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1. [bookmark: _Ref494794648]Introduction
The channel access mechanisms for 52.6-71 GHz NR operation were agree to be part of work items during RAN #90e and the WID was further revised in RAN #93-e meeting [1]. The agreements are listed as follows.

	· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 


In this contribution, we discuss unresolved issue for channel access mechanisms in 60 GHz, i.e., multi-beam COT aspects.


2. LBT mechanisms enhancements   
2.1 Multi-beam COT aspect
	In RAN 1 #107-e meeting, the agreement relevant to multi-beam COT is achieved and listed as follows.

	Agreement
For a COT with MU-MIMO (SDM) transmission, support both Alt 1 and Alt 2 below:
· Alt 1: Single LBT sensing at the start of the COT with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT, if the node can perform simultaneous sensing in different beams 
Note: On UE side, no UE capability will be introduced for this purpose. 






	Agreement
Within a COT with TDM of beams with beam switching, at least support Alt 1
· Alt 1 (from previous agreement): Single LBT sensing with wide beam ‘cover’ all beams to be used in the COT 

Agreement
Within a COT with TDM of beams with beam switching, Alt 2 is supported if the node has the capability to perform simultaneous sensing in different beams. Alt 3 is allowed as node implementation choice if the node also supports Cat 2 LBT. The use of Alt 2 or Alt 3 is based on node’s implementation.
· Alt 2 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
Alt 3 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on Cat 2 LBT before beam switch



　　The issue comes from the supported Alt 2 or 3 of SDM or TDM transmissions. As shown in Fig. 1,
 
[image: ]
				Fig. 1 Different LBT durations due to independent per-beam LBT 

independent per-beam can result in different LBT duration for each beam. The behaviors for beams finishing LBT earlier needs to be further clarified and several options were proposed in RAN 1 #107b-e meeting as follow. 

	· Alt 1. During the count-down of Type 1 channel access, the gNB/UE may not deduct counter for each sensing slot sensed as idle. The sensing continues till the gNB/UE is ready to transmit.
· Eg, if the gNB/UE counted down to 0 before it is ready to transmit, the gNB/UE will continue sensing till the time it is ready to transmit, while keeps the counter to 0
· Moderator note: This is closer to the current 37.213 as it says “the gNB/UE chooses to decrement the counter” in step 2, which implies the gNB/UE may choose not to decrement the counter. However, the procedure may still need to be revised to accurately reflect this alternative
· Alt 2. During the count-down of Type 1 channel access, if the gNB/UE 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
· Moderator note: There will be spec impact to add this in 4.4.1 of 37.213

	· Alt 3 (from Apple). Once counter count down to zero, COT starts. The time between counter = 0 to transmission starts is treated as gap, which is counted into the 5ms total COT duration. No further sensing before transmission, as we agreed no further sensing after gap within COT. 
· Moderator note: This alternative implies the COT can start without a transmission, and the transmission can start any time within MCOT after the COT starts.
· Alt 3b (from FW). Once counter count down to zero, COT starts. The time between counter = 0 to transmission start is treated as gap, which is counted into the 5ms total MCOT duration. 
· Node resumes sensing on channel for one sensing slot, right before the targeted transmission start time. Only if the sensing slot is sensed as idle, the transmission can start
· Alt.4 (from Intel): once the counter goes down to zero, but the device is not able to transmit, the device may draw a new counter, and it will start sensing again. 
· Alt 5 (from HW): During the count-down of Type 1 channel access, if the gNB/UE counter reaches 0 but it is not ready for transmission, the gNB/UE may continue sensing the channel in additional sensing slots before the target transmission start time. The transmission can start only if either the channel continues to be sensed idle in all additional sensing slot durations or the channel is sensed idle within at least T_d duration ending immediately before the target transmission start time



　　In our view, as many companies already pointed out in the email discussion, Alt 1 is not complete since it does not define the behavior if a sensing slot is detected to be busy during the additional sensing. Besides, this issue can be solved by the existing mechanism in sub-6 NR-U, i.e., by reusing self-deferred transmission mechanism. In TS 37.213, the self-deferred transmission is described as follows. The
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highlighted part states that at least a deferral duration needs to be performed right before the transmission as the gNB is ready to transmit the data. Hence, Alt 2 and Alt 5 are both acceptable for us. In particular, Alt 5 is our first preference since the definition of the additional sensing duration is the same as that in sub-6 NR-U. As for Alt 3 and Alt 3b, it’s complicated designs in our view because in involves per-beam COT. We understand that the motivation to set a timer for each beam is to avoid infinite delay after one complete cat 3 LBT has been implemented. However, the self-deferred transmission in sub-6 NR-U already allows the behavior similar as Alt 2 or Alt 5 and did not regard this issue as a concern. Moreover, the use case of self-deferred transmission is twofold in our understanding: (1) when multiple gNBs or TRPs want to perform coordinated transmission for DL data for a given UE, while involved gNBs/TRPs finish its LBT at different timing; (2) a UE finishes the LBT procedure for its UL transmission earlier than the allowed transmission time indicated by UL grant. In the above two use cases, it can be seen that the device performing LBT tend to begin the data transmission as soon as possible after the root cause for activating self-deferred transmission is solved. Therefore, the concern from Alt 3 and Alt 3b will not happen if Alt 2 or Alt 5 is supported. In addition, RAN 2 already agree that no per-beam indication for LBT failure is needed, adopting per-beam COT procedure as in Alt 3 and Alt 3b seem to contradict the agreement in RAN 2. 

Proposal 1: For multi-beam COT, support Alt 5, if any issues for Alt 5, support Alt 2.

3. Conclusion
In this contribution we have discussed unresolved issue for channel access above 52.6 GHz and provided following proposal:

Proposal 1: For multi-beam COT, support Alt 5, if any issues for Alt 5, support Alt 2.
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If an eNB/gNB has not transmitted a transmission after step 4 in the procedure above, the eNB/gNB may transmit a
transmission on the channel, if the channel is sensed to be idle at least in a sensing slot duration T,; when the eNB/gNB
is ready to transmit and if the channel has been sensed to be idle during all the sensing slot durations of a defer duration
T, immediately before this transmission. If the channel has not been sensed to be idle in a sensing slot duration Ty
when the eNB/gNB first senses the channel after it is ready to transmit or if the channel has been sensed to be not idle
during any of the sensing slot durations of a defer duration T immediately before this intended transmission, the
<NB/gNB proceeds to step 1 after sensing the channel to be idle during the sensing slot durations of a defer duration T




