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1. Introduction
In RAN2 #121bis meeting, the uplink XR awareness has been extensively discussed and concluded as following: 
	[bookmark: _Toc54284460]3. UE can report jitter information associated to UL XR traffic. How UE derives this jitter is left up to implementation (similarly as it is captured by SA2 for the jitter associated with the periodicity in DL. FFS what exactly is reported to the RAN (aim to have similar information as for DL). FFS on UL traffic data arrival reporting.
FFS on whether EoDB signalling is needed.


In this contribution we will further discuss the remained issues in detail.  
2. Discussion
2.1 The uplink jitter information reporting
In the newest TR of 38.835, some agreements has been captured as following:
	-	Semi-static information per QoS flow:
-	Periodicity for UL and DL traffic of the QoS Flow provided via TSCAI/TSCAC;
-	DL Traffic jitter information (e.g. jitter range) associated with each periodicity of the QoS flow provided via TSCAI/TSCAC.


Basically, as mentioned above, we think the uplink jitter information should be consistent with that of downlink jitter information, i.e., should be also a jitter range with the minimum and maximum value of millisecond.
Then according to the above agreements and SA2 discussions on jitter, jitter information needs to be configured with a periodicity associated with the same QoS flow. This should be applicable for both uplink and downlink jitter information configuration. Therefore, there are three basic methods for reporting jitter as following:
NAS signaling based method: The UE sends uplink jitter information to the 5GC during the service request procedure, and then the 5GC sends the uplink jitter information associated with the periodicity for each QoS flow to the NG-RAN.
RRC signaling based method: After the session for XR service is established, the UE reports uplink jitter information to the NG-RAN via RRC messages (e.g. UAI), and the reported message should include the information of the corresponding QoS flow or RB so that the NG-RAN can associate the jitter with the corresponding periodicity.
MAC CE based method: After the session for XR service is established, the UE reports uplink jitter information to the NG-RAN via MAC CE. Similarly, the reported message should include the information of the corresponding QoS flow or RB so that the NG-RAN can associate the jitter with the corresponding periodicity.
2.2 The uplink data arrival time reporting
As is well known, to support TSN-related service, arrival time is provided to the gNB through TSCAI to allows the gNB to align the occurrence time of SPS and CG resources as closely as possible with the arrival time of TSN data packets to minimize delay. Similarly, XR is also a latency-sensitive service, and the enhanced CG resources are used for the uplink traffic transmission. Therefore, it is necessary to align the occurrence time of enhanced CG resources as closely as possible with the arrival time of uplink packets to reduce the delay of XR traffic data.
To align the the occurrence time of enhanced CG resources with the arrival time of uplink packets, UE should report the data arrival time to NG-RAN, especially the periodical start time for each data burst. Similar as that for jitter information, there are three methods to report the uplink start time to NG-RAN as mentioned in 2.1. 
One another important issue to consider is that uplink start time and/or jitter information may need to be updated after the initial reporting and configuration. The reason is that at the time of XR service session establishment, the reported uplink jitter information and/or uplink start time from the UE are only estimates. The accurate actual jitter information and/or uplink start time can only be obtained after the session has started or after a period of time.
Taking the uplink start time as an example, due to the estimated uplink start time, the configured CG occasions could be misaligned with the uplink XR traffic occurrence and incur additional delay for the uplink XR traffic as illustrated in the Figure 1.


Figure 1
Therefore, the reporting of uplink jitter information and/or uplink start time can be divided into two stages: initial report and updating report. For the initial report, UE could report the uplink jitter information and/or uplink start time based on the NAS signaling based method or RRC signaling based method; for the updating report, UE could report the uplink jitter information and/or uplink start time based on the RRC signaling based method or MAC CE based method.
Regarding the updating uplink XR start time, UE could report a relative value with the reference to the initial value or previous value. For example a Toffset as illustrated in the Figure 1 for the start time.
After receiving the updated uplink jitter information and/or uplink start time, gNB could reconfigure or re-activate the DRX and/or CG configuration so that the DRX operation and/or CG occasions could be aligned with the XR traffic occurrence to decrease the additional delay.
Observation 1: there are following three methods to report uplink jitter information and arrival time form UE to NG-RAN
· NAS signaling based method
· RRC signaling based method
· MAC CE based method
Proposal 1: RAN2 to agree the two stage reporting for the uplink jitter information and/or arrival time: initial report and updating report
Proposal 2: RAN2 to select one method for initial uplink jitter information and/or arrival time report from NAS signaling based method and RRC signaling based method
Proposal 3: RAN2 to select one method for updating uplink jitter information and/or arrival time report from RRC signaling based method and MAC CE based method
2.3 The uplink EoDB indication and the supplementary DG request
The motivation of uplink EoDB indication to gNB is to enable gNB to reuse the potential followed up unused CG resource and to indicate the UE to sleep for DRX operation to reduce power consumption (e.g. by indicating to use the long DRX cycle). 
RAN1 has concluded that multiple PUSCH occasions in one CG period are used for uplink XR service transmission, and for the unused PUSCH occasions due to over configuration or other reason, unused CG indication based on UCI is used to inform the gNB in a timely manner. The UCI for Unused CG indication can completely achieve related motivation of uplink EoDB indication and consequently additional uplink EoDB indication mechanism is unnecessary.
Proposal 4: unused CG indication based on UCI can be regarded as the uplink EoDB indication, no additional uplink EoDB indication mechanism is needed.
3. Conclusion
In this contribution, we further discussed the uplink XR traffic information reporting for XR awareness and provided some observations and our proposals as follows:
[bookmark: _Toc54284462]Observation 1: there are following three methods to report uplink jitter information and arrival time form UE to NG-RAN
· NAS signaling based method
· RRC signaling based method
· MAC CE based method
Proposal 1: RAN2 to agree the two stage reporting for the uplink jitter information and/or arrival time: initial report and updating report
Proposal 2: RAN2 to select one method for initial uplink jitter information and/or arrival time report from NAS signaling based method and RRC signaling based method
Proposal 3: RAN2 to select one method for updating uplink jitter information and/or arrival time report from RRC signaling based method and MAC CE based method
Proposal 4: unused CG indication based on UCI can be regarded as the uplink EoDB indication, no additional uplink EoDB indication mechanism is needed.
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