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[bookmark: _Toc462478989]Abstract: 	This contribution provides an evaluation for Solution #52 (“Consolidated Solution for PDU Set based QoS Framework”) and complementary evaluation for Solutions 50, 51, 54, 55, 57. A joint conclusion is proposed.
1 Introduction
Solution #52 was introduced to merge the currently agreed solutions in the TR for:
· [bookmark: _Hlk94039492]KI#4: PDU Set integrated packet handling
· KI#5: Differentiated PDU Set Handling
This contribution provides an evaluation of Solution #52 (and complementary evaluation of solutions #50, 51, 54, 55, 57). A joint conclusion is proposed.
3 Proposal
It is proposed to adopt the following proposal into TS23.700-60.
pCR 23.700-60 v0.3.0
**** FIRST CHANGE (all new text) ****
7.X 	KI#4 & KI#5: Evaluation
7.X.1 	UPF identifies PDU Set
The baseline parameters identified for the intra-PDU Set associated with KI#4, are as follows:
-	PDU Set SN is required to uniquely identify the PDU Set.
-	PDU SN is necessary to identify a PDU inside a PDU Set to assist in identifying missing and out-of-order PDUs. The first PDU in a PDU Set may have a PDU SN of zero.
-	Start/End PDU of a PDU Set may not necessary if PDN SN of zero is used.
-	The number of PDUs can be used to calculate the size of the PDU, when the PDU Set length parameter is not present. Since the number of PDUs parameter is the same for all PDUs, it can be relocated to the less frequent inter-PDU header to improve performance. 
The baseline parameters identified for the inter-PDU Set handling in relation to KI#5 are as follows:
-	PDU Set importance parameter ensures all available resources are used to deliver the PDU Set (i.e., intra-frame/independently decodable). 
-	PDU Set dependency parameter is used to determine whether to discard a PDU Set based on relationships between PDU Sets inside a GOP or according to the spatial and temporal level information. 
NOTE:	Determining the dependency for new codecs is FFS. 
The following extra baseline parameters for inter-PDU Set are missing in solution 52:
-	Stream Identifier to uniquely identify the PDUs corresponding to a stream (from solution 20 and 22)
-	Multi-Modal to identity streams multiplexed over the same QoS flow (from solution 22)
7.X.2 	UPF mechanism to identify the PDU Sets
The parameters identified in section 7.X.1, are derived using the following mechanism:
-	Option 1: The draft-ietf-avtext-framemaeking provides a framework that supports all the common codecs, whether encrypted or unencrypted. (Also described in Solution #56)
-	Option 2: Introducing new RTP headers is allowed under RFC 8285, however the drawback with this approach is that it requires changes to the existing codecs.
-	Option 3: The GTP-U is extended to cover the N6 tunnel to the trusted XR Application Server and functions reliably with encrypted media so long as the PDU Set description is provided in the N6 tunnelling header.
-	Option 4: Deep packet inspection is required to determine the payload type, spatial and temporal information contained in a NALU unique to a codec. The NALU inspection is only possible for unencrypted content.     
-	Option 5: This option was introduced for non-standard mechanism for handling PDU Sets, however:
-	Solution 20: Metadata is included in the N3 PDU is obtained from either AS assistance information (as in option 3) or some propriety deep packet inspection (as in option 4). 
-	Solution 25: Introduces a new QoS profile based on PDU Set, requiring PCC, detection, and filtering rules to be extended with the inclusion of PSDB and PSER information.
7.X.3 	Other mechanisms using PDU Set information
In Solution #50, the QoS handling in the RAN uses the PDU Set size, PDU Set sequence number, and optionally PDU Set maximum size, to decide the relative reliability level of each PDU within a PDU Set. The relative reliability level is FFS.
In Solution #51, the PDU sequence number within a PDU Set is required for the RAN to discover missing packets of a PDU Set. The AF provides a flag, “all PDUs are need for the usage of PDU Set by application layer” to RAN via NEF, PCF and SMF. When this flag is true, a lost packets results in of all remaining packets of a PDU Set to be discarded.
In Solution #54, guidance information about the priority/importance of the packet (header/payload) is provided by AF over the user plane to UPF/RAN/UE. This information allows the UPF/RAN/UE to perform per-packet treatment, allowing labelling in GTP-U/PDCP header and dropping low priority packets when the buffer is full or congested.  
In Solution #55, a per PDU-Set information is sent ahead of the PDUs associated with a PDU Set to reduce overheads. The intra-PDU parameters are the same as those described in section 7.X.1. The per flow information exchanged between the proxy client (UE) and proxy server (UPF) uses the MASQUE protocol.
In Solution #57, the AF and 5GS negotiate the marking mechanism to use for PDU Set information and burst related metadata during PDU Session establishment to prevent interoperability issues. The SMF dynamically retrieves the PCC rules from the PCF and configures the UPF based on the AF’s chosen mechanism for marking the PDU Sets.
7.X.4 	PDU Set related information 
The parameters identified in clause 7.X.1 are used to create a new GTP-U header that is sent to the RAN. In addition. GTP-U header may include the contain DL PDU Set importance determined from:
-	The frame types for I/P/B frames or the frame size. However, because RTP header frame types are dynamically allocated during peer-to-peer negotiation it is not possible to identify the codec format used in a QoS flow. 
-	The spatial and temporal information relating to sub-flows. 
-	Some undefined RTP information.
7.X.5 	New QoS Parameters for PDU Set 
The identified QoS parameters for PDU Sets are:
-	The Baseline parameters for PDU Set Delay Budget and PDU Set Error Rate are required when switching from packet based to group-based packets.
-	A parameter to indicate whether to drop a PDU Set, set on a per PDU Session basis.
-	PDU Set priority parameter is needed for multi-modality QoS flows. 
7.X.6 	Information from AF
The identified parameters from AF are:
-	PDU Set Delay Budget and PDU Set Error Rate are needed.
-	Burst periodicity of the PDU Set can be provided as part of the TSCAI information.
**** NEXT CHANGE (all new text) ****
8.X 	Interim Conclusions for KI#4 and KI#5
8.X.1	General
Solution #52 to proceed into normative work using the identified PDU Set parameters and QoS handling described in the following sections.
8.X.1 	In-band Intra-PDU Set Parameters
	Parameter
	Intra-PDU Description

	PDU Set SN
	Sequence number of a PDU Set for a stream

	PDU SN
	Sequence number of a PDU within a PDU Set

	PDU Start/End
	Indicate the start or end PDU with a PDU Set


Table 8.X.1-1: In-band intra-PDU set parameters
8.X.2	In-band Inter-PDU Set Parameters
	Parameter
	Inter-PDU Description

	Stream ID
	Identify PDUs for a stream

	Multi-Modal ID
	Identify multiplexed sub-flows/streams within the same QoS flow

	Importance
	Indicate PDU Set importance 

	Dependency
	Whether to discard a PDU Set based on the relationships between PDU Sets

	PDU Number
	Indicate the number of PDUs within a PDU Set to derive the size of the PDU Set


Table 8.X.2-1: In-band inter-PDU set parameters
8.X.3	QoS Parameters for each PDU Set
	Parameter
	QoS Description

	PSDB
	PDU Set Delay Budget

	PSER
	PDU Set Error Rate

	PDU Set Drop 
	Indicates whether a PDU Set is allowed to be dropped on a per PDU Session basis

	PDU Set Priority
	Priority within multi-modality flows


Table 8.X.3-1: QoS parameters per PDU Set
8.X.4	TSCAI Parameters
Burst periodicity of the PDU Set is provided in the TSCAI.
8.X.5	PDU Set Handling
The creation of a new GTP-U header by the UPF or AF through N6 extension, includes the in-band intra-PDU Set parameters (see clause 8.X.1) and in-band inter-PDU Set parameters (see clause 8.X.2). The intra-PDU and inter-PDU parameters are derived using deep packet inspection of the RTP NALU headers or according to the draft-ietf-avtext-framemarking. 
The QoS parameters (see clause 8.X.3) are utilised by the PCF when delivering dynamic/non-dynamic PCC rules to SMF, and by SMF when providing QoS profiles to RAN.
**** END OF CHANGES ****
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