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1. Introduction
During the RAN#99 meeting [1], the following objectives were noted:
	Specify the enhancements related to capacity:
-	Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);
-   Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by     
 the UE (RAN1, RAN2);


Topics relative to XR-specific capacity issues was raised as mentioned above. In this contribution, we will address “Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE” and “Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2)”.
2. Discussion
During the RAN#99 meeting [1], the following objectives were noted:
Specify the enhancements related to capacity:
-	Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);
-	Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE (RAN1, RAN2);
To enhance XR-specific capacity, the following issues need to be further considered:
1. Multi-PUSCH CG
2. Discussion on unused CG

1. 
2. 
Due to the periodicity of the XR uplink traffic (e.g. pose control and video stream), the configured grant (CG) are an appropriate mechanism for the XR uplink transmissions and can also save signaling resources. To activate CG, gNB allocates periodic uplink resources to UE using RRC configuration, so UE can use these periodic resources to transmit on PUSCH without other signaling. 
However, in a real life XR system (with tethering use case), the uplink transmission suffers from variable data volume and delays, which constitute jitter and data burst in the data from the application side to the RAN side.

Therefore, pre-scheduled CGs may be wasted/unused due to 
1)  Discrepancies between uplink jitter and periodicity of CGs, and 
2)  Discrepancies between varying data volumes and allocated CG resources.

Observation 1: Jitter in the data from the application side to the RAN side may cause CG resources wasted.
Observation 2: Data burst from the application side to the RAN side may cause CG resources unused.
2.1. Discussion on multi-PUSCH CG
To handle the data burst, “Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration” was proposed for further discussion. However, in the tethering use case, uplink jitter delays the transmission, which may cause the CG resources to be unable to accommodate the transmitted data, such that the remaining data needs to be transmitted on the following CG resources.
Unfortunately, each CG resources has its own periodic XR data to transfer, and it may not be able to accommodate leftover data from the previous cycle. Therefore, a mechanism is needed to handle transmitted data exceeding the allocated CG resources due to unexpected data bursts or uplink jitter.

Observation 3: In the tethering use case, uplink jitter delays the transmission, which may cause the CG resources to be unable to accommodate the transmitted data, such that the remaining data needs to be transmitted on the following CG resources.
Proposal 1: A mechanism is needed to handle transmitted data exceeding the allocated CG resources due to unexpected data bursts or uplink jitter.
2.2. Discussion on unused CG
In order to prevent allocating excessive resource due to data bursts, “Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE” was proposed for further discussion. If the UE has unused CG resources because the upcoming data is too small compared to the allocated CG resources, the UE can send the unused CG UCI to the gNB to let other UEs reuse this unused CG resources. However, unused CG resources may or may not be reused by other UEs due to gNB/UE capabilities or remaining time. Therefore, whether unused CGs are reported should be based on the configuration/indication from gNB.

Observation 4: Unused CG resources may or may not be reused by other UEs due to gNB/UE capabilities or remaining time.
Proposal 2: Whether unused CGs are reported should be based on the configuration/indication from gNB. 
3. Conclusion
The related proposals and observations from above discussions are below:
Observation 1: Jitter in the data from the application side to the RAN side may cause CG resources wasted.
Observation 2: Data burst from the application side to the RAN side may cause CG resources unused.
Observation 3: In the tethering use case, uplink jitter delays the transmission, which may cause the CG resources to be unable to accommodate the transmitted data, such that the remaining data needs to be transmitted on the following CG resources.
Proposal 1: A mechanism is needed to handle transmitted data exceeding the allocated CG resources due to unexpected data bursts or uplink jitter.
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