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1 Introduction
For XR-awareness, what we have agreed in last RAN2#119e are as follows:

	RAN2 assumes that PDU Set based parameters and PDU Set related information may be used for better support of XR services. RAN2 can consider both UL and DL directions.

RAN2 will study PDU Set based parameters and PDU Set related information handling in Network and UE

RAN2 to adopt the current SA2 definition of PDU Set as an application media unit as working assumption, subjected to further guidance from SA2 and SA4.

XR awareness discussion in RAN2 should consider PDU set characteristics and how to use the information available on those (for UL and/or DL). Can also consider how to handle data bursts.

RAN2 can study e.g. periodicity, arrival time, jitter and frame-size variations for XR awareness to enable power savings and capacity enhancements. Can study also how often such parameters change (i.e. how dynamic they are).

RAN2 can consider how PDU sets can be mapped to DRBs (FFS if SA2 discussion on PDU set mapping to QoS (sub-)flows impacts this)


Also some specific XR-awareness information for power saving is further discussed in post [261] email discussion. In this paper, we will continue analyse the related XR-awareness info. 
2 Discussion
2.1 XR-awareness related to PDU sets and data bursts

The QoS related info for PDU set or data burst is directly associated with XR service experience. More specifically, the QoS related info can include packet delay budget (PDB), packet error rate (PER) and priority. Their functions are similar with the legacy QoS mechanism. 
Both for DL and UL, if NG-RAN can aware of XR related PDB, the scheduling strategy can be optimized to transfer XR packet timely and elegantly. And if XR packet cannot be transmitted within PDB, NG-RAN or UE can take actions like discarding the packet, of course also with the consideration of PER and other factors like priority. In this way, the unnecessary transmission can be avoided and also the saved radio resources can be leveraged to scheduling other packets. Thus PDB is not only for better user experience but also beneficial for power saving.

As for PER, it is also the basic requirement if NW wants to provide a satisfied XR service. From our view, with the knowledge of PER, the maximum number of PDUs that can be discarded is known. Both for DL and UL, NW/UE doesn’t need to guarantee that every XR packet is successfully delivered.
The priority info depends on application implementation indeed. In some implementation, all the packets in PDU set or data burst have the same priority or none priority, i.e., priority is configured per PDU set or per data burst. And in other implementation, some packets in the PDU set or data burst may have higher priority than other packets. The priority info can be used for scheduling as well. For DL/UL, RAN/UE could decide which kinds of packets should be sent firstly in case not all packets can be delivered within PDB limitation and/or which kinds of packets can be dropped in case radio resources are limited according to priority information.
However, it depends on SA2 progress on XR QoS flow framework to determine how the QoS info of PDB, PER and priority is configured. If PDU sets or data bursts that have the same QoS requirement are mapped into the same flow, the QoS info of the flow should be unchanged which means the QoS info is configured statically. Or if PDU sets or data bursts that have different QoS requirement can be mapped into the same flow, the different QoS info should be indicated to RAN dynamically.
Proposal 1: QoS related info including PDB, PER and priority for XR related PDU set or data burst are useful to RAN in scheduling and whether it is signaled statically or dynamically depends on SA2 progress.
The XR service may have several types of flows, e.g., video/audio stream and haptic data or sensor data etc. In order to provide a more immersive experience, the PDU sets among multiple QoS flows should be delivered to UE at similar time. For those flows, we can call them multi-modality flows refer to TR 23.700-60 in SA2. 

Above case is for single UE, in fact, if multiple UEs are using the same XR service (e.g., playing XR game face-to-face) the multiple QoS flows for different UEs should also be regarded as multi-modality flows.

The key issue that needs to be solved is the synchronization of delivery time of the PDU sets among multiple QoS flows. In our view, in this case if the association of multi-modality flows (like the relationship of QoS flow ID) can be provided, RAN can schedule to transmit the packets of multi-modality flows at similar time. In this way, a better XR experience may be provided to UE.  
Observation 1: In order to provide immersive XR experience, the relationship among multi-modality flows can be considered.

Proposal 2: The relationship among multi-modality flows is useful to RAN in flow synchronization and can be signaled semi-statically.
Post [261] email discussion after last meeting had discussed a lot about XR-awareness info for power saving. In fact, those involved awareness info is not limited to power saving but also take effect on capacity improvement and user experience. 

Periodicity and jitter statistics are useful to RAN in configuring DRX/scheduling and can be semi-statically signalled to RAN. 

Boundary indication (including start and/or end marker of a PDU set or a data burst) is useful to RAN, e.g. in timely termination of DRX active time or measurement adjustment for completely receiving PDU set or data burst. It can be dynamically signalled to RAN.
Information for identifying a PDU Set (e.g. sequence number of PDU set) is useful to RAN in scheduling/discarding and can be dynamically signalled to RAN.
Explicit indications and/or assistance information for RAN to decide whether to deliver or discard a media unit is useful to RAN, e.g. to avoid unnecessary re-/transmissions and thus save UE power and improve cell capacity. The explicit indication can be signalled dynamically. The assistance information can be signalled semi-statically.
For traffic flows not based on PDU sets, their periodicity, start offset and range of jitters are useful information to RAN, e.g. in DRX configuration.
The most concerned point in discussion is whether all above XR-awareness info is related to PDU set or data burst. Actually we can hardly make the consensus agreement without SA2 agreement. From our view, RAN2 should wait for SA2 progress to determine whether XR-awareness info is related to PDU, PDU set or data burst or in other way like hybrid mode.
Proposal 3: RAN2 waits for SA2 progress to determine whether XR-awareness info is related to PDU, PDU set or data burst or in other way like hybrid mode.
3 Conclusion

In this contribution we discussed and analyzed the XR-awareness information and the mapping of PDU sets to DRBs, and made the following observations and proposals:
Proposal 1: QoS related info including PDB, PER and priority for XR related PDU set or data burst are useful to RAN in scheduling and whether it is signaled statically or dynamically depends on SA2 progress.
Observation 1: In order to provide immersive XR experience, the relationship among multi-modality flows can be considered.

Proposal 2: The relationship among multi-modality flows is useful to RAN in flow synchronization and can be signaled semi-statically.
Proposal 3: RAN2 waits for SA2 progress to determine whether XR-awareness info is related to PDU, PDU set or data burst or in other way like hybrid mode.
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