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1. Introduction
The following agreements were taken in RAN2#119-e meeting to enable XR awareness in RAN:
· RAN2 should take SA2/SA4 work into account
· 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).
This document aims to discuss the XR related information that may be useful for RAN.
1. Discussion
SA2 has defined PDU set and data burst as follow in SA2 TR 23.700-60:
· PDU Set: A PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. a frame or video slice for XRM Services, as used in TR 26.926). In some implementations all PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In other implementations, the application layer can still recover parts all or of the information unit, when some PDUs are missing.
· Data Burst: A set of multiple PDUs generated and sent by the application in a short period of time.   NOTE: A Data Burst can be composed by one or multiple PDU Sets
SA2 asked for SA4 input on their latest LS [1] in Q3 on whether App. layer can differentiate and inform UPF of the 1st packet of the PDU set belonging to a Data burst 
Q3: SA2 defined a concept of a ‘Data Burst’ as follows:
Data Burst: A set of multiple PDUs generated and sent by the application in a short period of time.
NOTE: A Data Burst can be composed by one or multiple PDU Sets.
SA2 discussed another candidate solution that requests UPF to identify “Burst size” from the downlink traffic. SA2 would like to ask SA4 whether it’s feasible for application/media layer to obtain such information with the first packet of the PDU Set belonging to a Data Burst and provide the information to UPF together with the first packet of the PDU Set. 
Observation 1. [bookmark: _Toc114954495][bookmark: _Toc115172976][bookmark: _Toc115359052][bookmark: _Toc115388242]SA2 has asked for SA4 input on whether data burst size information can be known first packet of the PDU Set belonging to a Data Burst.
From RAN2#119e TDocs, it seems unclear how PDU set and data burst work and potentially interact with each other in relation to the traffic pattern.  For example whether a data burst would always correspond to a video frame or whether different interpretations may be possible depending on the kind of XR application considering e.g. different PDU set within a data burst may be separated in time domain by “x” msec vs different data burst may be separated in time domain by “y” msec where x < y, x would correspond to the periodicity associated with the PDU set  and y the periodicity associated with the data burst. In addition, is this XR burst periodicity similar to the “periodicity” in TSCAI.
Proposal 1. [bookmark: _Toc114785577][bookmark: _Toc114954499][bookmark: _Toc115172970][bookmark: _Toc115359057][bookmark: _Toc115388245]RAN2 asks for SA2 and SA4 clarification on how PDU set and data burst work and potentially interact with each other in relation to the traffic pattern. 
Proposal 1.1. [bookmark: _Toc114785578][bookmark: _Toc114954500][bookmark: _Toc115172971][bookmark: _Toc115359058][bookmark: _Toc115388246]RAN2 evaluation of which XR related information is helpful for RAN does not consider whether a packet is related to PDU set and/or data burst as SA2/4 related input is required.
XR traffic awareness information could be categorized depending on how frequently it varies or changes:
1) Dynamic information that changes over time as the XR traffic is ongoing. This information may change at per packet and/or per group of packets (i.e PDU set) level.
2) Semi-static information that is applicable for a certain period of time.
3) Static information that is specific to XR traffic from a particular application and may only vary among different XR applications.
For RAN2 side, we suggest focusing on XR related information that may change in semi-static or dynamic manner as this is more likely to require new handling in RAN.
If it is found required during the study, there can be several ways in which XR related information can be made visible to UE for DL and RAN for UL.
1) Provided via data channel using data headers of existing layers (e.g PDCP) or even a new sublayer and sublayer header could be used for PDU to PDU-set mapping.
2) Provided via control channel through a new or existing control PDU.
3) Provided via feedback from the transmitter or receiver side regarding status of current/ongoing traffic in order to have better operation (e.g. scheduling, prioritization, PDU dropping). 
We suggest waiting for further progress in RAN2 and SA2 before discussing how XR related information becomes visible in UE and RAN.
Observation 2. [bookmark: _Toc114785568][bookmark: _Toc114954496][bookmark: _Toc115172977][bookmark: _Toc115359053][bookmark: _Toc115388243]The frequency when the XR traffic awareness information may be available could be: (1) dynamic which changes per PDU or per PDU set level, (2) semi-static which changes after a certain period of time, or (3) static which does not vary for a given application but may vary among different XR applications. Such information can be made visible to the UE for DL and RAN for UL for example, via (1) data channel (e.g using data headers), (2) control channel (e.g control PDU) or (3) in the form of assistance information or feedback for current/ongoing traffic.
Such traffic awareness information could potentially be provided to the gNB from the CN. In addition, the UE could also provide feedback related to UE’s configuration that impacts XR operation e.g. size of allocated UL grants, periodicity/length of C-DRX or traffic activity, SPS/CG related configuration etc., or whether additional robustness (e.g lower MCS, repetition etc) may be required. XR traffic awareness information could also be available at the AS in the UE. For example, the UE could know of such information from application or upper layers. Alternatively, such information could also be estimated by the UE, e.g. based on UE’s knowledge of the XR application, expected traffic and device behavior etc. 
During RAN2#119e meeting, companies provided a large number of candidate XR related information that could be helpful. The table below tried to summarize example scenarios that could benefit of knowing the corresponding XR related information as well as the frequency with which this XR related information is provided.
	XR related information for assistance to RAN
	Examples on how the XR related information is helpful to RAN
	Frequency to provide this XR related information

	1) Periodicity
	XR traffic periodicity may help e.g. when setting UE’s configuration (e.g. for C-DRX cycle including both short/long, SPS/CG) or when determine whether to transition a UE into IDLE/INACTIVE.
	Semi-static

	2) Data activity (e.g. start, end, size)
	Start, end and/or size of the XR traffic may help e.g. when setting UE’s configuration (e.g. for DRX Inactivity timer, SPS/CG) or when determine whether to keep UE in CONNECTED.
	Semi-static

	3) Jitter
	Jitter of the XR traffic may help e.g. to reduce unnecessary monitoring of PDCCH or to change/adjust the ON duration and/or offsets associated with the CDRX 
	Semi-static

	4) Delay
	Delay tolerable by the XR traffic may be helpful when differentiated handling might be desirable e.g. when required, to increase robustness or to discard related packets or to prioritize packets accordingly
	Semi-static

	5) Importance/ priority
	Importance or priority of the XR traffic may help when differentiated handling might be desirable e.g. when required, to increase robustness or to discard related packets
	Semi-static or dynamic (dependent on RAN2 decision on how the importance/priority info. is mapped to a single or multiple DRB(s))

	6) Dependency
	Dependency information of the XR traffic may help when differentiated handling might be desirable e.g. when required, to increase robustness or to discard related packets
	Semi-static or dynamic e.g. depending on SA2 QoS modeling

	7) Sequence number (SN)
	SN of the XR traffic may be helpful when providing in order delivery of XR traffic if UE AS does not provide in-sequence delivery or in the context of identifying dependent PDUs or PDU set to increase robustness or to discard related packets 
	Dynamic

	8) Discard preference
	Discard information of XR traffic may be helpful when having to discard packets under congestion or when related packets are unsuccessfully transmitted or received
	Semi-static if this discard preference means whether the application is tolerant or not to the discard of packets



In conclusion, we understand that all above information could be helpful to RAN. As explained above input from SA2 and SA4 is required to better understand whether it may be provided per PDU set and/or data burst.
Proposal 2. [bookmark: _Toc114785579][bookmark: _Toc114954501][bookmark: _Toc115172972][bookmark: _Toc115359059][bookmark: _Toc115388247]RAN2 inform to SA2 that the following XR related information is helpful to RAN: periodicity, data activity (e.g. start/end/size), jitter, delay, importance/priority, dependency, sequence number, discard preference. FFS whether this information is provided per PDU set and/or data burst (SA2/SA4 input required for this).
Proposal 2.1. [bookmark: _Toc114785580][bookmark: _Toc114954502][bookmark: _Toc115172973][bookmark: _Toc115359060][bookmark: _Toc115388248]Except SN all XR related information can be provided at least in a semi-static manner.
Proposal 2.2. [bookmark: _Toc114785581][bookmark: _Toc114954503][bookmark: _Toc115172974][bookmark: _Toc115359061][bookmark: _Toc115388249]SN is provided in a dynamic manner. FFS whether other XR related information may benefit of dynamic reporting (e.g. importance/priority, dependency). 
In addition, we understand that RAN2 should clarify to SA2 that the XR related information discussed by RAN2 is within the scope of the three SI objectives (i.e. XR awareness, power saving and capacity) even though SA2 study seems to consider this kind of information primarily for power saving.
Proposal 3. [bookmark: _Toc114785582][bookmark: _Toc114954504][bookmark: _Toc115172975][bookmark: _Toc115359062][bookmark: _Toc115388250]RAN2 clarifies to SA2 that XR related information for assistance to RAN is under consideration to help enabling XR awareness in RAN, as well as, to improve UE’s power saving and capacity. 
[bookmark: _Toc110029212][bookmark: _Toc110029600][bookmark: _Toc110199945][bookmark: _Toc110199972][bookmark: _Toc110257665][bookmark: _Toc110257913][bookmark: Proposal_Pattern_Length]
1. [bookmark: _Toc463058201][bookmark: _Toc463058245][bookmark: _Toc463058202][bookmark: _Toc463058246][bookmark: _Toc463058203][bookmark: _Toc463058247][bookmark: _Toc465992504][bookmark: _Toc465993063][bookmark: _Toc465993086][bookmark: _Toc465993148][bookmark: _Toc465993084]Conclusion
The observations captured are the following:
Observation 1.	SA2 has asked for SA4 input on whether data burst size information can be known first packet of the PDU Set belonging to a Data Burst.
Observation 2.	The frequency when the XR traffic awareness information may be available could be: (1) dynamic which changes per PDU or per PDU set level, (2) semi-static which changes after a certain period of time, or (3) static which does not vary for a given application but may vary among different XR applications. Such information can be made visible to the UE for DL and RAN for UL for example, via (1) data channel (e.g using data headers), (2) control channel (e.g control PDU) or (3) in the form of assistance information or feedback for current/ongoing traffic.
The proposals captured are the following:
Proposal 1.	RAN2 asks for SA2 and SA4 clarification on how PDU set and data burst work and potentially interact with each other in relation to the traffic pattern.
Proposal 1.1.	RAN2 evaluation of which XR related information is helpful for RAN does not consider whether a packet is related to PDU set and/or data burst as SA2/4 related input is required.
Proposal 2.	RAN2 inform to SA2 that the following XR related information is helpful to RAN: periodicity, data activity (e.g. start/end/size), jitter, delay, importance/priority, dependency, sequence number, discard preference. FFS whether this information is provided per PDU set and/or data burst (SA2/SA4 input required for this).
Proposal 2.1.	Except SN all XR related information can be provided at least in a semi-static manner.
Proposal 2.2.	SN is provided in a dynamic manner. FFS whether other XR related information may benefit of dynamic reporting (e.g. importance/priority, dependency).
Proposal 3.	RAN2 clarifies to SA2 that XR related information for assistance to RAN is under consideration to help enabling XR awareness in RAN, as well as, to improve UE’s power saving and capacity.
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