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Introduction
[bookmark: _Ref129681832]In this contribution, we discuss the remaining issues for the channel access mechanisms for operation in the 60 GHz unlicensed band in light of the latest agreements and email discussions. Accompanying draft CRs based on the latest version of Rel-17 specifications are referenced.
[bookmark: OLE_LINK41]Discussion
Clarification to reference subcarrier spacing for CO-Duration-r17
In meeting RAN1#108-e, the following agreement was achieved regarding the higher layer parameter CO-Duration provided in CO-DurationsPerCell in FR2-2 [1]:
	Agreement
· CO-Duration maximum value is increased to 4480 to support 5ms maximum COT under 960 kHz. 
· Support using 120 kHz, 480 kHz, and 960 kHz as the reference SCS for CO-Duration definition
· Note this may not have any additional spec impact




RAN2 has captured the above agreement in TS 38.331 v17.2.0 by introducing the new IE CO-DurationsPerCell-r17 in which the parameter CO-Duration-r17 with the increased maximum value of 4480 symbols is provided along with the parameter subcarrierSpacing-r17 which indicates the applicable reference subcarrier spacing as shown below.  
CO-DurationsPerCell-r16 ::=   SEQUENCE {
    servingCellId-r16             ServCellIndex,
    positionInDCI-r16             INTEGER(0..maxSFI-DCI-PayloadSize-1),
    subcarrierSpacing-r16         SubcarrierSpacing,
    co-DurationList-r16           SEQUENCE (SIZE(1..64)) OF CO-Duration-r16
}

CO-DurationsPerCell-r17 ::=   SEQUENCE {
    servingCellId-r17             ServCellIndex,
    positionInDCI-r17             INTEGER(0..maxSFI-DCI-PayloadSize-1),
    subcarrierSpacing-r17         SubcarrierSpacing,
    co-DurationList-r17           SEQUENCE (SIZE(1..64)) OF CO-Duration-r17
}

CO-Duration-r16 ::=    INTEGER (0..1120)
CO-Duration-r17 ::=    INTEGER (0..4480)

However, both IEs CO-DurationsPerCell-r16 and CO-DurationsPerCell-r17 share the following same field description. We currently observe that the field subcarrierSpacing includes SCS values for FR1 as well. Therefore, it is not clear from the field descriptions whether the SCS values for FR1, i.e., 15/30/60 kHz, could be provided as reference SCS in subcarrierSpacing-r17 for which case the COT durations configured could be incorrect or even exceeding the 5ms MCOT in FR2-2. We think that a clarification is need as such to the field description, e.g. only the value 15/30/60 khz can be configured in CO-DurationsPerCell-r16, and only 120/480/960 kHz can be configured in CO-DurationsPerCell-r17.

	CO-DurationsPerCell field descriptions

	co-DurationList
A list of Channel Occupancy duration in symbols.
The maximum duration that can be configured for the following SCS:
-	15 kHz: 280.
-	30 kHz: 560.
-	60 kHz: 1120.
-	120 kHz: 560.
-	480 kHz: 2240.
-	960 kHz: 4480.

	positionInDCI
Position in DCI of the bit field indicating Channel Occupancy duration for UE's serving cells (see TS 38.213 [13], clause 11.1.1).

	servingCelIId
The ID of the serving cell for which the configuration is applicable.

	subcarrierSpacing
Reference subcarrier spacing for the list of Channel Occupancy durations (see TS 38.213 [13], clause 11.1.1).



Proposal 1: RAN1 to clarify that only the values 120/480/960 kHz can be configured as reference subcarrier spacing in CO-DurationsPerCell-r17 and that the values 15/30/60 kHz cannot be configured. 
· Send an LS to RAN2 informative of the clarification. 
	
Initiating a multi-beam COT using independent per-beam LBTs
Following FL recommendation CA-4-1 in RAN1#111 [2], further discussion is needed and companies are encouraged to provide their views on the following issue:
In meeting RAN1#109-e, the following agreement was achieved regarding the channel access procedures for initiating a multi-beam COT using independent per-beam LBTs [3] with the following FFS point
	Agreement
When independent per-beam LBT sensing is performed at gNB or UE, each time the gNB or UE attempts to acquire a COT
· Apply independent Type 1 channel access to each beam
· the gNB/UE shall re-initialize the counter for each beam 
· the initial value of the counter is independently determined for each beam
· count-down process is independent for each beam
· Start of the channel occupancy time in all beam is aligned.
· To acquire a new COT, the applied Type 1 channel access process for a new COT to each beam shall not start before the end of the previous COT. 
· FFS: The aligned start of the channel occupancy time in all beam shall be at least Td+Ninit_max*5us from the end of the previous COT, where Ninit_max is the maximum initial counter value generated across all beams.
· Text Proposal 5-4-2-A below is endorsed for TS37.213 v17.1.0 clause 4.4.6
· Note to editor: Editor may need to decide if there is a better location in spec to place the TP




As such, for initiating a new multi-beam COT, the Type 1 channel access procedure for a respective beam shall only start on or after the end of the previous COT towards the aligned start time of the new COT. 
Based on the following specifications, if a backoff counter does not reach 0 before the aligned DL start time, the channel cannot be accessed by the gNB on the respective beam and the corresponding transmission(s) would be dropped. 


	4.4	Channel access procedures for frequency range 2-2
…
When the gNB intends to transmit a DL transmission(s) across multiple transmission beams, if the gNB performs sensing on the corresponding sensing beam(s) independently, the DL transmission(s) can occur on a transmission beam(s) among the multiple transmission beams if the channel access procedures on the corresponding sensing beam(s) have succeeded, and the channel occupancy would start at the same time across the multiple transmission beams.




Whereas, for UL, the understanding of some companies is even more strict, i.e., the channel cannot be accessed by the UE on all beams and all corresponding transmissions would be dropped and that is the reason why whether to apply such a strict behavior was left to UE implementation in RAN1#110bis-e as follows
	Conclusion
When independent per-beam LBT sensing is performed at UE, whether a transmission is allowed to occur on a subset of beams, where all of the corresponding LBT procedures for the subset of beams have been successful, is left for UE implementation.
· FFS spec impact, if any



Therefore, the intention of the FFS point above is to ensure the efficiency of the multi-beam channel access procedure by ensuring that the time duration from the end of the previous COT to the start of the new COT is at least the time required for all backoff counters to reach 0 in the ideal case in which the channel on the respective sensing beams is idle throughout the respective Type 1 channel access procedures. Otherwise, some or all transmissions would be dropped even though the channel is idle on the respective beam(s). 

[image: ]
Figure 1: A constraint on the aligned starting time is needed to ensure efficiency of the multi-beam channel access procedures. Unlike Rel-16 multi-channel access, this issue impacts even single channel access in Rel-17 
While it was argued in previous meetings that it could be an implementation issue for the gNB/UE to start each Type 1 channel access procedure early enough such that the corresponding counter can reach 0 before the aligned start time, we stress that it is NOT feasible to do so if the time duration from the end of the previous COT to the start of the new COT is insufficient for one or more backoff counters to reach 0 even if the channel has been idle since the start of the Type 1 channel access procedures as shown in Figure 1. 
Furthermore, we note that in in Rel-16, the dependency of the ‘aligned’ start time in one channel on another independent backoff counter only happens in the multi-channel access procedure, i.e., that independent backoff counter is associated with another channel. There is no issue for operating on a single channel.
Whereas, in Rel-17 multi-beam COT, even when operating on a single channel, some or all transmissions would be unnecessarily dropped in the cases illustrated in the above figure even though the channel is idle leading to inefficient multi-beam channel access procedure      
The accompanying draft CR in [4] captures the proposed constraint addressing the FFS point while avoiding defining a maximum initial counter value generated across all beams.
Observation 1: In Rel-16, the dependency of the ‘aligned’ start time in one channel on another independent backoff counter only happens in the multi-channel access and hence there is no issue for operating on a single channel. Whereas, in Rel-17 multi-beam COT, some or all transmissions could be unnecessarily dropped even when operating on a single channel.

Proposal 2: For initiating a new multi-beam COT using independent per-beam LBTs in FR2-2, the time duration from the end of the previous COT to the start of the new COT is at least the time required for all backoff counters to reach 0 when the channel on the respective sensing beams is idle throughout the respective Type 1 channel access procedures.
· Endorse draft CR in [4] to Clause 4.4.6 of TS 37.213 v17.4.0.

Conclusions
Based on the discussions, the following proposals and observations are made:
Proposal 1: RAN1 to clarify that only the values 120/480/960 kHz can be configured as reference subcarrier spacing in CO-DurationsPerCell-r17 and that the values 15/30/60 kHz cannot be configured. 
· Send an LS to RAN2 informative of the clarification. 

Observation 1: In Rel-16, the dependency of the ‘aligned’ start time in one channel on another independent backoff counter only happens in the multi-channel access and hence there is no issue for operating on a single channel. Whereas, in Rel-17 multi-beam COT, some or all transmissions could be unnecessarily dropped even when operating on a single channel.

Proposal 2: For initiating a new multi-beam COT using independent per-beam LBTs in FR2-2, the time duration from the end of the previous COT to the start of the new COT is at least the time required for all backoff counters to reach 0 when the channel on the respective sensing beams is idle throughout the respective Type 1 channel access procedures.
· Endorse draft CR in [4] to Clause 4.4.6 of TS 37.213 v17.4.0.
· 
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