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In this contribution, we summarize the PDU set based information which could be available in NG-RAN based on SA2 progress, then share our view on how to use them. 

Discussion
PDU set Information available at NG-RAN
Based on TS23.700-60, RAN is supposed to perform PDU Set based QoS handling based on received PDU Set QoS Parameters via control plane, and PDU Set Information received via user plane. 

Firstly, If PDU Set based QoS handling is used, PCF determines the following PDU Set QoS Parameters based on information provided by AF and/or local configuration. The PDU Set QoS parameters are sent to SMF as part of PCC rule, then SMF sends them to RAN via control plane signaling:

-	PDU Set Error Rate: The PDU Set Error Rate (PSER) defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PSER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PSER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access). For every 5QI the value of the PSER is the same in UL and DL. If any PDU within the PDU Set is not successfully transmitted, the PDU Set is treated as error.
-	PDU Set Delay Budget: The PSDB defines an upper bound for the delay that a PDU Set may experience for the transfer between the UE and the N6 termination point at the UPF, i.e. time between reception of the first PDU and the successful delivery of the last arrived PDU of a PDU Set. PSDB applies to the DL PDU Set received by the UPF over the N6 interface, and to the UL PDU Set sent by the UE. For a certain 5QI the value of the PSDB is the same in UL and DL.
-	PDU Set Integrated Indication: Whether all PDUs are needed for the usage of PDU Set by application layer.
Secondly, the following PDU Set related information are identified by UPF and sent with in-band signaling via GTP-U header to support PDU Set based handling, this is only DL traffic:

-	PDU Set Sequence Number.
-	End PDU of the PDU Set.
-	PDU SN within a PDU Set.
-	PDU Set Size in bytes.( this is pending SA WG4 progress on SA WG4 5G_RTP WI. It is up to an application to decide whether to send PDU Set Size in bytes or not)
-	PDU Set Importance: This parameter is used to identify the importance of a PDU Set within a QoS flow. RAN may use it for PDU Set level packet discarding in presence of congestion.
- End of Data Burst indication(optional) in the header of the last PDU of the Data Burst
For uplink traffic, RAN2 has agreed that UE identifies PDU Sets / Bursts, we assume this includes all above parameter apart it is unclear about PDU set importance.
RAN2 confirm that UE identifies PDU Sets importance in addition to PDU sets/bursts. 

Finally, the following information could be provided to the NG-RAN at PDU Session Establishment/Modification via an NGAP Message:
-	Periodicity for UL and DL traffic of the QoS Flow. In addition to integer periodicity values, non-integer values associated to, e.g. 15 FPS, 30 FPS, 45FPS, 60 FPS, 72 FPS, 90FPS, 120FPS, shall be supported. Such information shall be exchanged by re-using/extending the TSCAI/TSCAC definitions in clause 5.27.2.1 of TS 23.501 (see below for information).
-	Traffic jitter information (e.g. jitter range) associated with each periodicity. The SMF requests the UPF to derive jitter (i.e. N6 jitter) for a given periodicity. 5GC derives jitter information accordingly and forwards it to the RAN along with periodicity.

Table 5.27.2-1: TSC Assistance Information (TSCAI)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	Burst Arrival Time (optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], refers to the time period an application can survive without any data burst.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	Indicates the acceptable earliest and latest arrival time of the first packet of the data burst at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Capability for BAT adaptation (optional) (NOTE 1)
	Indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset (see clause 5.27.2.5).

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter will only be provided together with Burst Arrival Time.



As shown in above table, TSCAI could provide not only periodicity but also the burst arrival time (similar to offset) of a Qos flow, for both DL and UL direction. However, in our understanding, TSCAI/TSCAC could only provide uplink offset only if the traffic generation timing are determinable. This may not be the case for XR traffic. XR traffic could starts at any time, it seems not feasible for UPF or other CN entities to know in advance the uplink traffic timing. 
Additionally, it is not crystally clear whether Jitter information (jitter range) can be provided by CN. UPF is to derive jitter for a given periodicity for DL traffic. Correspondingly, UE should be aware the Jitter information for UL traffic. 
Without jitter, periodicity and offset information of uplink traffic, it would be difficult to enhance the scheduling to match the timing best to achieve maximum capacity.
UE identify the jigger(e.g., jitter range if any), offset and periodicity information for UL XR traffic, FFS whether and how to report to gNB

Usage of PDU set information
Hereafter we share our opinion on how to use these PDU set relevant information, and any specification impact:
	PDU set information 
	Direction 
	Information provider
	Potential usage and specification impact

	PDU Set Error Rate
	DL
	SMF
	Usage: Radio link protocol configurations (e.g. RLC and HARQ relevant parameters) 
Spec impact: No 

	
	UL
	SMF
	

	PDU Set Delay Budget
	DL
	SMF
	Usage: Radio link protocol configurations (e.g. discard timer, re-ordering timer)
Spec impact: No

	
	UL
	SMF
	

	PDU Set Integrated Indication
	DL
	SMF
	Usage: PDU discard
Spec impact: May has spec impact to achieve per PDU set discarding, it will be discussed in PDU discard AI


	
	UL
	SMF
	

	PDU Set Sequence Number.
End PDU of the PDU Set.
PDU SN within a PDU Set.
	DL
	UPF
	Usage: Identify PDU sets for PDU set handling
Spec impact: No direct specification change, assuming in-band marking of PDU sets/bursts are not needed over the air

	
	UL
	UE
	

	End of Data Burst indication 
	DL
	UPF
	Usage: End the DRX active time
Spec impact: Potentially no spec impact, current DRX command could be used


	
	UL
	UE
	Usage: end of a data burst will lead to 0 BSR report.
Spec impact: potentially no 

	[bookmark: _Hlk126829572]PDU Set Importance
	DL
	UPF
	Usage: There are different proposals. Depends on discussion:
1. mapped to different LCHs 
2. mapped to the same LCH, but
a. importance is used for prioritization of a PDU set, 
b. importance is used for less important PDU set dropping in presence of congestion
Spec impact: maybe, depends on discussion on PDU discard, PDU prioritization and LCH mapping AIs  

	
	UL
	UE
	

	Periodicity 
	DL
	TSCAI/TSCAC
	Usage: Pre-scheduling, DRX configuration, PDCCH adaptation.
Spec impact: will be discussed in power saving and capacity enhancement AIs 

	
	UL
	UE
	

	Traffic jitter information (e.g. jitter range)
	DL
	UPF derive
	

	
	UL
	UE
	



Based on above analysis, for most of the information available in RAN, either it will have no specification impact or it has been well covered by existing Agenda Item e.g., DRX enhancement, capacity enhancement, PDU discard. The only parameter not being discussed well is PDU Set Importance.

Summary
[bookmark: OLE_LINK3]In this contribution, we summarized all the PDU set relevant QoS parameters available at RAN particularly from CN. For uplink XR traffic, we propose as following that UE needs identify some parameters including PDU set importance and timing information of the PDU burst 

1. RAN2 confirm that UE identifies PDU Sets importance in addition to PDU sets/bursts. 
1. UE identify the jigger(e.g., jitter range if any), offset and periodicity information for UL XR traffic, FFS whether and how to report to gNB

Further more we summarized what these information could be used for and whether there is specification impact in section 2.2, and copy it here after:
	PDU set information 
	Direction 
	Information provider
	Potential usage and specification impact

	PDU Set Error Rate
	DL
	SMF
	Usage: Radio link protocol configurations (e.g. RLC and HARQ relevant parameters) 
Spec impact: No 

	
	UL
	SMF
	

	PDU Set Delay Budget
	DL
	SMF
	Usage: Radio link protocol configurations (e.g. discard timer, re-ordering timer)
Spec impact: No

	
	UL
	SMF
	

	PDU Set Integrated Indication
	DL
	SMF
	Usage: PDU discard
Spec impact: May has spec impact to achieve per PDU set discarding, it will be discussed in PDU discard AI


	
	UL
	SMF
	

	PDU Set Sequence Number.
End PDU of the PDU Set.
PDU SN within a PDU Set.
	DL
	UPF
	Usage: Identify PDU sets for PDU set handling
Spec impact: No direct specification change, assuming in-band marking of PDU sets/bursts are not needed over the air

	
	UL
	UE
	

	End of Data Burst indication 
	DL
	UPF
	Usage: End the DRX active time
Spec impact: Potentially no spec impact, current DRX command could be used


	
	UL
	UE
	Usage: end of a data burst will lead to 0 BSR report.
Spec impact: potentially no 

	PDU Set Importance
	DL
	UPF
	Usage: There are different proposals. Depends on discussion:
1. mapped to different LCHs 
2. mapped to the same LCH, but
a. importance is used for prioritization of a PDU set, 
b. importance is used for less important PDU set dropping in presence of congestion
Spec impact: maybe, depends on discussion on PDU discard, PDU prioritization and LCH mapping AIs  

	
	UL
	UE
	

	Periodicity 
	DL
	TSCAI/TSCAC
	Usage: Pre-scheduling, DRX configuration, PDCCH adaptation.
Spec impact: will be discussed in power saving and capacity enhancement AIs 

	
	UL
	UE
	

	Traffic jitter information (e.g. jitter range)
	DL
	UPF derive
	

	
	UL
	UE
	



