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1. General
Continue discuss same topic as discussed in last meeting (in C1-240077), this discussion paper is to discuss how to implement SA2 requirements regarding UL PDU Set handlings (called “this feature” in this paper) in UE side.

2. UE Side Issues and Views
2.1	Views on the naming of "Protocol Description"
Per S2-2401413:
..the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext Response (…, N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s) and associated UL Protocol Description(s) (if available), ….
The SA2 latest text is “UL Protocol Description”, besides, since the new IE is only for PDU Set related handling, prefer to use names like “Upink PDU Set Protocol Description” to better reflect the real intention of the new IE.
2.2	Views on providing UL PDU Set Protocol Description in PDU ESTABLISHMENT ACCEPT
Before the PDU is established, the UE does not have:
-	UE side IP address
-	UE side XR application port number
Therefore it is hard to imagine how practically the NW can figure out the 
-	QoS rule configuration; and
-	its related Upink PDU Set Protocol Description configuration.
It is suggested to have a discussion during the meeting, taking real deployment in mind, to avoid over-design in Rel-18 SPEC.
2.3	Concerns on the UE side UL PDU Set real handling
To UE, there are new HEAVY burdens regarding UL PDU Set, mainly from the processing aspect (also including some memory aspect, though minor), including:
-	identification of PDUs of PDU Sets; and 
-	the processing after identification.
The identification of PDUs of PDU Sets is a big issue for UE, since NEW requirements on parsing/checking contents of EVERY packet is a huge burden. For UEs designed targeting full support of the Rel-18 UL PDU Set, new hardware/software co-design will need to be taken into acccount (e.g., cache, memory access, accelerator or hardware co-processor) during chip design phase. However for other UEs they can only use existing capability to deal with the new burdens (i.e., brute forcely done by CPU and hige level programming languages).

Two intuitive solutions are proposed below for discussion:
2.3.1	Solution 1: RRC indicate pduSetIdentification, then NW send PD 
<Step 1> UE evaluates (up to implementation) whether it has enough processing power to take the burdens of UL PDU Set on a QoS flow of a PDU session.
<Step 2> if the UE determines it has enough processing power in <Step 1>, the UE indicates “pduSetIdentification to true” of the QoS flow to the NW.
<Step 3> the NW knows (some proprietary implementation between RAN and Core) the UE supports pduSetIdentification, then triggers PDU MODIFICATION procedure to provide the UL PDU Set Protocol Description of the QoS flow to the UE. (To avoid sending a IE to a UE that is <1>not recognized by the UE or <2>recognized by the UE but not able to be supported by the UE considering UE processing power)

2.3.2	Solution 2: NAS indicates its processing capability to the NW, then NW send PD to the UE considering UE’s capability.
	Extra Headers Needs to be checked
	Number of Bytes

	RTP_header
	8

	RTP_HE_1_byte format
	13

	RTP_HE_2_byte format
	14

	NAL unit type octet (H.264)
	1

	HEVC NAL Unit Header
	2


[bookmark: OLE_LINK2]Table 2.3.2.1
The UE extra burden level is different when number of bytes need to be checked is different. For example, parsing information within additional 8 Bytes (just parsing RTP header) is less burden than parsing information across 24 Bytes (RTP header + RTP_HE_2_byte format + HEVC NAL Unit Header). A UE may be able to parse RTP headers without any problem but may not be able to parse “RTP header + RTP_HE_2_byte format + HEVC NAL Unit Header”. So the UE needs to indicate support status of each configuration below:
1]	RTP [185] or SRTP [186];
2]	RTP or SRTP with RTP Header Extensions, including:
-	RTP Header Extensions for PDU Set Marking as defined in TS 26.522 [179];
-	Other RTP Header Extensions as defined RFC 8285 [189];
3]	RTP or SRTP without RTP Header Extensions, but together with RTP Payload Format (e.g. H.264 [187] or H.265 [188]);
4]	RTP or SRTP with RTP Header Extensions for PDU Set Marking as defined in TS 26.522 [179], and together with RTP Payload Format (e.g. H.264 [187] or H.265 [188]);
-	RTP or SRTP with other RTP Header Extensions following RFC 8285 [189], and together with RTP Payload Format (e.g. H.264 [187] or H.265 [188]).
2.3.2.1	NAS capability design proposal
The UE indicated capability can be, e.g.,:
-	Support of 1]	RTP [185] or SRTP [186]:
-	full data rate
-	non-full data rate
-	not supported 
-	Support of 2]	RTP or SRTP with RTP Header Extensions for PDU Set Marking as defined in TS 26.522 [179]:
-	full data rate
-	non-full data rate
-	not supported 
-	Support of 3]	RTP or SRTP without RTP Header Extensions, but together with RTP Payload Format (e.g. H.264 [187] or H.265 [188]):
-	full data rate
-	non-full data rate
-	not supported 
-	Support of 4]RTP or SRTP with RTP Header Extensions for PDU Set Marking as defined in TS 26.522 [179], and together with RTP Payload Format (e.g. H.264 [187] or H.265 [188]):
-	full data rate
-	non-full data rate
-	not supported
In current situation, cases above can be represented by 1 Byte UENW capability.
2.3.2.2	NW behavior proposal
The NW upon receiving the UE’s capability, shall not send (Upink PDU Set) Protocol Description IE containing the information that is beyond UE’s capability (not supported by the UE), e.g.,:
-	If for UE only indicated (full data rate or non-full data rate) support of 1]RTP [185] or SRTP [186], and indicated “not supported” for all other cases, the NW in (Upink PDU Set) Protocol description information element in DL 5GSM message e.g.,:
-	shall not set RTP header extension information presence indicator (HEIPI) to RTP header extension information included;
-	shall not set RTP payload information list presence indicator (PILPI) to RTP payload information list included;
-	shall not include RTP header extension type;
-	shall not include RTP header extension id;
-	shall not include RTP payload information list; or
-	If for UE only indicated (full data rate or non-full data rate) support of 1]RTP [185] or SRTP [186] and 2]RTP or SRTP with RTP Header Extensions for PDU Set Marking as defined in TS 26.522 [179], and indicated “not supported” for all other cases, the NW in (Upink PDU Set) Protocol description information element in DL 5GSM message e.g.,:
-	shall not set RTP payload information list presence indicator (PILPI) to RTP payload information list included;
-	shall not include RTP payload information list;
2.3.2.3	UE behavior proposal
The UE upon receiving (Upink PDU Set) Protocol Description IE from the network:
-	if the UE indicated “full data rate” support, the UE shall identify all PDUs of PDU Sets; or
-	if the UE indicated “non-full data rate” support, the UE may identify all or only partial PDUs of PDU Sets;
3. Other references
Clip of C1-240430
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Figure 9.11.4.xx.1: Protocol description information element
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Figure 9.11.4.xx.2: Protocol description
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Figure 9.11.4.xx.3: RTP payload information list
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Figure 9.11.4.xx.4: RTP payload information

Table 9.11.4.xx.1: Protocol description information element
	QoS Rule Identifier (QRI) (octet 6)

	The QoS Rule Identifier (QRI) field contains the QoS rule identifier as specified in subclause 9.11.4.13. Each protocol description entry is associated with the QoS rule identified by the QRI field.

	

	Transport Protocol (octet 7, bits 1 to 4)
The Transport Protocol field indicates the transport protocol used by the media flow, e.g., RTP or SRTP as specified in 3GPP TS 26.522 [x1].

	Bits

	4
	3
	2
	1
	

	0
	0
	0
	1
	RTP

	0
	0
	1
	0
	SRTP

	All other values are spare.

	

	RTP header extension information presence indicator (HEIPI) (bit 5 of octet 7)

	The HEIPI field indicates whether the RTP header extension information (RTP header extension type field and RTP header extension id field) are included in the IE or not.

	Bit

	5
	
	

	0
	
	RTP header extension information not included

	1
	
	RTP header extension information included

	

	RTP payload information list presence indicator (PILPI) (bit 6 of octet 7)

	The PILPI field indicates whether the RTP payload information list is included in the IE or not.

	Bit

	6

	0
	
	RTP payload information list not included

	1
	
	RTP payload information list included

	

	RTP header extension type (octet 8)

	The RTP header extension type field contains the RTP header extension type, i.e the RTP Header Extension for PDU Set Marking as specified in clause 4.4.2 of 3GPP TS 26.522 [x1].

	[bookmark: _Hlk154142886]Bits

	8
	7
	6
	5
	4
	3
	2
	1

	0
	0
	0
	0
	0
	0
	0
	1
	RTP Header Extension for PDU Set Marking

	All other values are spare.

	

	RTP header extension id (octet 9)

	The RTP header extension id field contains the RTP header extension id as defined in clause 4.4 of 3GPP TS 26.522 [x1].

	

	RTP payload information list (octets 10 to u) (see NOTE)

	The RTP payload information list contains the RTP payload information for the RTP stream, which can be used to derive the PDU Set information.

	

	RTP payload format (octet 12)

	

	Bits

	8
	7
	6
	5
	4
	3
	2
	1

	0
	0
	0
	0
	0
	0
	0
	1
	RTP payload format for H.264/AVC codec as specified in clause A.2.2 of 3GPP TS 26.522 [x1]

	0
	0
	0
	0
	0
	0
	1
	0
	RTP payload format for H.265/HEVC codec as specified in clause A.2.2 of 3GPP TS 26.522 [x1]

	All other values are spare and not used.

	

	RTP payload type (octet 14)

	The RTP payload type field indicates the RTP or SRTP payload type, it contains the binary representation of an integer between 1(inclusive) and 127(inclusive). The other values are spare. If spare value is used, the UE shall ignore the value.

	

	NOTE:	In this release of the specification, the RTP payload information list contains only one RTP payload information entry.



