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1. Discussion
	Agreement:
The AUL-UCI contains the following fields: 

· HARQ ID (4 bits)

· NDI (1bit for TM1, 2 bits for TM2)

· RV (2 bits)

· UE ID (16 bits)

· PUSCH starting point (1 bit: indicating symbol 0 or 1)

· PUSCH ending point (1 bit: indicating symbol 12 or 13) 

· COT Sharing indication (1 bit: indicating if subframe n+X is an applicable subframe for UL to DL sharing)

· X is configured by the eNB as part of AUL RRC configuration and 1 < X < 5

· If the UE indicates a subframe as being applicable for UL to DL COT sharing, the UE will stop its AUL PUSCH transmission in the preceding subframe at symbol #12 irrespective of the RRC configuration for the PUSCH ending symbol

· CRC (16 bits)


From the RAN1#92 agreements, a single bit for COT (channel occupancy time) sharing indication is included in AUL-UCI contents and captured in Section 5.2.2.6A of [2], but it is not specified how UE represents COT sharing indication bit in each subframe containing AUL-UCI. To our understanding, if subframe n+X (where X is configured by the eNB as part of AUL RRC configuration and 1 < X < 5) is an applicable subframe for COT sharing (i.e., UL to DL sharing), the UE shall transmit the COT sharing indication bit set to ‘1’ only at AUL subframe n and the other AUL subframes are transmitted with COT sharing indication bit set to ‘0’. Figure 1 shows the examples of COT sharing indication method for different Tulcot values in case of X=2 and 4.
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Figure 1. Examples of COT sharing indication for different Tulcot values in case of X=2 and X=4
Meanwhile, in case subframe n+X is an applicable subframe for COT sharing, there can be two options for a UE to set the COT sharing indication bit at subframe n: 

1 Option 1: The UE always sets COT sharing indication bit to ‘1’ at the subframe n.

2 Option 2: The UE may set COT sharing indication bit to ‘1’ at the subframe n (i.e., up to UE implementation).
It is noted that when X is configured by the eNB, PUSCH transmission terminates in the symbol#12 regardless of the configuration of AUL PUSCH ending symbol, which means that the UE always drops the last symbol without determining whether or not the COT sharing is possible after the last AUL subframe. Aligned with this principle, Option 1 is preferable in order to make UE behaviour simpler. In any case, we need to specify signalling method for COT sharing indication bit on AUL-UCI with the clarification between Option 1 and Option 2.
Proposal 1: Specify signalling method for COT sharing indication bit on AUL-UCI with the clarification between following alternatives.
· Alt. 1: If subframe n+X is an applicable subframe for COT sharing, UE shall set COT sharing indication bit to ‘1’ at the subframe n and shall set COT sharing indication bit to ‘0’ at the other subframes.

· Alt. 2: If subframe n+X is an applicable subframe for COT sharing, UE may set COT sharing indication bit to ‘1’ at the subframe n and shall set COT sharing indication bit to ‘0’ at the other subframes.
Regardless of whether the COT sharing indication method is specified by Alt. 1 or Alt. 2, we need to handle the situation where the sum of AUL burst and shared eNB’s 1 or 2 symbol PDCCH can exceed the maximum COT. For example, as shown in Figure 2, UE performs Type 1 LBT corresponding to priority class 1 (i.e., maximum COT = 2 msec), X is configured as 2, and eNB transmits 2-symbol PDCCH at subframe n+2. From Figure 2, it is observed that the total transmission duration of AUL burst and 2 symbol PDCCH exceeds the maximum COT corresponding to priority class 1.
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Figure 2. Example of exceeding MCOT when UE’s COT is shared with eNB
Therefore, we suggest several solutions in order to resolve the problem of exceeding the maximum COT. It is noted that eNB may not be aware of total duration of AUL burst for a UE. One way is that the UE sets COT sharing indication bit to ‘0’ even in subframe n (in case of Figure 2) to avoid excess of MCOT by not allowing eNB’s transmission. The other way is that AUL transmission of subframe n+1 (in case of Figure 2) is not allowed and COT sharing indication bit at subframe n is set to ‘0’. Generally, for priority class p, MCOT duration is Mp msec and Mp consecutive AUL PUSCH SFs can be transmitted. That is, if X<Mp, MCOT can be exceeded when 2-symbol PDCCH is shared or when 1-symbol PDCCH is shared and AUL PUSCH starting position is earlier than symbol#1 boundary. Therefore, in order to ensure MCOT limitation in case of UE-initiated COT sharing, we propose following two options. 
Proposal 2: For priority class p and Mp msec of MCOT duration, if a UE performs Type 1 LBT corresponding to priority class p and X<Mp, 
· Option 1:  It is allowed for the UE to transmit Mp consecutive AUL PUSCH subframes, under the condition that the UE should set ‘COT sharing indication bit’ in AUL-UCI at all Mp subframes within the COT to ‘0’.
· Option 2: It is not allowed for the UE to transmit Mp consecutive AUL PUSCH subframes. 
· Note that according to agreements made in RAN1#92, ‘COT Sharing indication bit’ in AUL-UCI at subframe n indicates if subframe n+X (where X is configured by eNB) is an applicable subframe for UL to DL sharing.

2. Reference

[1] RAN1#92 chairman’s note
[2] 3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding".
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