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1. Introduction
During RAN1 #110b-e meeting, some techniques for enhancement of SPS/CG are discussed and following agreements were made [1]:

 (
Agreement
To study whether/how the enhanced CG candidate techniques are necessary and beneficial for improving XR capacity, focus at least on the following techniques:
Dynamic indication of the unused CG PUSCH occasion(s) or resource(s) by the UE
Increase CG PUSCH transmission occasions in a duration 
)

During the meeting, some discussions focused about this issue and some detailed techniques proposed by companies are discussed before and after the agreement. In this contribution, we focus on the issue of the detailed technologies and our views related this.


2. Techniques for adaptation of CG parameters/configurations
The moderator summary [2] shows the detailed techniques and methodologies for adaptation of CG parameters and/or configurations proposed by companies. Followings are about the signaling from UE to BS.

 (
Proposa
l 2-2-1a:
 Dynamic indi
cation of the unused CG PUSCH occasion(s) or resource(s) by the UE can be supported to improve XR capacity performance. The following alternatives are identified for dynamic indication.
Alt-1: 
Dynamic indication based on CG-UCI
Alt-2: Dynamic indication based on new dedicated UCI
Alt-3: Dynamic
 indication based on MAC CE
Proposal 2-2-4:
 
Dynamic indication 
f
rom
 the UE for adjusted CG parameters (e.g. MCS, number of symbols, number of PRBs, number of layers) to improve XR capacity performance is beneficial.
)

Followings are about the signaling from BS to UE.

 (
Proposal 2-2-2:
 
Dynamic indication to the UE to adjust CG parameters (e.g. MCS, number of symbols, number of PRBs, number of layers) to improve XR 
capacity
 performance is beneficial.
Proposal 2-2-3:
 Dynamic indication to the UE to modify PUSCH occasions (increase/
descrease
 and/or advance/delay) to improve XR capacity performance is 
beneficial
.
)

Former study [3] shows the scenario of traffic models on the uplink, and some scenarios having periodical packet arrival like gaming control or video stream is considered at the performance evaluation. The video stream, requiring high quality especially at XR, is often modeled by gaussian considering conventional video coding algorithms. In practical, the raw video data usually contains rapid or slow movement of scene, and the changing of movement speed occurs slowly, in more than few seconds generally. So, with the video encoding with mainly difference tracking shows stair-like graph of bitrate by time, with many flats lie across dozens of seconds.
With this reason, the conventional video encoding seeking almost fixed bitrate, usually expressed as CBR, generally shows bad quality at the circumstance of rapid movement. For the enhancement of quality degradation at high speed, many encoding schemes with adaptive bitrate, usually expressed as VBR, are applied to achieve both high quality at rapid scenes and low bandwidth consumption at static scenes of video, in the support of adaptive bandwidth usage.
In this way, videos often follow model with state-variation between rapid and static with not very fast change. Although it highly depends on the video itself, we still perceive that the management of pre-configured multiple bitrates do not require rapid change of configuration.

Observation 1: The situation requiring relatively higher/lower bitrate is not instant in general video stream.

From this observation, we prefer the adoption of configuration adjustment need to be not instant, that is, persistent until another indication arrives. This gives our first proposal as follows.

Proposal 1: Support dynamic indications with the persistent changing of CG configurations.
Alt 1-1. Pre-configured multiple CGs with dynamic selection is supported.
Alt 1-2. New CG supporting dynamic adjustment of configuring is supported

In many service scenarios, the uplink video stream is related with the camera of device. That is, they are highly correlated with the sight of AR user. These streams are generally predictable, since BS or the edge cloud server may have bigdata of local environment. However, since the bitrate will be dependent by the speed of device movement, that is, UE generally can predict the future UL video bitrate better than the BS.

Observation 2: UE is generally better than BS for the prediction of change of bitrate for UL video stream.

From this observation, we conclude that the degradation of performance by wrong dynamic indication of unused CG resource will rarely occur, and so, rapid indication containing minimum information about the free resource is highly beneficial.

Proposal 2: Dynamic indication of unused CG occasion is indicated by UCI.


3. Techniques for multiple PUSCHs transmission occasions in a CG period
The summary [2] shows the detailed proposed techniques for this issue.

 (
Proposal 2-3-1
a:
 
Increasing CG PUSCH transmission occasions in a duration can be supported to improve XR capacity performance, based on the following alternatives:
Alt-1: single 
CG
 configuration with multiple PUSCH occasions per CG period 
Alt-1a: using multi-slot TDRA for a CG configuration
Alt-2: 
single
 DCI based activation of multiple CG configurations
. 
)

From the Observation 1, we prefer the support of persistent configuration adjustment among sufficiently various pre-defined configuration sets. The following proposal is for the support of various configurations.

Proposal 3: For the single CG configuration with multiple PUSCH occasions per CG period, the activating DCI indicates multiple cases of PUSCH occasion patterns.

The following is for the supporting of persistent adjustments.

Proposal 4: CG type-1 supports the single DCI based activation of multiple CG configurations.


4. Conclusion
We give our observation and proposals in this contribution as follows:

Observation 1: The situation requiring relatively higher/lower bitrate is not instant in general video stream.
Observation 2: UE is generally better than BS for the prediction of change of bitrate for UL video stream.
Proposal 1: Support dynamic indications with the persistent changing of CG configurations.
Alt 1-1. Pre-configured multiple CGs with dynamic selection is supported.
Alt 1-2. New CG supporting dynamic adjustment of configuring is supported
Proposal 2: Dynamic indication of unused CG occasion is indicated by UCI.
Proposal 3: For the single CG configuration with multiple PUSCH occasions per CG period, the activating DCI indicates multiple cases of PUSCH occasion patterns.
Proposal 4: CG type-1 supports the single DCI based activation of multiple CG configurations.
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