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Introduction
During the NR-U Work Item, the following agreements were made.

Agreement: 
CG-UCI is included in every CG-PUSCH transmission (confirms working assumption from RAN1#98)

Agreement:
When ED threshold is configured, UCI indication for purpose of COT sharing: 
· UE provides a row index in a RRC configured table where D, O and CAPC are jointly encoded. 
· D: number of slots where DL transmissions can be assumed within UE initiated COT. 
· O: DL offset indicates starting slot of DL transmission indicated in number of slots from the end of the slot where the indicated D>0. 
· one row indicates no COT sharing information. 
When ED threshold is not configured,
· [bookmark: _Toc24027523]COT sharing indication: 1 bit indicating if slot/symbol  n+X is an applicable slot for UL to DL sharing). X is configured by the gNB as part of RRC configuration.
· X is number of symbols from the end of the slot where the indication is enabled 

In this contribution, we discuss remaining issues for UL-to-DL COT sharing.

Discussion
For configured grant, UE sends ‘COT sharing information’ in CG-UCI for the purpose of UL-to-DL COT sharing. ‘COT sharing information’ in CG-UCI indicates D (the number of slots where DL transmission can be assumed within UE initiated COT), O (DL offset indicates starting slot of DL transmission indicated in number of slots from the end of the slot where the indicated D > 0), and CAPC.
Although the offset from the end of slot where CG-UCI is transmitted to the starting slot of DL transmission is variable, the current specification [1] does not describe the UE behavior of whether the ‘O’ value  of ‘COT sharing information’ is updated or not when multiple CG-PUSCH are transmitted  within a UE-initiated COT. At least, the UE behavior regarding ‘COT sharing information’ update should be defined in specification, otherwise different UE behaviors may be implemented.
Observation: Current specification does not capture the UE behavior regarding ‘COT sharing information’ update
We have 2 alternatives for ‘COT sharing information’ update.
Alt 1: COT sharing information is not updated
Alt 2: COT sharing information is updated
For alt 1, since CG-UCI on different slots carries the same ‘COT sharing information’, the indicated COT is also different. Figure 1 shows an example of the case where ‘COT sharing information’ is not updated. In this case, there are 4 different indicated durations where DL can be used. Although the first CG-UCI carries correct information for the duration where DL can be used, other CG-UCIs carry wrong information. Although this ambiguity may be avoided if the gNB implementation always acts on the ‘COT sharing information’ carried by first CG-UCI, it is problematic if gNB fails to detect the first CG-UCI due to .e.g. collision with another transmission. 
On the other hand, for alt 2, since all CG-UCIs carry ‘COT sharing information’ which indicates the correct duration where DL can be used, no ambiguity of the duration occurs. The gNB can act on any of the received ‘COT sharing information’ fields. Therefore, we propose that the UE should update the offset of COT sharing information for every CG-UCI transmission.
[bookmark: _Hlk40106184]Proposal: UE should update offset of COT sharing information for every CG-UCI transmission within a UE-initiated COT.
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Figure 1. Offset of COT sharing information is not updated for every CG-UCI transmission within a UE-initiated COT
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Figure 2. Offset of COT sharing information is updated for every CG-UCI transmission within a UE-initiated COT

The following is a text proposal based on the above proposal. 
------------------------------------------- Start of Draft TP for TS 37.213 -----------------------------------------
[bookmark: _Toc35593594][bookmark: _Toc28873136][bookmark: _Toc524694429]4.1.3	DL channel access procedures in a shared channel occupancy
[bookmark: _Hlk24364570]<unchanged parts are omitted>
For the case where a gNB shares a channel occupancy initiated by a UE with configured grant PUSCH transmission, the gNB may transmit a transmission that follows the configured grant PUSCH transmission by the UE as follows: 
-	If the higher layer parameter ul-toDL-CO-SharingED-Threshold-r16 is provided, the UE is configured by cg-COT-SharingList-r16 where cg-COT-SharingList-r16 provides a table configured by higher layer. Each row of the table provides a channel occupancy sharing information given by higher layer parameter CG-COT-Sharing-r16. One row of the table is configured for indicating that the channel occupancy sharing information is not available.
-	If the 'COT sharing information' in CG-UCI indicates a row index that corresponds to a CG-COT-Sharing-r16 that provides channel occupancy sharing information, the gNB can share the UE channel occupancy assuming a channel access priority class p= channelAccessPriority-r16, starting from O=offset-r16 slots from the end of the slot where CG-UCI is detected, for a duration of D=duration-r16 slots where duration-r16, offset-r16, and channelAccessPriority-r16 are higher layer parameters provided by CG-COT-Sharing-r16. UE shall update O of the 'COT sharing information' for every CG-UCI within the channel occupancy.
-	If the higher layer parameter ul-toDL-CO-SharingED-Threshold-r16 is not provided, and if 'COT sharing information' in CG-UCI indicates '1', the gNB can share the UE channel occupancy and start the DL transmission X= cg-COT-SharingOffset-r16 symbols from the end of the slot where CG-UCI is detected, where cg-COT-SharingOffset-r16 is provided by higher layer. The transmission shall not include any unicast transmissions with user plane data and the transmission duration is not more than the duration of 2, 4 and 8 symbols for subcarrier spacing of 15, 30 and 60 kHz of the corresponding channel, respectively.
<unchanged parts are omitted>
------------------------------------------- End of Draft TP for TS 37.213 --------------------------------------------

Conclusions
In this contribution, based on the above discussion, we have the following observation and proposal:
Observation: Current specification does not capture the UE behavior regarding ‘COT sharing information’ update
Proposal: UE should update offset of COT sharing information for every CG-UCI transmission within a UE-initiated COT.
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