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Introduction
For the study on ‘XR Enhancement for NR’, the SID [1] describes the objective of SI regarding XR-specific capacity improvement as below:

	Objectives on XR-specific capacity improvements (RAN1, RAN2):
· Study mechanisms that provide more efficient resource allocation and scheduling for XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc…). Focus is on the following mechanisms:
· SPS and CG enhancements;
· Dynamic scheduling/grant enhancements.



In this document, we have the discussion on CG enhancement for capacity improvement based on characteristics of XR traffic.  
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As a result of RAN1 study on XR in R17, the DL and UL traffic models for VR, CG, and AR applications are provided in TR 38.838 [2]. In case of XR traffic, a single stream or multiple streams can be assumed depending on each use case and each stream can be modelled as periodic data with variable size/number of packets, delay budget, and jitter. Meanwhile, SA2 is also progressing the study on XR and define some terms to capture that characteristic of XR traffic in TR 23.700-60 [3] as below:
	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 [27]). 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.
Multi-modal Data: Multi-modal Data is defined to describe the input data from different kinds of devices/sensors or the output data to different kinds of destinations (e.g. one or more UEs) required for the same task or application. Multi-modal Data consists of more than one Single-modal Data, and there is strong dependency among each Single-modal Data. Single-modal Data can be seen as one type of data.
NOTE 1:	This definition was taken from TR 22.847 [6].
Data Burst: A set of data multiple PDUs generated and sent by the application in a short period of time.
NOTE 3:	A Data Burst It can be composed by one or multiple PDU Sets.



At the last RAN2#119-e meeting, some companies proposed the CG enhancement with multiple Tx occasions considering the ‘Data Burst’ in XR traffic. For example, when some of XR video flow generate a set of video frames (e.g., Group-Of-Pictures encoded by MPEG) within a short period of time (i.e., data burst), a single Tx occasion of the legacy CG configurations may not be enough to deliver the data burst. From our understanding, there can be a scenario where one Tx occasion is not enough for the data burst, but this problem can be overcome by using multiple CG configurations. With the current RRC spec., the network can configure multiple CG configurations for a certain UE and the maximum number of CG configurations per MAC entity is 32. This multiple configurations were introduced in R16 IIoT WI by considering a scenario that multiple URLLC streams are served by a UE. The situation of XR is very similar to that of IIoT. Hence it seems that using this R16 feature is quite enough to handle the data burst scenario. (i.e., gNB can just configure multiple CG configurations with the same periodicity to deliver the data bursts.) Thus, we do not see any strong motivation of CG enhancement using multiple Tx occasions for the data burst in XR.
Meanwhile, the ‘Multi-modal Data’ for XR can be another motivation of CG enhancement. When there is the time-sync requirement on Multi-modal data, the multiple types of packets generated at the same time should be delivered within a certain time window. If some of the packets are delivered too late, the out-synced packet will be discarded at the XR application server, which means the waste of radio resource. To meet the sync-requirement, the CG enhancement with multiple Tx occasions may be considered again but the multiple CG configurations are still enough as in the data burst case above. Moreover, since each single modal data can have different characteristics (e.g., periodicity, size, jitter, …), the use of multiple CG configurations seem better to meet the different requirements of each modal data. 
Observation 1: The Burst/Multi-modal Data for XR can be handled by the existing CG mechanism. (i.e., by using multiple CG configurations.)
Based on the above observation, we would like to propose the following.
Proposal 1: RAN2 is kindly asked to confirm that the current CG configurations can be reused for UL XR traffic.
When we assume that the multiple CG configurations are used for UL XR traffic, the following issue is how the gNB can make the proper CG configurations considering the characteristics of UL XR traffic. In the legacy system, the gNB can determine the proper CG configurations based on some assistant information from the CN. For example, in case of VoLTE service, the QoS requirement (e.g., delay, reliability, …) and the traffic characteristics (e.g., packet size, periodicity, …) of UL traffic is static with the service scenario and thus the CN can provide those information for the gNB. However, in case of XR service, the situation is different since there can be various types of UL traffic (e.g., multi-modal traffic) for XR service and the QoS requirement/characteristics of the UL XR traffic can vary over time. For example, a single XR user can use multiple XR devices (e.g., smart phone, watch, glass, sensors, …) together for the same XR service and the setting of each device (e.g., sampling rate, video quality, on/off, …) can be changed manually/automatically by the user/XR application. When we consider this kind of scenario, it seems impossible for the CN to provide the assistance information on UL traffic for the gNB as before and we can see the need of some assistant information from the UE to help the gNB figure out the proper CG configurations for UL XR traffic. UE Assistance Information has been used to indicate UE’s information which is not clearly known to gNB, so an enhancement of this message seems needed.
Observation 2: The characteristics of UL XR traffic can change dynamically at the UE side and thus some assistance information from the UE seem necessary to help the gNB make the proper CG configuration for UL XR traffic.
Based on the above observation, we would like to propose the following.
[bookmark: _GoBack]Proposal 2: RAN2 is kindly asked to discuss potential enhancement of UAI to provide some assistance information on UL XR traffic for proper CG configurations by the gNB.
Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: The Burst/Multi-modal Data for XR can be handled by the existing CG mechanism. (i.e., by using multiple CG configurations.)
Proposal 1: RAN2 is kindly asked to confirm that the current CG configurations can be reused for UL XR traffic.
Observation 2: The characteristics of UL XR traffic can be changed at the UE side and thus some assistant data from the UE seem necessary to help the gNB make the proper CG configuration for UL XR traffic.
Proposal 2: RAN2 is kindly asked to discuss potential enhancement on UAI to provide some assistant information on UL XR traffic for CG configurations at the gNB.
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