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In XR WI [1], following objectives are agreed in order to support the CG enhancement for XR traffic:
	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);
· Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);
· Delay reporting of buffered data in uplink (RAN2);
· Discard operation of PDU Sets for DL and UL (RAN2, RAN3);


In this contribution, we show our views on remaining issues of CG enhancement for XR.
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Capture unused and invalid CG occasion

For Multi-PUSCH CG, it is agreed that HARQ process ID is determined only for first configured CG PUSCH occasion and valid CG PUSCH occasions. Therefore, for invalid CG PUSCH occasion, it is not possible to allocate HARQ process ID and deliver the configured uplink grant and the associated HARQ information to the HARQ entity. Given that the UL transmission is not performed using the invalid CG PUSCH occasion (due to collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB), the UL grant should not be processed for invalid CG PUSCH occasion for Multi-PUSCH CG. Therefore, validity of CG PUSCH occasion of Multi-PUSCH CG should be considered prior to HARQ process ID allocation, e.g., in UL grant reception, in order to ensure that invalid CG PUSCH occasion is not processed for UL grant reception.

Proposal 1. For Multi-PUSCH CG, invalid CG PUSCH occasion is not processed for UL grant reception. 

Similarly, once CG PUSCH occasion is determined as unused and indicated to the PHY layer, it should not be processed to generate MAC PDU. Although there is no issue to allocate HARQ process ID for unused CG PUSCH occasion, it would be simple to capture the invalid CG PUSCH occasion and unused CG PUSCH occasion together in one place, i.e., in UL grant reception. Therefore, unused CG PUSCH occasion should not be processed in UL grant reception, since it cannot be used anymore.

Proposal 2. Unused CG PUSCH occasion is not processed for UL grant reception. 


Determination of unused CG PUSCH occasion
When the size of one CG group is larger than the amount of data, some of the CG PUSCH occasions in current CG group may not be used. In this case, the unused CG PUSCH occasion can be indicated to the network in order to allow the re-allocation of the unused resources to other UEs, using UTO-UCI. 

In RAN2#123bis meeting[2], it is agreed to define some guidance to determine whether CG PUSCH occasions will be unused and which CG PUSCH occasion will be unused for sure.  
1. We will specify some factors that the UE should consider when determining how to set the UTO-UCI bits in the MAC.  FFS which ones we know for sure the UE shall at least consider

In detail, regarding the determination of UTO-UCI bits in MAC, followings should be considered:
· CG PUSCH occasion which would be never used, which shall be determined as unused CG PUSCH occasion
· CG PUSCH occasion which may not be used, which could be considered as unused CG PUSCH occasion

If the ConfiguredGrantTimer is running and cg-RetransmissionTimer is not configured, the corresponding CG PUSCH occasion cannot be used, since it is not allowed to transmit as a new transmission nor as a retransmission. Therefore, when the CGT is running for the HARQ process ID and the CGRT is not configured, the corresponding CG PUSCH occasion shall be determined as ununsed CG PUSCH occasion until the CGT expires.


Proposal 3. For the CG configuration that cg-RetransmissionTimer is not configured, CG PUSCH occasion for running ConfiguredGrantTimer shall be determined as unused.

For other CG PUSCH occasion, it is very hard to specify rules to determine the future CG PUSCH occasion will be ‘unused’ for sure, since the UE cannot perfectly predict that no data or MAC CE would be generated before the corresponding CG PUSCH occasion. Therefore, given that the UTO-UCI is adopted to support the variable size of XR video traffic, UE could determine unused CG PUSCH occasion for other CG PUSCH occasion based on factors, in order to reduce the uplink resource waste due to over-allocation of configured grant.

For example, if the CG configuration is restricted to logical channels for periodic data, e.g., XR video traffic and EoDB is determined for the current periodicity, remaining CG PUSCH occasion of current CG Period could be determined as unused CG PUSCH occasion. 

In addition, if the configured grant is expected to be de-prioritized due to intra-UE prioritization, the CG PUSCH occasions can be considered as unused CG PUSCH occasion. For example, when there is another CG configuration allowed only for LCH with higher logical priority and the corresponding LCH has buffered data, overlapping CG PUSCH occasion could be considered as unused, since it may be de-prioritized based on the logical channel priority.

However, in our view, it is hard to specify all cases that CG PUSCH occasion could be unused. Therefore, rather than specifying the rule to make the decision for each case, it should be determined by UE implementation considering the factors which helps UE to determine CG PUSCH occasion could be unused. 
When the UE determines the unused CG PUSCH occasion, followings factors should be considered:
· The amount of buffered data
· Average periodicity of data for logical channels, which can be determined by the upper layer 
· EoDB indication generated in the current CG period
· Allowed logical channels for CG configuration, based on allowedCG-List

Proposal 4. UE determines the unused CG PUSCH occasion by UE implementation, considering following factors:
· The amount of buffered data
· Allowed logical channels for CG configuration, based on allowedCG-List
· Average periodicity of data for logical channels, which can be determined by the upper layer 
· EoDB indication generated during the current CG period


Non-integer periodicity for multi-PUSCH CG
In the previous meetings, several companies suggested to allow the non-integer periodicity for multi-PUSCH CG configuration, in order to align with the XR periodicity. The main argument is that the solution defined for DRX configuration can be easily reused, so there would be less impact to have a similar solution for CG configuration.

However, in our view, it is not essential to configure non-integer periodicity for CG configuration, since multiple CG configuration is already supported in current specification, which is different from DRX configuration. In addition, similar issue was discussed in Rel-16, and it was concluded that non-integer periodicity can be handled by multiple CG configurations. Given that there is only one meeting left to finalize this WI, additional discussion for non-critical issue should be avoided, unless it is really needed.

Proposal 5. There is no need to define non-integer periodicity for multi-PUSCH CG.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our views on CG enhancement for XR traffic. This discussion includes following proposals.
Proposal 1. For Multi-PUSCH CG, invalid CG PUSCH occasion is not processed for UL grant reception. 
Proposal 2. Unused CG PUSCH occasion is not processed for UL grant reception. 
Proposal 3. For the CG configuration that cg-RetransmissionTimer is not configured, CG PUSCH occasion for running ConfiguredGrantTimer shall be determined as unused.
Proposal 4. UE determines the unused CG PUSCH occasion by UE implementation, considering following factors:
· The amount of buffered data
· Allowed logical channels for CG configuration, based on allowedCG-List
· Average periodicity of data for logical channels, which can be determined by the upper layer 
· EoDB indication generated during the current CG period
Proposal 5. There is no need to define non-integer periodicity for multi-PUSCH CG.
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