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1 Introduction
In RAN1#113 and RAN1#114 meeting, RAN1 discussed the content of UTO-UCI and have the following agreements [1][2]:

	Agreement

· When a CG PUSCH occasion is indicated as “unused”, the UE is not allowed to transmit CG PUSCH on that CG PUSCH occasion. 

· For any other CG PUSCH occasion that is NOT indicated as “unused”, the UE is allowed to transmit or not to transmit CG PUSCH on that CG PUSCH occasion as per legacy specification.

· No RAN1 specification impact

Agreement

· A CG PUSCH occasion indicated as “unused” earlier, is not allowed to be indicated as “NOT unused later”.

· A CG PUSCH occasion indicated as “NOT unused” earlier, can be indicated as “unused” later.

· FFS: Whether there is specification impact

Agreement

The UTO-UCI indication for a CG configuration is applicable to only valid CG PUSCH TOs, if any.

· Note: A configured CG PUSCH is invalid if the CG PUSCH is dropped due to collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB. Otherwise, it is valid.
Agreement

· Configure the RRC parameter Nu (Nu is the size of bit-map)

· FFS range value of Nu

· UTO_offset is the offset value. 

· Alt-1: UTO_Offset is provided by configuration.

· FFS range value of UTO_offset 

· Alt-2: UTO_Offset = 0

· A transmitted CG PUSCH, carries UTO-UCI that is applicable to the Nu consecutive and valid CG PUSCH TOs, starting with UTO_offset from the end of the transmitted CG PUSCH.

FFS on whether/how to extend to multiple CG configurations

Strong concerns have been raised on the above proposal in terms of benefit and UE complexity by CATT, ZTE, Huawei, Apple, MTK, and Google.

Agreement

For a CG configuration with UTO-UCI indication enabled:

· For the range value for the RRC parameter Nu (Nu is the size of bit-map): (3, …, 8)

Conclusion

There is no consensus to introduce RRC parameter UTO_offset. This over-rides earlier RAN1 agreements. 


In this contribution, we would like to discuss some RAN2 aspects for indication of the unused CG PUSCH transmission occasions. 
2 Discussion 
Based on RAN1 agreement, since RAN1 has no consensus to introduce RRC parameter UTO_offset, the UTO-UCI is applicable to the Nu consecutive and valid CG PUSCH TOs, starting from the end of the transmitted CG PUSCH. 

For determining the Nu consecutive and valid CG PUSCH TOs in UTO-UCI, we assume that it is MAC layer that knows the uplink buffer status or data volume in higher layers. Thus, MAC should determine whether the next Nu consecutive and valid CG PUSCH TOs is unused or not, and indicate this information to PHY layer to generate the UTO-UCI. 
Proposal 1: MAC determines whether the next Nu consecutive and valid CG PUSCH TOs are unused or not and indicates the information to PHY layer. 
There are some discussions in companies’ contributions on whether the determination of unused CG PUSCH TOs should be up to UE implementation or should be specified in MAC specification. We think that there should be restrictions on how UE determinates the “unused” or “NOT unused” CG PUSCH TOs. It should be specified that the MAC entity determines the unused-or-not status of CG PUSCH TOs based on the buffer status of logical channels that can be mapped to the CG and the TBS of the CG. For example, the logical channel configuration configuredGrantType1Allowed and/or allowedCG-List should be considered, if applicable. The detailed rules on how to determine the unused CG PUSCH TOs based on the buffer status can be discussed later.

Furthermore, since RAN1 has agreed that a CG PUSCH TO indicated as “unused” earlier is not allowed to be indicated as “NOT unused” later, MAC layer should follow this restriction on the indication to PHY layer.
Proposal 2: MAC entity determines whether the next Nu consecutive and valid CG PUSCH TOs are unused or not based on the buffer status of logical channels that can be mapped to the CG and the TBS of the CG. FFS on the detailed rules on how to determine the unused CG PUSCH TOs.
Proposal 3: When indicating to PHY layer on the unused or not CG PUSCH TOs, MAC layer should follow the restriction that a CG PUSCH TO indicated as “unused” earlier is not indicated as “NOT unused” later.
Since RAN1 agrees that the UTO-UCI is included in every CG PUSCH that is transmitted, MAC can determine the unused and NOT unused CG PUSCH TOs for every uplink grant, i.e., every CG PUSCH TO, where a MAC PDU is to be transmitted. Thus, it is proposed that MAC determines the unused CG PUSCH TOs after a MAC PDU is obtained for a CG PUSCH TO. 
Proposal 4: MAC determines the unused CG PUSCH TOs after a MAC PDU is obtained for a CG PUSCH TO.

As mentioned above, RAN1 agrees that the UTO-UCI is applicable to the Nu consecutive and valid CG PUSCH TOs starting from the end of the transmitted CG PUSCH. In our understanding, MAC can thus determine the unused CG PUSCH TOs for the Nu consecutive and valid CG PUSCH TOs starting from the end of the transmitted CG PUSCH. This can be aligned with the design of UTO-UCI in RAN1. 
Proposal 5: MAC determines the unused CG PUSCH TOs for the Nu consecutive and valid CG PUSCH TOs starting from the end of the transmitted CG PUSCH. 

3 Conclusion

In this contribution, we have discussed some RAN2 issues on unused CG PUSCH transmission occasions. We have the following proposals: 
Proposal 1: MAC determines whether the next Nu consecutive and valid CG PUSCH TOs is unused or not and indicates the information to PHY layer. 
Proposal 2: MAC entity determines whether the next Nu consecutive and valid CG PUSCH TOs are unused or not based on the buffer status of logical channels that can be mapped to the CG and the TBS of the CG. FFS on the detailed rules on how to determine the unused CG PUSCH TOs.
Proposal 3: When indicating to PHY layer on the unused or not CG PUSCH TOs, MAC layer should follow the restriction that a CG PUSCH TO indicated as “unused” earlier is not indicated as “NOT unused” later.
Proposal 4: MAC determines the unused CG PUSCH TOs after a MAC PDU is obtained for a CG PUSCH TO.

Proposal 5: MAC determines the unused CG PUSCH TOs for the Nu consecutive and valid CG PUSCH TOs starting from the end of the transmitted CG PUSCH. 
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