. a limited number of QoS flows are supported, hence limiting the number of “importance” values that can be supported is limited.
d. it introduces dependencies between QoS flows
e. The SMF needs to map PDU Sets to QoS Flows and determine PDRs to be sent to the UPF (vs the GTP-U header option where rules for detecting PDU Sets could be configured on the UPF).
f. the full scope of QoS Flow based differentiated handling is unneeded for PDU Sets with different importance. A limited set of PDU-set specific parameters (e.g. Priority Level, PSER, PSDB….) is sufficient.
On the other hand, the advantage of mapping PDU Sets to different QoS flows largely comes from resultant mapping to different DRBs in the RAN where differentiated handling is already applied. This can simplify implementation. 
Observation 3: Mapping PDU Sets to different QoS flows introduces several issues that are mitigated if instead PDU Set “importance” is mapped to the GTP-U header. However differentiated handling of PDU Sets mapped to different QoS flows more easily fits with the current 5GS mechanisms for providing QoS differentiation.  
Proposal 2: Resolve the EN by allowing both options:
1. Based on Proposal 1, the UPF may determine the “PDU Set Type” and map different PDU Sets of different Types to different QoS Flows. PDU Set differentiated handling that requires greater differentiation (e.g. different PSDB, PDSER, etc.) may provided via the different QoS flows
2. For PDU Sets mapped to a QoS Flow, UPF may also determine the “PDU Set Importance” and provide an indication in the GTP-U header on N3. The “importance” is used by the RAN to determine PDU handling within a QoS flow according to a limited set of per-importance granularity QoS parameters (e.g. PDU Set Priority).
3. There is an EN that a definition for PSDB is required. There are two main options:
a	PSDB may be the maximum allowed delay from arrival at the UPF of the first PDU of a PDU Set to the arrival at the UE of the last PDU in the PDU Set. This option means any jitter on N6 and introduced by the application is included in the determining whether the PSDB of a PDU Set is met. For example, in the extreme case that jitter on N6 or introduced by the application causes PDUs of a PDU Set to be spread over an interval larger than the PSDB, it would be impossible for the 5GS to meet the PSDB for that PDU Set.
b.	PSDB may the maximum allowed sum over all PDUs in a PDU Set, of the time between the arrival of a PDU at the UPF and the arrival of the same PDU at the UE. This is equivalent to the sum of the packet delays used with PDB as defined in clause 5.7.3.4 of TS 23.501.
Observation 4: For the 5GS to achieve a PSDB as defined in option a, it must compensate for jitter on N6 and introduced by the application, where managing delay and jitter is beyond the control of the 5GS. Achieving performance metrics based on meeting a PSDB requirement (e.g. a PSDB of 30 msec must be met with 99% probability) as may be required by an SLA would be impossible for an operator to guarantee. Furthermore, requiring the 5GS to compensate for delay and jitter on N6 or introduced by the application requires additional 5GS resources, adversely impacting overall capacity and performance.
Proposal 3: The PSDB should be defined as the upper bound of the sum over all PDUs in a PDU Set, of the time between the arrival of a PDU at the UPF and the arrival of the same PDU at the UE

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new texts) * * * *
[bookmark: _Toc117496837]8.4	Conclusions for KI#4 and KI#5
The following aspects are concluded as principles for the normative work to support the following two key issues:
-	Key Issue #4: PDU Set integrated packet handling.
-	Key Issue #5: Differentiated PDU Set Handling.
NOTE:	Further PDU Set handling for Uplink will be studied and led by RAN WGs. SA WG2 can align with RAN's progress and decision for Uplink, if any.
Editor's note:	Whether and how to address the charging offset issue of DL PDU set eligible dropping by the NG-RAN is FFS.
[bookmark: _Toc117496838]8.4.1	Control plane enhancements for supporting PDU Set in downlink
[bookmark: _Toc117496839]8.4.1.1	PDU Set QoS Parameters
PDU Set QoS treatment is determined using dynamic or non-dynamic PCC.
The following PDU Set QoS parameters are defined to support PDU Set handling
-	PDU Set Error Rate: The PSER defines an upper bound for the ratio between the number of PDU Sets not successfully received and the total number of PDU Sets sent towards a recipient measured over a measurement window.
Editor's note:	the criteria for determining whether a PDU Set is successfully delivered or not are FFS 
-	PDU Set Delay Budget (PSDB).
The PSDB is defined as the upper bound of the sum of all PDUs in a PDU Set, of the time between the arrival of a PDU at the UPF and the arrival of the same PDU at the UE

Editor's note:	The definitions of PSER is and PSDB are FFS. For PSDB, it needs further study the impact due to N6 jitter.
-	Whether all PDUs are needed for the usage of PDU Set by application layer (PDU Set Integrated Indication).
Editor's note:	It is FFS "Whether a PDU Set is still valid in case PSDB is exceeded" is needed. It should be discussed together with the definition of PSDB, specially about the boundary of PSDB.
The following per-importance level granularity PDU Set QoS parameters are defined to support differentiated PDU Set handling within a QoS Flow.
· PDU Set Priority
Note: 	During times of congestion, the RAN may use the PDU Set Priority value to determine which packets to preferentially drop in a DRB. Use of Priority value will be determined by RAN WGs. Additional per-importance level granularity parameters may be considered during the normative phase.
If PDU Set based QoS handling is used, PCF determines the above PDU Set QoS Parameters based on information provided by AF (described in 8.4.2) and/or local configuration. The PDU Set QoS parameters are sent to SMF as part of PCC rule, then SMF sends them to RAN.
[bookmark: _Toc117496840]8.4.1.2	AF Information Provisioning
PDU Set related assistance information provisioning by AF is supported for dynamic PCC. AF may provision one or more of the following PDU Set related assistance information to NEF/PCF during AF QoS request procedure:
-	PDU Set QoS parameters listed in clause 8.4.1.1.
-	Burst periodicity.
[bookmark: _Toc117496841]8.4.2	User plane enhancements for supporting PDU Set in downlink
[bookmark: _Toc117496842]8.4.2.1	PDU Set Information
The following PDU Set related information may be identified by UPF to support PDU Set based handling:
-	PDU Set Sequency Number (SN)Identifier.
NOTE 1:	Neighbor PDU Sets in sequence will use different PDU Set SNsidentifiers.
-  PDU Set Identifier – Identifies the PDU Set Type, where different PDU Set Types are mapped to different QoS Flows.
-	Optional, Start PDU and End PDU of the PDU Set.
-	PDU SN within a PDU Set.
-	Optional, PDU Set Size.
NOTE 2:	Either PDU Set Size expressed in bytes or PDU Set Size expressed as number of PDUs, needs further determined.
NOTE 3:	Either one among Start/End PDU of the PDU Set and Number of PDUs within a PDU Set needs to be supported.
-	PDU Set Importance – Identifies the importance of a PDU Set within a QoS flow.
Editor's note:	Which above PDU Set information parameters is optional is FFS.
[bookmark: _Toc117496843]8.4.2.2	PDU Set Information identification on UPF and supported N6 protocols
The detection and marking of the DL PDU Sets sent to the NG-RAN shall be done by the PSA UPF.
PSA UPF may identify the PDU Set based on instruction from SMF and packet header of N6 protocols:
-	by matching RTP/SRTP header and payload (RFC 3550/3711/6184/7798/draft-ietf-avtcore-rtp-vvc/draft-ietf-avtext-framemarking are supported).
Editor's note:	Whether support PDU Set identification information in new RTP is pending to SA WG4 5G_RTP WI.
NOTE:	In above cases, it is assumed that the RTP/SRTP header and/or payload necessary for the identification of PDU Set Information is not encrypted.
-	by UPF implementation, e.g. PDU Set detection based on traffic characteristics. IP header parameters DSCP/TOS, IP port, IPv6 flow label may be used to detect PDU set, however detailed mechanisms in UPF for PDU Set information identification will not be standardized.
Editor's note:	Other N6 protocols, i.e. HTTP/MASQUE, GTP-U, IP/TCP/UDP/QUIC options, carrying PDU Set information are FFS. (Potential SoH).
[bookmark: _Toc117496844]8.4.2.3	Delivering PDU Set Information to RAN
Except for PDU Set Identifier, PDU Set Information (listed in clause 8.4.2.1) are informed by UPF to RAN via GTP-U header of user plane packet. PDU Set Identifier is used for mapping PDU Sets to different QoS flows.
Editor's note:	Whether PDU Set importance is used for mapping different QoS Flows, sub-QoS Flows, or included in GTP-U header is FFS. (Potential SoH).
[bookmark: _Toc117496845]8.4.3	PDU Set based QoS handling
RAN performs PDU Set based QoS handling based on received PDU Set QoS Parameters via control plane, and PDU Set Information received via user plane. The details of RAN behaviours are defined in RAN WGs.
* * * * End of changes * * * *
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