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RAN2#121 completed the XR awareness study and RAN#99 meeting approved to update Rel-18 XR WID with adding following XR awareness objectives [1]:

	Specify the enhancements for XR Awareness:

-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
-	Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
-	Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
-	Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);



This contribution provides our considerations on XR awareness, especially on XR traffic assistance information from UE to network and use of PDU set information in RAN for DL and UL.
Discussion
[bookmark: specType1][bookmark: _Hlk117617034]XR traffic assistance information from UE to network

TR 38.835 [2] Clause 5.1 summarized that 3 categories, i.e., semi-static information per QoS flow, dynamic information for DL and End of Data Burst indication in the header of the last PDU of the Data Burst (optional) may be provided by the CN to RAN (shown below). 

	The following information may be provided by the CN to RAN (see TR 23.700-60 [9]):
-	Semi-static information per QoS flow:
-	Periodicity for UL and DL traffic of the QoS Flow provided via TSCAI/TSCAC;
-	DL Traffic jitter information (e.g. jitter range) associated with each periodicity of the QoS flow provided via TSCAI/TSCAC.
- 	PDU Set QoS parameters of the QoS flow (i.e. applicable to all PDU sets of the QoS flow) provided by the SMF via NGAP:
-	PDU Set Error Rate (PSER): defines an upper bound for a rate of non-congestion related PDU Set losses between RAN and the UE (see TR 23.700-60 [9]).
NOTE: 	In this release, a PDU set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully, and if the PSER is available, the usage of PSER supersedes the usage of PER.
-	PDU Set Delay Budget (PSDB): time between reception of the first PDU (at the UPF in DL, at the UE in UL) and the successful delivery of the last arrived PDU of a PDU Set (at the UE in DL, at the UPF in UL). PSDB is an optional parameter and when provided, the PSDB supersedes the PDB (see TR 23.700-60 [9]). 
-	PDU Set Integrated Handling Indication (PSIHI): indicates whether all PDUs of the PDU Set are needed for the usage of PDU Set by application layer.
-	PDU Set Information and Identification (dynamic information for DL provided by user plane in GTP-U header):
-	PDU Set Sequence Number;
-	PDU Set Size in bytes (FFS);
-	PDU SN within a PDU Set;
-	Indication of End PDU of the PDU Set;
-	PDU Set Importance (PSI): identifies the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow. RAN may use it for PDU Set level packet discarding in presence of congestion;
-	End of Data Burst indication in the header of the last PDU of the Data Burst (optional).




 To support the tethering use case for XR, RAN2#121 meeting analyzed that signalling of some UL traffic arrival information from UE to network may be needed. Considering there are transmission delay for providing such information from UE the network, among 3 categories summarized in TR38.835 and copied above, we observe that dynamic information for UL is not needed to provide to network.

RAN2 to confirm that dynamic information for UL traffic (PDU Set Information and Identification) is not needed to provide to network.
 Then we turn to analyze semi-static information per QoS flow. Since for a certain 5QI, PDU Set QoS parameters of the QoS flow are applied for both DL and UL, moreover periodicity for UL and DL traffic of the QoS Flow has been provided via TSCAI/TSCAC, we observed that only UL traffic jitter information is missed compared to DL.

Only UL traffic jitter information is missed compared to DL from semi-static information perspective. 

 As analysed in [3], without UL traffic jitter information (e.g., jitter range), it would be difficult to adjust CG configuration and enhance the scheduling to match the timing best to achieve maximum capacity. We believe that it would be beneficial to provide UL traffic jitter information (e.g., jitter range) from UE to network.
RAN2 to confirm that it would be beneficial to provide UL traffic jitter information (e.g., jitter range) from UE to network.
 Then the next issue is how to provide such UL traffic jitter information to network. Basically, we have two options:
· Option 1: UE directly provides the UL traffic jitter information to RAN 
· Option 2: UE firstly provides the UL traffic jitter information to CN, then CN sends it to RAN.
 
We notice that for DL, DL traffic jitter information (e.g. jitter range) is associated with each periodicity of the QoS flow. So, we would like to clarify whether UL traffic jitter information (e.g. jitter range) is also associated with each periodicity of the QoS flow. 

To clarify whether UL traffic jitter information (e.g. jitter range) is also associated with each periodicity of the QoS flow.
 If the answer is Yes, considering that periodicity for UL traffic of the QoS Flow is provided via TSCAI/TSCAC from CN to RAN, we think it is reasonable to also provide the UL traffic jitter information associated with each periodicity of the QoS flow from CN to RAN (i.e., Option 2). 

Provide UL traffic jitter information associated with each periodicity of the QoS flow via TSCAI/TSCAC from CN to RAN (i.e., UE firstly provides the UL traffic jitter information to CN).
 The last category is the end of data burst indication. Such an indication can be used by RAN to terminate UE’s DRX active time once a data burst ends. We see some gains to have such an indication for UL data burst if UE is able to get such an indication from XR application.

Use of PDU set information in RAN for DL and UL

　Hereafter we share our considerations on how to use PDU set information and specification impact as shown in the below table:
	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 set discard
Spec impact: May have 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 (if UL information is not needed to be provided to the network)

	[bookmark: _Hlk126829572]PDU Set Importance
	DL
	UPF
	Usage: PDU set-based discard
Spec impact: May have spec impact to achieve per PDU set discarding, it will be discussed in PDU discard AI  

	
	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
	TSCAI/TSCAC
	

	Traffic jitter information (e.g. jitter range)
	DL
	TSCAI/TSCAC
	

	
	UL
	UE
	



Based on above analysis, for all PDU set information, either it has no specification impact, or it has been well covered by existing agenda items, e.g., DRX enhancement, capacity enhancement, PDU discard. 

For all PDU set information, either it has no specification impact, or it has been well covered by existing agenda items, e.g., DRX enhancement, capacity enhancement, PDU discard.
Summary
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Observation 1 Only UL traffic jitter information is missed compared to DL from semi-static information perspective. 

Observation 2 For all PDU set information, either it has no specification impact, or it has been well covered by existing agenda items, e.g., DRX enhancement, capacity enhancement, PDU discard.

Proposal 1 RAN2 to confirm that dynamic information for UL traffic (PDU Set Information and Identification) is not needed to provide to network.

Proposal 2 RAN2 to confirm that it would be beneficial to provide UL traffic jitter information (e.g., jitter range) from UE to network.

Proposal 3 To clarify whether UL traffic jitter information (e.g. jitter range) is also associated with each periodicity of the QoS flow. 

Proposal 4 Provide UL traffic jitter information associated with each periodicity of the QoS flow via TSCAI/TSCAC from CN to RAN (i.e., UE firstly provides the UL traffic jitter information to CN).
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