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1. Introduction
During RAN1 #112b-e meeting, some techniques for XR-specific capacity enhancements are discussed, and following agreements were made in [1] especially for the new UCI transmitted by UE to indicate the unused CG PUSCH occasions:
 (
Agreement
For dynamic indication of unused CG PUSCH transmission occasion(s) based on a UCI, the indicated “unused” CG PUSCH TO(s), if any, by the UCI in a CG PUSCH
 for a CG configuration
 
can be consecutive or non-consecutive CG PUSCH TO(s) in time domain
 [in one CG period]
FFS whether/how the unused TO(s) can be associated to multiple CG configuration.
Note: FFSs and further details in corresponding agreement in RAN1#112 for the selected option are remained for further discussion
Note: Above corresponds to 
Option 2 (
w.r.t.
 
agreement in RAN1#112)
Agreement
Option 1: For a CG PUSCH configuration, the UTO-UCI is included in every CG PUSCH that is transmitted (that is
 Option 1 in corresponding agreement in RAN1#112)
FFS 
details
Note: The term “UTO-UCI” refers to the “UCI that provides information about unused CG PUSCH transmission occasions” for convenience.
Agreement
The UCI that provides information about unused CG PUSCH transmission occasions is defined as a “new UCI” (
i.e.
 Alt. 1 of previous agreement).
Agreement
With respect to PHY two-level priority, for a configured grant PUSCH configuration, the “UTO-UCI” has the same
 priority level as the configured grant PUSCH.
Note: The term “UTO-UCI” refers to the “UCI that provides information about unused CG PUSCH transmission occasions” for convenience.
Agreement
The existing CG-UCI encoding and multiplexing procedures are reused for encoding the “UTO-UCI” in a configured grant PUSCH in absence or presence of other UCIs being multiplexed in the PUSCH, by applying the following adjustments:
The “UTO-UCI” is used instead of CG-UCI in the corresponding procedures for encoding of CG-UCI and/or HARQ-ACK, whichever is present.
For determining the beta-offset,
Beta offset is configured for the “UTO-
UCI”
If UTO-UCI and HARQ-ACK is not jointly encoded, the beta offset for the “UTO-UCI” is used in the procedures instead of CG-UCI beta 
offset
If UTO-UCI and HARQ-ACK is jointly encoded, HARQ-ACK beta offset is used in the procedures instead of CG-UCI beta 
offset
FFS on sequence generation order between UTO-UCI and HARQ-ACK
FFS on dropping rule between UTO-UCI and HARQ-ACK when joint encoding is not 
configured
Note: The term “UTO-UCI” refers to the “UCI that provides information about unused CG PUSCH transmission occasions” for convenience.
Agreement
The UTO-UCI provides a bitmap where a bit corresponds to a TO within a time duration/range. The bit indicates whether the TO is “unused”.
FFS: Details including time duration/range
)
In this contribution, we focus on the remaining issues for the design and configuration of UTO-UCI.


2. UCI Multiplexing in the CG PUSCH
In scenarios like few multiple occasions and stable traffic, sending UCI that provides information about unused CG PUSCH transmission occasions, a.k.a. UTO-UCI, is not always guaranteed to give meaningful efficiency enhancement. In the unlicensed band operation, PUSCH multiple occasions in a CG period are not guaranteed to be used, even for demanded UEs, and the indication of unused occasion is not highly beneficial in the situation of multiple allocation usually operated at unlicensed bands. This gives our first proposals.

Proposal 1: Determining whether to send UTO-UCI or not at PUSCH in CG with multiple PUSCH occasion in a period is configurable by RRC.
Proposal 2: UTO-UCI and CG-UCI are disjointly transmitted. That is, UTO-UCI is not transmitted at PUSCHs with CG-UCI.

With the above proposal, we can make the rule between HARQ and UTO-UCI with the same procedure with CG-UCI.

Proposal 3: The sequence generation order between UTO-UCI and HARQ-ACK and the dropping rule between UTO-UCI and HARQ-ACK follows procedure with CG-UCI.

To give more simple operation, since the missing of UTO-UCI receptions may not cause critical malfunctions, the following alternative can be considered.

Proposal 3-1: UTO-UCI is not transmitted when any other UCIs are to be transmitted at CG PUSCHs, except for the configuration of joint encoding. That is, UTO-UCI is always dropped first.


3. Contents of UTO-UCI and UE/BS behaviors.
In the previous agreement, the UTO-UCI provides a bitmap with one-to-one correspondence with TOs. To remove ambiguity of indication and bit width, we give our proposal as follows.

Proposal 4: The bitmap in a UTO-UCI contains whole TOs in the current CG period.

This can give the consistency of indication structure with fixed UCI payload size. However, the proposal can cause ambiguity for the operations with the indication of ‘past’ and ‘current’ occasions. Following observations are about them.

Observation 4-1: For the indication of ‘unused’ for the past occasions, if it exists, the UE expects:
· Option 4-1-1: The BS ignores the indication for the past occasions.
· Option 4-1-2: The BS discards or does not receive the TB transmitted at the occasion.
· Option 4-1-3: The BS behavior is changed by the configuration.
Observation 4-2: For the indication of ‘unused’ for the current occasion, if it exists, the UE expects:
· Option 4-2-1: The BS ignores the indication for the current occasions.
· Option 4-2-2: The BS discards or does not receive the TB transmitted at the occasion.
· Option 4-2-3: The BS behavior is changed by the configuration.

We believe that Option 4-1-1 and Option 4-2-2 are reasonable. With Option 4-1-1, bit padding for better decoding performance can also be considered. With Option 4-2-2, it can indicate the ‘empty’ period at the first occasion.

Proposal 4-3: Option 4-1-1 and Option 4-2-2 are adopted for the indication of ‘unused’ for the past and current occasions.

For the future occasion, some issues on the change of indications are considered. Our last proposal shows our view for the issue of indication change.

Proposal 4-4: For the indication of ‘unused’ for the future occasion, the UE expects that the latter UTO-UCI always overwrite the former indications.


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

Proposal 1: Determining whether to send UTO-UCI or not at PUSCH in CG with multiple PUSCH occasion in a period is configurable by RRC.
Proposal 2: UTO-UCI and CG-UCI are disjointly transmitted. That is, UTO-UCI is not transmitted at PUSCHs with CG-UCI.
Proposal 3: The sequence generation order between UTO-UCI and HARQ-ACK and the dropping rule between UTO-UCI and HARQ-ACK follows procedure with CG-UCI.
Proposal 3-1: UTO-UCI is not transmitted when any other UCIs are to be transmitted at CG PUSCHs, except for the configuration of joint encoding. That is, UTO-UCI is always dropped first.
Proposal 4: The bitmap in a UTO-UCI contains whole TOs in the current CG period.
Observation 4-1: For the indication of ‘unused’ for the past occasions, if it exists, the UE expects:
· Option 4-1-1: The BS ignores the indication for the past occasions.
· Option 4-1-2: The BS discards or does not receive the TB transmitted at the occasion.
· Option 4-1-3: The BS behavior is changed by the configuration.
Observation 4-2: For the indication of ‘unused’ for the current occasion, if it exists, the UE expects:
· Option 4-2-1: The BS ignores the indication for the current occasions.
· Option 4-2-2: The BS discards or does not receive the TB transmitted at the occasion.
· Option 4-2-3: The BS behavior is changed by the configuration.
Proposal 4-3: Option 4-1-1 and Option 4-2-2 are adopted for the indication of ‘unused’ for the past and current occasions.
Proposal 4-4: For the indication of ‘unused’ for the future occasion, the UE expects that the latter UTO-UCI always overwrite the former indications.
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