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1. Introduction
The WID for extending current NR operation to 71 GHz [1] was revised in last RAN#93e. The channel access accompanying other physical procedures are under further investigation. The following agreements are achieved in last RAN1#107bis-e meeting [2].

Agreement
Type A multi-channel channel access is supported.
· FFS whether legacy mechanisms such as type A1 is supported

Agreement
Introduce new parameter in RMTC-Config for L3-RSSI to indicate measurement bandwidth.
· The value range for the configured measurement bandwidth should include the maximum and the minimum channel bandwidth and the intermediate channel bandwidths defined by RAN4.

Agreement
· For DL to UL COT sharing, when the UL BWP is wider than the DL BWP, COT sharing based transmission at the UE is only supported if the transmission is within the bandwidth of DL BWP
· For UL to DL COT sharing, when the DL BWP is wider than the UL BWP, COT sharing based transmission at the gNB is only supported if the transmission is within the bandwidth of UL BWP

Conclusion
After the UE reports it LBT capability, UE does not expect the gNB to schedule UL transmission with LBT type it does not support

Agreement
· Clarify that the 5us observation slot is at the end of the 8us deferral period
· Note: The 5us observation slot is the sensing slot  in 37.213
· The TP below for TS 37.213 v17.0.0 is endorsed

*** <Beginning of TP for TS 37.213 v17.0.0> ***
[bookmark: _Toc90480715][bookmark: _Hlk26519519]4.4.1	Type 1 channel access procedures
This clause describes channel access procedures to be performed by a gNB/UE where the time duration spanned by the sensing slots that are sensed to be idle before a transmission(s) is random based on a fixed contention window size. The clause is applicable to any transmission initiating a channel occupancy by the gNB/UE.
The gNB/UE may transmit a transmission after first sensing the channel to be idle during the sensing slot duration of a defer duration  and after the counter  is zero in step 4. The counter  is adjusted by sensing the channel for additional sensing slot duration(s) according to the steps below:
1)	set , where  is a random number uniformly distributed between 0 and , and go to step 4;
2)	if  and the gNB/UE chooses to decrement the counter, set ;
3)	sense the channel for an additional sensing slot duration, and if the channel is idle for the additional sensing slot duration, go to step 4; else, go to step 5;
4)	if , stop; else, go to step 2.
5)	sense the channel until either it is detected busy within an additional defer duration  or it is detected to be idle for the sensing slot of the additional defer duration ;
6)	if the channel is sensed to be idle during the sensing slot duration of the additional defer duration , go to step 4; else, go to step 5;
In the above procedures,  is the contention window and . 
[bookmark: _Hlk93847378]The defer duration is and includes a sensing slot duration  at the end of the 8 μs for performing as least a single measurement to determine whether the channel is idle.
A gNB/UE shall not transmit on a channel for a Channel Occupancy Time that exceeds .
[bookmark: _Toc90480716]4.4.2	Type 2 channel access procedures 
This clause describes channel access procedures to be performed by a gNB/UE where the time duration spanned by sensing slots that are sensed to be idle before a DL/UL transmission(s) is deterministic.
[bookmark: _Hlk93847442][bookmark: _Hlk93847473]A gNB/UE may transmit a transmission(s) on a channel immediately after  which includes ends with a sensing slot with of a duration  where the channel is sensed to be idle.
*** <End of TP for TS 37.213 v17.0.0> ***

Agreement
In Rel-17, the same ED threshold determination mechanism is used for UL to DL COT sharing and for UL transmission without COT sharing with UE as initiating device.
· FFS: Spec impact for UL to DL COT sharing mechanism

Agreement
On measDurationSymbols and reference SCS/CP for L3-RSSI
· On measDurationSymbols-r16 with ref-SCS-CP-r16=120KHz, extend measDurationSymbols-r16 to {1,14,28,42,70,140}
· On measDurationSymbols-r16 with ref-SCS-CP-r16=480KHz (if supported), extend measDurationSymbols-r16 to {1,14,28,42,70,140, 560}
· On measDurationSymbols-r16 with ref-SCS-CP-r16=960KHz (if supported), extend measDurationSymbols-r16 to {1,14,28,42,70,140, 560,1120}

This contribution discusses the remaining issues on the unlicensed channel access in 60GHz.
2. Discussion
2.1 [bookmark: _GoBack]The Multiple Channel Access 
In FR2-2, there are multiple channels. Two kinds of method for multiple channel access in 60GHz unlicensed bands are identified [3]. 
· Type A: Perform independent eCCA for each channel
· Type B: Identify a primary channel and perform eCCA on the primary channel, while perform Cat 2 LBT for other channels in the last observation slot
Type A multi-channel channel access is supported in the last RAN1 meeting agreement. The accompanying problem is that how each channel should be aligned at the final slot and how the contention window is reinitialized. These problem is mentioned in the email discussion summary [3]. Whereas there is no consensus.
Generally, for how each channel should be aligned, there are two options
· Option 1: For Type 1 channel access, if the gNB/UE LBT counter reaches 0 but it is not ready for transmission, the gNB/UE stops sensing, and resume sensing for one sensing slot, right before the targeted transmission start time. Only if the sensing slot is sensed as idle, the Type 1 channel access on that channel is declared as successful and the transmission can start
· Option 2: For Type 1 channel access, if the gNB/UE LBT counter reaches 0 but it is not ready for transmission, the gNB/UE stops sensing. The transmission can start the targeted transmission start time without one additional channel sensing.
The additional waiting time of Option 1 can make the channel unavailable. Therefore, there is the additional channel sensing before the targeted transmission start time. The additional waiting time need to be regulated. Since the longer the waiting time, the more unavailable the channel becomes. We suggest that there can be a maximum waiting time. Beyond this waiting time, no transmission will be allowed.
On the other hand, in Option 2, no additional sensing will be performed before the targeted transmission time. This is very similar to the gap in the COT sharing case. If the gap is small enough, no CAT2 LBT will be performed in NR-U. We may have similar designs here. If the waiting time is short, no additional channel sensing will be performed. That will simplify the design and relieve the UE burden.
Proposal 1: Support Option 1 with a maximum waiting time defined.
Proposal 2: Support Option 2. If the waiting time is short, no additional channel sensing before the target transmission time will be performed.

After the gNB/UE ceases transmission in any one channel, the gNB/UE can reinitialize the counter for all channels. On the other hand, if only the counter of the channel where the gNB/UE ceases transmission, is reinitialized, that put the other channel at an unfair position. Further, the freezing of the counters of the other channels neglects the actual conditions of these channels. It is an infeasible solution. Thus, we think reinitializing the counter for all channels is a proper way to align the counters for all the channel. 
Proposal 3: After the gNB/UE ceases transmission in any one channel, the gNB/UE reinitializes the counter for all channels.
2.2 LBT Indication
The working mode of a UE can be LBT or non-LBT. The working mode can be indicated to UE in the SIB. e.g., SIB1. Furthermore, this working mode can also be indicated to UE in DCI. Thus, a prioritization scheme is needed when UE receives multiple indications of the LBT mode. 
The DCI is a fast scheduling scheme compared with SIB. It reflects the real time channel conditions better than the SIB. Thus, the LBT indication from DCI should have higher priority. For example, once a UE just camps on a new cell. From SIB1, the UE knows that it is working in non-LBT mode. Assume that the other UEs of this new cell are all working in LBT mode. In this case, the newly camping UE put the other UEs at a disadvantage position. Thus, this UE should be turned into LBT mode quickly. One possible way is by DCI.
Proposal 4: The LBT mode/non-LBT mode indication from DCI has a higher priority than that from SIB. 
2.3 LBT Bandwidth
In the previous email discussion [3],
For LBT on a single carrier transmission, gNB performs LBT over the active DL BWP bandwidth.
· This does not rule out gNB implementation to performance LBT over a wider bandwidth, but the ED threshold used should not be higher than the ED threshold associated with the active DL BWP bandwidth

Accordingly, the LBT can be performed at a much larger bandwidth than the scheduling BWP, however, that would introduce more interference and degrade the performance. Besides, the corresponding UE behavior is not clarified. Whether the UE will takes the LBT at a wider bandwidth than the activated BWP? This problem is the similar to the problem of multi-channel access. For simplicity, we will not go deeper. The BWPs in a much wider (CC) band is a miniature of the multi-channel access. Consider that the CC at 60GHz is much wider, say 2.16GHz, the BWPs can be discontinuously apart. It is not wise to consider the LBT over BWPs as implementation problem and introduce additional interference. That would put NR at an inferior position to Wi-Fi. Thus, we suggest to clarify the BWP as LBT performing range.

Proposal 5：Clarify LBT performing range in frequency domain regarding the BWPs. 
3. Conclusion
In this contribution the following proposals and observations have been made:
Proposal 1: Support Option 1 with a maximum waiting time defined.
Proposal 2: Support Option 2. If the waiting time is short, no additional channel sensing before the target transmission time will be performed.
Proposal 3: After the gNB/UE ceases transmission in any one channel, the gNB/UE reinitializes the counter for all channels.
Proposal 4: The LBT mode/non-LBT mode indication from DCI has a higher priority than that from SIB. 
Proposal 5：Clarify LBT performing range in frequency domain regarding the BWPs. 
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