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1. Introduction
In XR WID [1], the following objectives on XR-awareness are included:
	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 contribution, we will discuss XR traffic assistance information from UE to network (e.g. to support the tethering use case), e.g. periodicity, UL traffic arrival information, as well as the use of PDU set information in RAN for DL and UL (e.g. PSI, PSIHI, PSER, PSDB, EDBI) and what (if anything) needs to be specified in RAN2.

2. Discussion
2.1. XR traffic assistance information
In RAN2#121 meeting, it was agreed that:

	· RAN2 thinks UL jitter may be present for XR (e.g. for tethering use cases). It is unclear how network would use UL jitter information (depends on what would be signalled, and would anyway be up to network implementation). 

· RAN2 intends to support tethering use case for XR. This may require signalling of some UL traffic arrival information from UE to network.


UL jitter may result in a mismatch between UL grant and XR traffic arrival times and will cause extra delay to the XR traffic if the data arrives before the CG occasions. Thus, the UL jitter awareness is useful for the CG configuration to match the UL traffic arrival of delay-sensitive service. Currently, gNB is not able to deduce the UL jitter. The reason is that RAN does not know when a PDU arrives at UE based on the current L2 protocols. To facilitate the CG configuration, it is beneficial that UL jitter information can be provided to gNB. 

There may be an argument that the UL jitter can be deduced by gNB via SR/BSR without explicit UE reporting. However, it is a large possibility that SR configuration is also configured by NW to match the XR uplink traffic. As a result, some of the configured SR occasions will be missed due to the impact of the UL jitter. This means that gNB actually cannot deduce the accurate UL jitter. Compared with NW, UE can obtain more accurate UL jitter information, which is more beneficial for CG configuration. Thus, it is proposed that UL jitter information can be provided by UE to gNB. Considering that not all UL traffic has a jitter (i.e., pose/control update), the reporting of UL jitter information (e.g. jitter statistics) can be optional. How to derive the jitter information can be left to UE implementation.
Proposal 1: UL jitter information, e.g. jitter statistics, could be optionally provided from UE to network. How to derive jitter is up to UE implementation.
As discussed in our other contribution [2], UL PDU set importance information is obtained by AS from the upper layer at UE side (e.g., via UE implementation). RAN cannot know the UL PDU set importance information. However, for UL, the importance information of PDU set(s) is useful for the gNB scheduling enhancement, e.g. gNB can map the PDU(s)/PDU set(s) with different importance to different LCH(s). When congestion occurs, the PDU set with higher importance can be prioritized to be scheduled. To realize such enhancement, UL PDU set importance could be dynamically provided by UE to NW.
Proposal 2: UL PDU set importance information could be dynamically provided by UE.
SA2 has concluded that the following information are provided by UPF to RAN via the user plane:
-
PDU Set Sequence Number.
-
End PDU of the PDU Set.
-
PDU SN within a PDU Set.
-
PDU Set Size in bytes.

-
PDU Set Importance.
The same set of information for UL PDU Sets can also be dynamically signaled to RAN. Among the above information, the End of Data Burst indication of uplink traffic is useful for power saving, e.g., UE sleep/inactive period is triggered once the last PDU of a frame has been successfully served. UE can send an indication to inform gNB when the last PDU of a data burst in UL buffer has been sent to gNB. 
Proposal 3: End of Data Burst indication could be reported to gNB for power saving.
2.2. Use of PDU set information in RAN
In RAN2#121 meeting, it was agreed that:

	· Introduce UL PDU Set Importance. How UE derives this will be handled in UE implementation. 


UL PDU set importance is used for PDU set discard, which can be used by UE when the congestion occurs, as discussed in [2].
Similarly, DL PDU set importance is used for PDU set discard for DL. How to use it is up to gNB implementation. According to the latest SA2 conclusion, the DL PDU set importance is provided by UPF to RAN via the user plane. The detailed signaling of providing the DL importance could be captured in RAN3 specification. 
Proposal 4: Provision DL PDU set importance for RAN is helpful for DL PDU set discard. 
Based on SA2 conclusion, periodicity for UL and DL traffic of the QoS Flow is provided to the NG-RAN at PDU Session Establishment/Modification via an NGAP Message. For UL XR service, periodicity for UL traffic of the QoS Flow can be helpful for gNB configuration, e.g., configuring the periodicity of C-DRX and PDCCH monitoring for dynamic UL grant
Proposal 5: Provision UL traffic arrival information, including periodicity for UL traffic of the QoS Flow, for RAN is helpful for gNB configuration.
In addition, we think the following information of uplink traffic is also helpful for network scheduling:
· Start time of the first PDU of a PDU set and PDU set size: this can help gNB scheduling with a UE power efficient way, e.g., gNB can give up following UL scheduling for the remaining data of a certain PDU set when the PSDB of the PDU set has exceeded.
· PDU set identity and association among PDUs within the same PDU set (i.e. PSIHI):  NW can perform the SDU discard based on the PDU set information and the related PSIHI information. 
Proposal 6: Provision the following information of uplink traffic, including start time of the first PDU of a PDU set and PDU set size, PDU set identity and PSIHI, for RAN is helpful for network scheduling.
Besides, provision the following information of uplink traffic, including PSDB and PDB, PDU set identity and association among PDUs within the same PDU set, for RAN is helpful for UL packet discarding. The details are discussed in [2].
The following information of uplink traffic is helpful for capacity enhancement:
· PSER: it is similar as PER. This can be used to define the satisfied rate, which may impact RAN link adaptation, e.g. BLER, impact HARQ retx number, or congestion/access control based on the satisfied rate. 
Proposal 7: Provision the PSER information for RAN is helpful for capacity enhancement, e.g. congestion/access control, or RAN link adaptation.
Proposal 8: Send an LS to RAN3 to inform that the following information is useful for RAN to provision, and could be considered to be captured in RAN3 specification:

· DL PDU set importance, 
· UL traffic arrival information, including periodicity for UL traffic of the QoS Flow, end of Data Burst indication
· Start time of the first PDU of a PDU set and PDU set size, PDU set identity and PSIHI
· PSER.
During the discussion in SI phase, it was concluded that TSCAI should be taken as the baseline. In the specification [3], the TSCAI information is defined for TSC traffic and the information is transmitted from SMF to RAN. The table for the contents of the TSCAI information was copied below for reference. According this table, the SMF can provide the periodicity of bursts, burst arrival time and survive time for TSC service:

	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 interface of the UE (uplink flow direction).

Survival Time (optional)

Survival Time, as defined in TS 22.261 [2], is synonymous with the time period an application can survive without any data burst.




As we all know that the TSCAI was initially defined for the periodic I-IoT traffic. It is used to facilitate the resource allocation for I-IoT traffic using DL SPS / UL CS.
For XR traffic, the bursts are also periodic and the burst arrival time can also help the configured scheduling. However, there are some difference between the XR traffic and the I-IoT traffic. For one instance, the data rate of XR could be very much higher and more various than the I-IoT traffic. In such sense, whether or which of these parameters can be provided for XR traffic by SMF should be confirmed by SA2.
Proposal 9: RAN2 to send an LS to SA2 on whether/which of the UL/DL TSCAI parameters (i.e. periodicity, burst arrival time, survive time) can be provided/applicable for XR traffic.
3. Conclusion

In this contribution, we discuss the XR awareness. Based on the discussion, we have the following proposals:
Proposal 1: UL jitter information, e.g. jitter statistics, could be optionally provided from UE to network. How to derive jitter is up to UE implementation.
Proposal 2: UL PDU set importance information could be dynamically provided by UE.
Proposal 3: End of Data Burst indication could be reported to gNB for power saving.
Proposal 4: Provision DL PDU set importance for RAN is helpful for DL PDU set discard. 
Proposal 5: Provision UL traffic arrival information, including periodicity for UL traffic of the QoS Flow, for RAN is helpful for gNB configuration.
Proposal 6: Provision the following information of uplink traffic, including start time of the first PDU of a PDU set and PDU set size, PDU set identity and PSIHI, for RAN is helpful for network scheduling.

Proposal 7: Provision the PSER information for RAN is helpful for capacity enhancement, e.g. congestion/access control, or RAN link adaptation.
Proposal 8: Send an LS to RAN3 to inform that the following information is useful for RAN to provision, and could be considered to be captured in RAN3 specification:

· DL PDU set importance, 
· UL traffic arrival information, including periodicity for UL traffic of the QoS Flow, end of Data Burst indication
· Start time of the first PDU of a PDU set and PDU set size, PDU set identity and PSIHI
· PSER.
Proposal 9: RAN2 to send an LS to SA2 on whether/which of the UL/DL TSCAI parameters (i.e. periodicity, burst arrival time, survive time) can be provided/applicable for XR traffic.
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