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Introduction
At the last RAN2#119bis-e meeting, RAN2 agreed to further discuss potential enhancement to provide some assistant information on UL XR traffic for CG configurations at the gNB as below.
	2: RAN2 can discuss potential enhancement to provide some assistant information on UL XR traffic for CG configurations at the gNB. FFS whether TSCAI can already provide all necessary information.



In this document, we have the discussion on the FFS part (i.e., whether the current TSCAI already provide all necessary information) and figure out which kinds of assistance information are needed to help the CG configuration for XR traffic at the gNB.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
[bookmark: _GoBack]At the last RAN2#119bis-e meeting, RAN2 agreed that the current CG configurations can be reused for UL XR traffic as below.
	1: Current CG configurations can be reused for UL XR traffic. FFS if enhancements are needed (RAN1 is already discussing something). RAN2 can discuss this in the next meeting.



Assuming that the multiple CG configurations are used for UL XR traffic, we need a discussion on how the gNB can make the proper CG configurations considering the characteristics of UL XR traffic. In general, for the proper CG configuration, the gNB should know 1) how much amount of UL resource is needed and 2) when the UL resource should be scheduled for the UL XR traffic. 
For XR traffic, TSC QoS flow with a Delay-critical GBR resource type may be used and the CN can provide the TSCAI (TSC Assistance Information) and QoS characteristics per each QoS flow to NG-RAN node. The definition of TSCAI is given in TS 23.501 as below [1].
Table 5.27.2-1: TSC Assistance Information (TSCAI)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	Burst Arrival Time (optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], refers to the time period an application can survive without any data burst.


As we can see from the above definition, the parameters (i.e., periodicity, burst arrival time) in TSCAI indicate the timing related information on UL XR traffic and the gNB can figure out when the UL resource should be scheduled for that XR traffic based on that information. 
Meanwhile, the content of QoS characteristics is also specified in TS 23.501 as below [1].
1	Resource type (Non-GBR, GBR, Delay-critical GBR);
2	Priority Level;
3	Packet Delay Budget (including Core Network Packet Delay Budget);
4	Packet Error Rate;
5	Averaging window (for GBR and Delay-critical GBR resource type only);
6	Maximum Data Burst Volume (for Delay-critical GBR resource type only).
In case of TSC QoS flow using a Delay-critical GBR, the QoS characteristics can contain MDBV (Maximum Data Burst Volume) which informs gNB of how much UL resource is needed for that XR traffic. 
Observation 1: From TSCAI/QoS characteristics, the gNB can get the below information that can be used for the CG configuration.
· TSCAI: Periodicity, Burst Arrival Time (related to the scheduling timing)
· QoS characteristics: Maximum Data Burst Volume (related to the amount of resources needed)
So the gNB can try to figure out the proper CG configuration for XR traffic based on the assistant information (i.e., QoS characteristics and TSCAI) given by the core network. Specifically, the gNB can determine the parameters like periodicity, timeDomainOffset in ConfiguredGrantConfig based on the information (i.e., periodicity and burst arrival time) in TSCAI with the assumption that the characteristics of UL traffic is static. However, the characteristics of the UL XR traffic can vary over time with various types of traffic (i.e., multi-modal traffic). 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 impractical for the CN to provide the assistance information on UL traffic to the gNB. Also note that the assistance information from the CN actually comes from AF (i.e., XR application server) that cannot be aware of the change at the UE side unless the UE reports the update for UL XR traffic. 
Observation 2: The characteristics of UL XR traffic can change dynamically at the UE side and thus it is not practical for the gNB to rely on only the assistance information from the CN (i.e., QoS characteristics and TSCAI) for the CG configuration. 
Based on the observation above, we can see the need of some assistant information from the UE to help the gNB make the proper CG configurations for UL XR traffic. For the assistance information, the UE can provide the information on characteristics of UL XR traffic (option 1) or report its preference on the CG parameters (option 2). In case of option 1, the UE can just provide the characteristic of UL XR traffic to the gNB and let the gNB determine the CG configuration based on the information. On the other hand, for the option 2, the UE can determine its preference on the specific CG parameters and report the information to gNB. It is up to the gNB whether to adopt the UE’s preference or not in CG configuration. 
For the specific assistance information, some candidate parameters can be considered per each option as below.
· Option1 - Characteristics of UL XR traffic (given per DRB)
: (packet/burst) Periodicity, arrival time, size …
· Option 2 - Preferred CG parameters (given per DRB or LCH)
: (in ConfiguredGrantConfig) periodicity, timeDomainOffset, mcsAndTBS … 
Based on the discussion above, we can consider the enhancement of the UE assistance information to the gNB for proper CG configuration for UL XR traffic and would like to propose the following.
Proposal 1: RAN2 is kindly asked to discuss potential enhancement of UAI to provide some assistance information for proper CG configurations considering the two options below.
· Option1 - Characteristics of UL XR traffic (given per DRB)
: (packet/burst) Periodicity, arrival time, size …
· Option 2 - Preferred CG parameters (given per DRB or LCH)
: periodicity, timeDomainOffset, mcsAndTBS … 
Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: From TSCAI/QoS characteristics, the gNB can get the below information that can be used for the CG configuration.
· TSCAI: Periodicity, Burst Arrival Time (related to the scheduling timing)
· QoS characteristics: Maximum Data Burst Volume (related to the amount of resources needed)
Observation 2: The characteristics of UL XR traffic can change dynamically at the UE side and thus it is not practical for the gNB to rely on only the assistance information from the CN (i.e., QoS characteristics and TSCAI) for the CG configuration. 
Proposal 1: RAN2 is kindly asked to discuss potential enhancement of UAI to provide some assistance information for proper CG configurations considering the two options below.
· Option1 - Characteristics of UL XR traffic (given per DRB)
: (packet/burst) Periodicity, arrival time, size …
· Option 2 - Preferred CG parameters (given per DRB or LCH)
: periodicity, timeDomainOffset, mcsAndTBS … 
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