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Introduction
In the last RAN#1 meeting, channel access mechanism for 52.6 to 71GHz were discussed, and the following agreements or conclusions were achieved [1].
	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.

Decision: As per email decision posted on Jan 23rd,
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 BW

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 [image: ] 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 [image: ] and after the counter [image: ] is zero in step 4. The counter [image: ] is adjusted by sensing the channel for additional sensing slot duration(s) according to the steps below:
1) set [image: ], where [image: ] is a random number uniformly distributed between 0 and [image: ], and go to step 4;
2) if [image: ] and the gNB/UE chooses to decrement the counter, set [image: ];
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 [image: ], stop; else, go to step 2.
5) sense the channel until either it is detected busy within an additional defer duration [image: ] or it is detected to be idle for the sensing slot of the additional defer duration [image: ];
6) if the channel is sensed to be idle during the sensing slot duration of the additional defer duration [image: ], go to step 4; else, go to step 5;
In the above procedures, [image: ] is the contention window and [image: ]. 
The defer duration is [image: ]and includes a sensing slot duration [image: ] 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 [image: ].
[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.
A gNB/UE may transmit a transmission(s) on a channel immediately after [image: ] which includes ends with a sensing slot with of a duration [image: ] 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}


In this contribution, we discuss the remaining issues on the channel access mechanism for 52.6 to 71GHz.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
Multi-Channel channel access
For Multi-Channel channel access, it was agreed that Type A multi-channel channel access is supported:
	Agreement
Type A multi-channel channel access is supported.
· FFS whether legacy mechanisms such as type A1 is supported


With the above agreements and according to the previous definition (In RAN1#104e agreements, Type A multi-channel channel access was defined as: Perform independent eCCA for each channel), it is not clear 1) Whether the backoff counter should be independently determined for each channel. 2) How to maintain the counters among each channel (e.g., whether the legacy maintenance mechanism such as type A1 is supported). 
· Issue 1: Whether the backoff counter should be independently determined for each channel
According to [2], the definition of Type A multi-channel channel access are descripted as follows:
	[bookmark: _Toc524694433][bookmark: _Toc28873143][bookmark: _Toc35593601][bookmark: _Toc44669009][bookmark: _Toc51607158][bookmark: _Toc74647489]4.1.6.1	Type A multi-channel access procedures
An eNB/gNB shall perform channel access on each channel , according to the procedures described in clause 4.1.1, where  is a set of channels on which the eNB/gNB intends to transmit, and , and  is the number of channels on which the eNB/gNB intends to transmit.
The counter  described in clause 4.1.1 is determined for each channel  and is denoted as .  is maintained according to clause 4.1.6.1.1 or 4.1.6.1.2.
If a gNB configures a carrier without intra-cell guard bands as described in clause 7 in [8], the gNB may not transmit on channel  within the bandwidth of the carrier, if the gNB fails to access any of the channels of the carrier bandwidth.


In our understanding, the counter  is independently determined for each channel , unless type A2 multi-channel access procedure is supported. However, according to the current spec [2] (as copied below), type A2 is under the assumption there are multiple CWS, and the random number with the largest CW is used. As we don’t have multiple CW here, type A2 does not apply.
	4.1.6.1.2	Type A2 multi-channel access procedures
Counter  is determined as described in clause 4.1.1 for channel , and is denoted as , where  is the channel that has the largest  value. For each channel , .
When the eNB/gNB ceases transmission on any one channel for which  is determined, the eNB/gNB shall reinitialise  for all channels. 
For determining  for channel , any PDSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.1.4.2.


Therefore, by default, the backoff counter for type A multi-channel channel access should be independently determined for each channel.
Proposal 1: For type A multi-channel channel access, for each channel, the counter is independently determined.

· Issue 2: How to maintain the counters among each channel (e.g., whether the legacy maintenance mechanism such as type A1 is supported).
As mentioned by some companies, if the counters among each channel are maintained independently, it may result in transmissions starting on one channel while the device is sensing on another channel, and this may lead to inter-channel interference. Thus, how to maintain the counters among each channel to align the transmission times in multiple channels should be considered. 
According the definition of Type A multi-channel channel access in the current spec, the counter  is maintained according to type A1 multi-channel access procedures or Type A2 multi-channel access procedures (37.213 4.1.6.1.“ is maintained according to clause 4.1.6.1.1 or 4.1.6.1.2.”). As type A2 does not apply and legacy Type A1 procedure also uses independent backoff counters, the current maintenance mechanism in type A1 (as copied below) can be considered for 52.6GHz to 71 GHz.
	[bookmark: _Toc28873144][bookmark: _Toc35593602][bookmark: _Toc44669010][bookmark: _Toc51607159][bookmark: _Toc74647490][bookmark: _Toc524694434]4.1.6.1.1  Type A1 multi-channel access procedures
Counter  as described in clause 4.1.1 is independently determined for each channel  and is denoted as . 
If the absence of any other technology sharing the channel cannot be guaranteed on a long term basis (e.g. by level of regulation), when the eNB/gNB ceases transmission on any one channel , for each channel , the eNB/gNB can resume decrementing  when idle sensing slots are detected either after waiting for a duration of , or after reinitialising . 
For determining  for channel , any PDSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.1.4.2. 


In our understanding, legacy type A1 is workable and it can be used to ensure an aligned start of the transmission in different channels. Besides, we are open for the issue indicated by the FL in the last meeting “under A1, the resume of counting down requires a 4 sensing slot backoff, which is larger than out maximum CW. It is faster to just pick another random number”, this can be discussed and confirmed during this meeting, if majority companies think this optimization is needed.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 2: For type A multi-channel channel access, the legacy counter maintenance mechanism in type A1 is supported. 

[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Conclusion
Based on the analyses and discussions, we have the following proposals:
Proposal 1: For type A multi-channel channel access, for each channel, the counter is independently determined.
[bookmark: _GoBack]Proposal 2: For type A multi-channel channel access, the legacy counter maintenance mechanism in type A1 is supported. 
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