

Page 1

[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #121bis-e	R2-2302513
Online, April 17 – 26, 2023	

Agenda item:	7.5.2
Source:	Qualcomm Incorporated
Title:	Discussion on XR awareness
[bookmark: _Hlk506366071]WID/SID:	NR_XR_enh-Core
Document for:	Discussion and Decision
Introduction
In this paper, we discuss what should be included in traffic assistance information from UE to network. 
Discussions
SA2 have agreed that CN provides End of Data Burst Indication in the header of the last PDU in a Data Burst to RAN, via GTP-U header. This indication can be used by RAN for the purpose of power saving, e.g. terminate UE’s DRX active time once a data burst ends.
We think such an end of burst indication is also very useful for uplink, especially for XR applications with uplink-centric traffic. Network typically does not know when a data burst on uplink ends, because size of data bursts in XR traffic varies between frames and is not predictable. However, in many use cases (or by implementations), UE is able to get indication from XR application when a data burst ends. If UE is able to provide this indication to network, then network can use that information to determine whether to terminate UE’s DRX active time early. If so, it  gives UE more time to sleep before the next data burst. This indication is more of a traffic assistance information than a command. For example, network may choose to terminate DRX active time early only after it has received both DL and UL end of burst indication.
Observation 1. 	End of burst indication by UE can help network determine whether to terminate DRX active time early and thus saves UE more power. 
Proposal 1.	Introduce uplink end of burst indication by UE. 
It is anticipated that network may configure one or more CGs to support XR traffic, as transmission over CG can effectively reduce the latency of UL access for UE. That makes the stringent delay requirements of some XR QoS flows (e.g. pose updates) more manageable.
When configuring a CG for UE, one of the key parameters that the network needs to know is the traffic periodicity, such as the frame rate. While it has been agreed by SA2 that the CN provides both UL and DL traffic periodicity of a QoS flow to the RAN during session establishment, we believe that it would still be useful for UE to provide this information directly to RAN. It is not intended to replace the signaling by CN, but rather to complement it. For example, in case there is a change in UL traffic periodicity, signaling from UE directly to RAN has much lower latency than having it propagate through AF, PCF, SMF, and then to the RAN.. It is up to RAN to decide how to use information on traffic periodicity from both CN and UE (e.g. always apply the latest one). 
Proposal 2.	UE can include UL traffic periodicity of a logical channel in its assistance information to RAN. This information is a complement, not a replacement, to the traffic periodicity provided by CN to RAN. 
When configuring a CG for a UE, the network may face difficulty in determining the appropriate start offset, as typically network is not aware of the nominal arrival time of a UL traffic flow or the start time of a UL data burst in advance. However, this information is crucial, as any mismatch between the start time of traffic and the start offset of its associated CG could result in additional access latency, which would reduce the benefits of using a CG. We therefore think it is useful for UE to indicate its preferred start offset for a CG in UE assistance information to RAN.
Proposal 3. 	UE can include its preferred start offset for a CG in its assistance information to RAN.
When there are jitters in UL traffic (e.g. due to tethering), we think it is useful for network to be aware of its presence and statistics, because that information can help network configure CGs more efficiently. For example, if there is no UL jitter and PDUs in a data burst arrive closely together, then network may configure occasions in a multi-PUSCH CG with short spacing between them. However, if there is jitter in UL traffic but CG occasions are closer to each other than how fast PDUs may arrive, some of the CG occasions may not be used and thus wasted. And for the UE, such a mismatch also causes extra access delay. This point is illustrated through an example in Figure 1 below.


Figure 1. Impact of jitter on multi-PUSCH CG
To assist the network in its configuration of multi-PUSCH CGs, we think some basic jitter statistics such as estimated average and/or range for traffic associated with a logical channel will be sufficient.
Proposal 4. 	UE can include average and/or range of jitter in UL traffic associated with a logical channel in its assistance information to RAN.
The RRC message, UE Assistance Information, has been used by UE to signal its preferred configuration parameters and other information to RAN. Considering that the assistance information discussed above is primarily used in RRC configurations, we believe that using the same RRC message would be an effective way for UE to communicate this information to the RAN..
Proposal 5. 	The assistance information in Proposal 2~4 can be signaled via the RRC message UE Assistance Information.
Conclusion
Based on the discussions, we’d like to suggest RAN2 discuss and agree the following the proposals:
Observation 1. 	End of burst indication by UE can help network determine whether to terminate DRX active time early and thus saves UE more power. 
Proposal 1.	Introduce uplink end of burst indication by UE. 
Proposal 2.	UE can include UL traffic periodicity of a logical channel in its assistance information to RAN. This information is a complement, not a replacement, to the traffic periodicity provided by CN to RAN. 
Proposal 3. 	UE can include its preferred start offset for a CG in its assistance information to RAN.
Proposal 4. 	UE can include average and/or range of jitter in UL traffic associated with a logical channel in its assistance information to RAN.
Proposal 5. 	The assistance information in Proposal 2~4 can be signaled via the RRC message UE Assistance Information.
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