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1 Introduction
In RAN #94e, a continuing SI on XR enhancements for NR in Rel-18 was approved with the following objectives [1] and some related possible enhancement schemes were proposed and evaluated in TR 38.838 [2]: 

	The study is to be based on Release 17 TR 38.838, on corresponding Release 17 work from SA4 (as per SP-210043) and on Release 18 work from SA2 (as per SP-211166). 
Objectives on XR-awareness in RAN (RAN2):

· Study and identify the XR traffic (both UL and DL) characteristics, QoS metrics, and application layer attributes beneficial for the gNB to be aware of.

· Study how the above information aids XR-specific traffic handling.

Objectives on XR-specific Power Saving (RAN1, RAN2):

· Study XR specific power saving techniques to accommodate XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc...). Focus is on the following techniques:

· C-DRX enhancement.

· PDCCH monitoring enhancement.

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.


And the following is captured in the latest RAN2#119-bis meeting [3]:
	· 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.
· 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 contribution, we provide some general views on XR-specific capacity improvements in RAN. 
2 Discussion
The purpose of XR-specific capacity improvements is to study the performance of NR systems for XR application. For XR and Cloud Gaming traffic with high throughput, low latency and high reliability requirements, it is important to consider the capacity of these services over the 5G networks with increasing number of users simultaneously. According to what captured in TR 38.838[2], RAN1 has agreed a parameterized statistical traffic model for the evaluation of XR and CG. For a given XR or CG application, there can be multiple data streams with different traffic characteristics and QoS requirements in DL/UL. For a generic single stream DL traffic model, the XR DL traffic is modelled as a sequence of video frames arriving at gNB according to the considered video frame rates and random jitter, and the size of each frame is also random according to a certain distribution.
Due to the quasi-periodic characteristic, SPS might be a candidate to serve XR DL traffic to reduce the DCI overhead compared with dynamic scheduling. However, SPS configuration cannot dynamically adapt to channel condition and varying frame size, which will have a negative impact on capacity if the channel condition deteriorates or a large frame arrives. Also, as jitter in DL exists, the gNB cannot allocate radio resource for the UE whenever XR frame actually arrives by using SPS while UEs can be scheduled for DL transmission on every DL slot when using dynamic scheduling. In addition, as the bottleneck of XR capacity lies in the data channel rather than the control channel, the benefit of using SPS for XR transmission is not clear. Therefore, for DL XR traffic, enhancements for dynamic scheduling can be prioritized.
Proposal 1
RAN2 is suggested to consider dynamic scheduling for XR DL transmission.
For UL, there is no jitter issue. Therefore, no additional capacity enhancement is required for jitter issue. However, XR UL transmission especially for generic UL pose/control traffic would have more restricted PDB than DL, e.g., 10 ms PDB. If these packets would be served by regular SR, BSR reporting and dynamic scheduled PUSCH transmission, the PDB requirement may not be satisfied with a high probability. Also, UL traffics would are usually periodic with no jitter and with fixed sizes or variable size in a limited range, thus the overhead of dynamic scheduling, e.g., BSR reporting, DCI may be increased obviously at the same time. Thus, it is beneficial to configure CG PUSCH transmission for packets for the stream of UL pose/control.
In addition, current specification already supports configuring multiple PUSCH resources within one CG period, which can be used for XR UL transmission if one XR frame is large and usually need to be transmitted over multiple UL slots.

Similarly, as in the C-DRX discussion, the periodicity of CG in current specification can only be an integer number of slots while the XR frames arrive periodically every 1/F second, resulting in a non-integer periodicity, e.g. 1/30s, 1/60s, 1/90s or 1/120s. Current specification already supports multiple sets of CG configuration, which can be used to solve such non-integer periodicity issue as multiple on-durations in C-DRX discussion. For example, 3 sets of CG can be configured with the same periodicity 50ms, and 3 different offsets (i.e., 0ms, 16ms, 32ms) are configured to match three XR frames in this 50ms period.
Considering XR packet variable size, multiple CG configurations having the same periodicity with configured resources of different size and starting time can be used to adapt to variable packet size. An example is multiple CG configurations can be used for GOP structure of video stream in order to cover different payload size between I-frame and P-frame.
Proposal 2
RAN2 is suggested to consider configured grants for XR UL transmission.

3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1
RAN2 is suggested to consider dynamic scheduling for XR DL transmission.

Proposal 2
RAN2 is suggested to consider configured grants for XR UL transmission.
4 References
[1] RP-220285
[2] TR 38.838
[3] RAN2 119-bis meeting minutes
R2-2211592
3/3


