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1 Introduction
In RAN#99, the Rel-18 XR WI objectives have been revised as follow [1]: 
Specify the enhancements related to power saving:
-	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).
Specify the enhancements related to capacity:
-	Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE (RAN1, RAN2);
-	Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);
-	Delay reporting of buffered data in uplink (RAN2);
-	Discard operation of PDU Sets for DL and UL (RAN2, RAN3);
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);

In this Tdoc, we share our views on the XR traffic UE assistance information.









2 XR Traffic UE Assistance Information

In RAN2#123bis, the following agreements have been made regarding the definition of the burst arrival time (BAT) and the choice of the BAT’s time reference:

Agreements on XR awareness
1. The definition of the BAT in the field description of the burstArrivalTime should be updated as follows: “indicates the average value of the arrival time of the first packet of the Data Burst”.  
2. A choice structure comprising ReferenceTime IE and reference SFN/slot is designed for BAT reporting


In RAN2#123, it was agreed that the UE reports UL data burst periodicity in uplink using UAI.
Also, in addition to the periodicity and to assist the network to allocate the right amount of UL resources, the UE can also signal information about the sizes of data bursts and pose/control packets. Since data bursts of UL AR traffic have variable sizes, the UE can report statistics about packet sizes to assist the network in scheduling and in resource allocation, for example in configuring the number of PUSCH CG occasions in the multi-PUSCH CG configuration. 
Regarding the size of the pose/control information packets, it is a fixed size and can be reported only once at the start of the traffic. 
Proposal 1: The UE to signal statistics about size of Data Burst per QoS flow. 
To optimize C-DRX configuration and CG configuration, the UE can also assist the network with information about the jitter. The jitter can be defined as statistics of the positive or the negative deviation compared to the ideal Data Burst arrival time according to the traffic periodicity. 
Proposal 2: The jitter is defined as the statistics of the positive and the negative deviation of Data Burst arrival time compared to the ideal Data Burst arrival time. 
The UE could be configured with a sliding window to measure the jitter by measuring the arrival time statistics such as average arrival time and variance. This allows the network to adjust C-DRX configuration parameters and the CG configuration parameters. The UE can also report the maximum and the minimum jitter in a specific window. 
Proposal 3: The UE to report jitter statistics based on a configured sliding window.
Proposal 4: The UE to report the average, the maximum and the minimum jitter determined in a specified/configured window (e.g., multiple XR periodicities or CG periodicities). 
There is no need to report UL arrival time or jitter for pose/control information. 
Proposal 5: Jitter is not measured or reported for pose/control information.
Regarding the reporting range and reporting granularity for the jitter, the gNB can configure the UE with two parameters  and , where  is the reporting granularity and  is the number of jitter steps. The jitter range is . If the gNB configures the UE with  = and , then the jitter range is  and the reporting granularity is 1ms. 
 can be equal to 1, 2, 3, or 4, and  = 0.25 ms, 0.5 ms, 1 ms or 2 ms. 
Proposal 6: For the reporting range and reporting granularity of the jitter, the gNB can configure the UE with two parameters  and , where  is the reporting granularity and  is the number of jitter steps. The jitter range is .
According to the results of different games on different platforms captured in SA4 TR 26.926 V18.0.0 (see Appendix-A below) the jitter can go up to +/-32 ms. Hence, the maximum range of the UL jitter information should be [-32, +32] ms. The gNB should have the flexibility to configure the UE to report up to this maximum range of jitter. 
Proposal 7: The maximum jitter range that could be configured for reporting is [-32, +32] ms.
The jitter range can be associated with the traffic periodicity and different jitter ranges can be automatically selected for different periodicities.  
Proposal 8: The jitter range can be associated with the traffic periodicity.
During the email discussion “[POST123bis][023][XR] 38.331 Running CR”, the following note has been discussed 
NOTE: The UE should only initiate transmission of the UEAssistanceInformation message to provide UL traffic information once the UE gathers sufficient information, i.e., it is not required to do so immediately after being configured to provide UL traffic information.
We think the UE should report any assistance information as soon as possible to allow the network to monitor the traffic behaviour and adjust and optimize the UE configuration accordingly. However, the prohibit timer agreed to be used can create an obstacle for the UE to report the assistance information in a timely manner at the start of the connection. We propose to define and configure the UE with a settling time for the prohibit timer to start to be used by the UE. The settling time allows the UE to report as much assistance information as possible at the start of the connection or at the start of the XR traffic without the constraint of the prohibit timer. After the settling time is finished, the UE should start complying to the use of the prohibit timer. 
Proposal 9: The UE assistance prohibit timer is effective after a certain settling time to allow the UE to report as much assistance information as possible at the start of the connection or at the start of the traffic.




3		Conclusions
In conclusion, we have the following proposals: 
Proposal 1: The UE to signal statistics about size of Data Burst per QoS flow. 
Proposal 2: The jitter is defined as the statistics of the positive and the negative deviation of Data Burst arrival time compared to the ideal Data Burst arrival time. 
Proposal 3: The UE to report jitter statistics based on a configured sliding window.
Proposal 4: The UE to report the average, the maximum and the minimum jitter determined in a specified/configured window (e.g., multiple XR periodicities or CG periodicities). 
Proposal 5: Jitter is not measured or reported for pose/control information.
Proposal 6: For the reporting range and reporting granularity of the jitter, the gNB can configure the UE with two parameters  and , where  is the reporting granularity and  is the number of jitter steps. The jitter range is .
Proposal 7: The maximum jitter range that could be configured for reporting is [-32, +32] ms.
Proposal 8: The jitter range can be associated with the traffic periodicity.
Proposal 9: The UE assistance prohibit timer is effective after a certain settling time to allow the UE to report as much assistance information as possible at the start of the connection or at the start of the traffic.
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5		Appendix-A
Jitter statistics of cloud gaming platforms in TR 26.926 V18.0.0
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Statistics for different games and platforms: Inter arrival times (IAT), jitter, burst IAT
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Recommended parameters for cloud-gaming traffic
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