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1   Introduction

In this paper, we first justify the need of UE feedback enhancements for XR. Then possible PDU Set based parameters, PDU Set related information, and solutions are discussed. 
2   UE feedback enhancements for XR 
2.1   Need of UE feedback enhancements for XR
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Figure 1: An example of UL XR traffic for a UE
Figure 1 is an example of UL XR traffic for a UE. Pose/control traffic is periodic (4ms) with fixed size, video traffic may be 60/90/120 fps with variable frame size, and audio traffic is periodic (20ms). In this example, pose/control traffic may be classified to a QoS flow with low latency, low data rate and high reliability, so Configured Grant is very suitable to accommodate it. Audio traffic may be classified to a QoS flow with low latency, low data rate and medium reliability, so Configured Grant is also suitable to support it. The bottleneck of UL capacity is the video traffic with burst characteristic and stringent latency. In this example, the I-frame stream and P-frame stream may be classified into different QoS flows due to different reliabilities, and the QoS flows may be mapped into different or the same high-priority logical channels. In TR 38.838 [1], a UE is declared as a satisfied UE if all the considered streams meet their own PER and PDB requirements, i.e., more than a certain percentage of packets are successfully transmitted within a given air interface PDB. That means in order to increase the number of the satisfied UE, we need to care about the video frame success rate, instead of the IP packet success rate only. For the UL transmission, if a UE can provide more information for the urgent data (i.e., data with importance and remaining delay budget running out) to the gNB, the gNB is able to have more appropriate UL resource assignment to its served UE(s).

Observation 1: If a gNB can have more information about the UL resource request for XR (e.g., delay information, the importance level of the PDU set, or the urgent data size), it is able to allocate UL resource to its serving UEs more appropriately.
2.2   PDU set characteristics for UE feedback
RAN2 #119-e had the following agreements, 

· 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).
PDU Set based parameters include PDU Set delay budget, and PDU Set error rate, etc., and PDU Set related information include PDU Set size, PDU Set priority, PDU Set dependency, etc. It is reasonable that the more PDU Set information given to the gNB, the more appropriate UL resource allocation made by the gNB. We suggest that for providing TR-like description of all solutions at this stage, the PDU Set characteristics on the table can be all included. 
Proposal 1: RAN2 to allow UE to provide certain information relating to PDU sets for uplink XR traffic, such as delay information, the importance level of the PDU set, or the urgent data size, etc. For providing TR-like description of all solutions at this stage, the PDU Set characteristics on the table can be all included.
2.3   Solutions for UE feedback
Currently, the Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity. However, BSR can not indicate that whether there is important and urgent XR data needed to be transmitted. Although there is an assumption that logical channels with similar priority may be grouped into one logical channel group (LCG), the gNB still does not have accurate time and size information about the urgent XR data. For example, if the gNB acquires more information (e.g., the delay information) from the enhanced BSR, but could not allocate UL resource for this request before the specific point of time under the consideration of the UL traffic load, it may not be necessary for the gNB to give the resource to the UE after the specific point of time because the urgent data may become invalid. 
Many companies had proposed solutions to enhance the UE feedback procedure. In [2], Nokia proposed to study the possibility for the BSR to also convey time-information of buffered data. ZTE [3] proposed that RRC level assistance information could be used for providing long-term assistance information from UE to RAN, and UE Assistance Information (UAI) framework is reused. Time critical UE assistance information should be provided using MAC level assistance information (i.e., MAC CEs). In addition, the UL feedback enhancement is not limited to dynamic grant or configured grant. Ericsson [4] proposed to create dynamic tables for improving BSR granularity for dynamic grant, and CATT [5] proposed a new BSR trigger for the configured grant scheduling. Based on the above discussion, for the time critical UE assistance information, new MAC CEs (including extension of BSR) should be initially considered. 
Proposal 2: For the time critical UE assistance information, new MAC CEs (including extension of BSR) should be initially considered. 
3   Conclusions

Based on the discussion, we have the following observation: 
Observation 1: If a gNB can have more information about the UL resource request for XR (e.g., delay information, the importance level of the PDU set, or the urgent data size), it is able to allocate UL resource to its serving UEs more appropriately.
Our proposals are as follows. 

Proposal 1: RAN2 to allow UE to provide certain information relating to PDU sets for uplink XR traffic, such as delay information, the importance level of the PDU set, or the urgent data size, etc. For providing TR-like description of all solutions at this stage, the PDU Set characteristics on the table can be all included. 

Proposal 2: For the time critical UE assistance information, new MAC CEs (including extension of BSR) should be initially considered. 
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