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Introduction
During RAN1 #110 [1], RAN1 #111 [3], RAN1 #112 and RAN1 #112b-e, many agreements have been reached, concerning SL-U Channel Access Mechanism. This paper follows-up on some of the remaining items left for discussion and make adequate proposals. 

Discussion
2.1 CPE duration and position

During RAN1 #113 [1], the following agreement, concerning CPE transmissions, was reached:

Agreement (1)
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed 16µs.
· Note: for this case, the CPE length should not be longer than up to 2 symbols, as per previous agreements
· FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)
· FFS whether PSSCH can be transmitted instead of or in addition to CPE
· FFS: how to determine the CPE starting position

Agreement (2)
A sidelink transmission burst is defined as a set of SL transmissions from a UE without any gaps greater than 16μs. Transmissions from a UE separated by a gap of more than 16μs are considered as separate sidelink transmission bursts. A UE can transmit SL transmission(s) after a gap of up to 16µs within a sidelink transmission burst without sensing the corresponding channel(s) for availability.


This proposal has to be qualified in the context of the Wi-Fi deferred access. A simplified Wi-Fi deferred access description is summarized below.

[image: ]
Figure 1. Simplified diagram of 802.11ac/ax Wi-Fi deferred access.
802.11 has different priorities for control, data and time critical packets. This can be achieved by different Inter Frame Times (IFS)
- Short Inter Frame Spacing (SIFS) provides the shortest IFS duration, being used by high priority signals (e.g. ACKs).
- PIFS[footnoteRef:1] provides a medium IFS duration, being used by Point-Coordination-Function IFS [1:  PIFS: Point Coordination Function Inter Frame Spacing] 

- DIFS[footnoteRef:2] is a an asynchronous spacing and provides the longest wait duration.  [2:  DIFS: Distributed Control Function Inter Frame Spacing] 


The relationship between these two spacing is:
										Equation 1
										Equation 2
														Equation 3

In order to align with 802.11 specifications and to also avoid over the air collisions, LTE-U and NR-U defined the 16ms and 25ms gaps governing Type 2A and 2B access.

Observation 1:
Gaps up to the equivalent of the SIFS (16ms) and PIFS (25ms) durations are allowed by NR-U access technology (Type 2A/2B/2C).

Observation 2:
Exceeding 16ms (SIF is the shortest Inter Frame Spacing duration e.g. usable by 802.11ax) and 34 ms (DIFS duration) may be not fair to the coexistent 802.11ax and 802.11ac traffic, respectively.


Somehow similar with this approach, NR-U and SL-U expanded the Cyclic Prefix Extension (CPE) to seize the medium. However, the actual 2 symbols long CPE proposal may trigger coexistence fairness coexistence with Wi-Fi, as follows:
1. Using a CPE up to 2 symbols up (34 ms) to may allow the coexistent 802.11ac Wi-Fi nodes to start transmitting after observing a DIFS period (34 ms), when no back-off timer is required. 
2. This condition is respected for SCS=60kHz (symbol duration =16.7 ms). However, [2] specifies band n96, as follows:
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Table 1. Sub Carrier Spacing for band n96 (5925-7125 MHz) [2]

It results that SCS =15 and 30 kHz symbols will exceed by x4 and x2 times respectively the 34 ms DIFS interval used 802.11ac (and 802.11ax when operating in an environment with 802.11ac nodes).

In order to mitigate this conflict, we propose to amend Agreement (1) as follows:
Proposal 1 (Agreement 1)
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed 16µs.
· Note: for this case, the CPE length should not be longer than up to 2 symbols (SCS=60kHz), 1 symbol (SCS=30kHz) when band n96 is employed as per previous agreements.
· FFS the use of SCS=15kHz and lower bands (<6 GHz). 
· FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)
· FFS whether PSSCH can be transmitted instead of or in addition to CPE
· FFS: how to determine the CPE starting position

During RAN1 #113 meeting the following was agreed on, concerning the definition of the SL transmissions.

RAN1 #113 reached the following provisional agreement attempting the clarify the CPE usage:

Agreement (3)
When UE performs Type 2 channel access to start transmitting within a shared COT (to be further studied and down-selected in RAN1#114):
· Alt. 1: Use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission
· Alt. 2: Use only the (pre-)configured default CPE starting position
· Alt. 3: use CPE to make the gap smaller or equal 16us
· Alt. 4: others

Based on the previous discussion, if these two bursts are intended to be part of a single transmission, the max allowable gap duration between two Tx bursts is 16ms, as discussed above,
Proposal 2 
When UE performs Type 2 channel access to start transmitting within a shared COT (to be further studied and down-selected in RAN1#114):
· Alt. 1: Use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission.
· Alt. 2: Use only the (pre-)configured default CPE starting position
· Alt. 3: use CPE to make the gap smaller or equal 16us
· Alt. 4: others No CPE.


2.2 CW adjustment
RAN1 #113 agreed on the following:
Agreement (4)
If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), the following is adopted for the CW adjustment.
· For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· If the same  value is consecutively used for X times for generation of ,  is updated for every priority class  to the next higher allowed value.
· FFS: whether this only applies to a resource pool without PSFCH configuration
· FFS: value of X

We provide clarifications on the FFS statement.
[3] section #4.1.4.3 clarifies the common procedures adjustments for DL transmissions as follows
The following applies to the procedures described in clauses 4.1.4.1 and 4.1.4.2:
-	If , the next higher allowed value for adjusting  is . 
-	If the  is consecutively used  times for generation of ,   is reset to  only for that priority class  for which  is consecutively used  times for generation of .   is selected by eNB/gNB from the set of values {1, 2, …,8} for each priority class .

Accordingly, we propose the following updated Agreement (4). We do not support the extension to PSFCh traffic.
Proposal 3 
If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), the following is adopted for the CW adjustment.
· For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· If the same  value is consecutively used for X times for generation of ,  is updated for every priority class  to the next higher allowed value.
· FFS: whether this only applies to a resource pool without PSFCH configuration
· FFS: value of X
· If the  is consecutively used  times for generation of ,   is reset to  only for that priority class  for which  is consecutively used  times for generation of .   is selected by eNB/gNB from the set of values {1, 2, …,8} for each priority class .
· 
We discuss the Working Assumption (5) approved during RAN1 #113.
Working assumption (5)
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, 
· it is supported that the COT initiating UE can transmit transmission(s) within the same channel occupancy that follows a COT responding UE’s SL transmission(s) according to the channel access procedures.
· FFS details of the SL transmission(s) from responding UE
· FFS whether the above should be based on NR-U DL-UL-UL (Clause 4.2.1.0.3 of TS37.213) or DL-UL-DL (Clause 4.1.3 of TS37.213) COT sharing principle and its corresponding transmission gap requirements
· FFS any other condition and restriction

It is noted that:
· SL-U didn’t define DL or UL entities, unlike [3] dealing with gNB or UE nodes, which in return defines DL or UL traffic directions.
· Instead the SL-U agreements rely on the ‘initiating UE’ and ‘responding UE’ entities, which may be more suitable for the dual role a SL-U UE may have (with gNB or UE).
Hence before proceeding with such any agreements, we should qualify the DL and UL traffic directions in the light of [3] specifications.

Proposal 4 
A SL-U DL traffic direction is determined by the initiating UE transmitting to a responding UE. 
Proposal 5
A SL-U UL traffic direction is determined by the responding UE transmitting to the initiating UE. 

[3] section #4.1.3 specifies the UL-DL traffic conditions within a shared occupancy channel.
‘The transmission shall contain transmission to the UE that initiated the channel occupancy and can include non-unicast and/or unicast transmissions where any unicast transmission that includes user plane data is only transmitted to the UE that initiated the channel occupancy.’

Observation 3
For a shared occupancy channel, unicast UL-DL traffic is supported.

Observation 4
Type 1 UL-DL-UL transmissions are not supported.

Observation 5
Following a UL-DL transmission across a shared occupancy channel, the responding gNB could transmit non-unicast information.

Observation 6
[3] section 4.2.1.0.3 specifies ‘Conditions for indicating Type 2 channel access procedures’. Conditions for maintaining Type 1 UL channel access procedures are specified by #4.2.1.0.2

Observation 7
[3] section 4.2.1.0.2 (Type 1 transmissions) doesn’t support DL-UL-DL transmissions.

Based on Observations 3-7 and Proposals 4-5, we update the Working Assumptions (5) as follows

Proposal 6
(Working assumptions)
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, 
· it is supported that the COT initiating UE can transmit transmission(s) within the same channel occupancy that follows a COT responding UE’s SL transmission(s) according to the channel access procedures.
· FFS details of the SL transmission(s) from responding UE
· FFS whether the above should be based on NR-U DL-UL-UL (Clause 4.2.1.0.23 of TS37.213) or DL-UL-DL (Clause 4.1.3 of TS37.213) COT sharing principle and its corresponding transmission gap requirements.
· FFS any other condition and restriction.

Conclusions
We discussed clarifications concerning SL-U channel access mechanism, as listed below.

Observation 1:
Gaps up to the equivalent of the SIFS (16ms) and PIFS (25ms) durations are allowed by NR-U access technology (Type 2A/2B/2C).

Observation 2:
Exceeding 16ms (SIF is the shortest Inter Frame Spacing duration e.g. usable by 802.11ax) and 34 ms (DIFS duration) are not fair to coexistent 802.11ax and 802.11ac traffic, respectively.

Proposal 1. 
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed 16µs.
· Note: for this case, the CPE length should not be longer than up to 2 symbols (SCS=60kHz), 1 symbol (SCS=30kHz) when band n96 is employed, as per previous agreements
· FFS the use of SCS=15kHz and lower bands (<6 GHz). 
· FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)
· FFS whether PSSCH can be transmitted instead of or in addition to CPE
· FFS: how to determine the CPE starting position
Proposal 2 
When UE performs Type 2 channel access to start transmitting within a shared COT (to be further studied and down-selected in RAN1#114):
· Alt. 1: Use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission.
· Alt. 2: Use only the (pre-)configured default CPE starting position
· Alt. 3: use CPE to make the gap smaller or equal 16us
· Alt. 4: others No CPE.

Proposal 3 
If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), the following is adopted for the CW adjustment.
· For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· If the same  value is consecutively used for X times for generation of ,  is updated for every priority class  to the next higher allowed value.
· FFS: whether this only applies to a resource pool without PSFCH configuration
· FFS: value of X
· If the  is consecutively used  times for generation of ,   is reset to  only for that priority class  for which  is consecutively used  times for generation of .   is selected by eNB/gNB from the set of values {1, 2, …,8} for each priority class .

Proposal 4 
A SL-U DL traffic direction is determined by the initiating UE transmitting to a responding UE. 
Proposal 5
A SL-U UL traffic direction is determined by the responding UE transmitting to the initiating UE. 

Observation 3
For a shared occupancy channel, unicast UL-DL traffic is supported.

Observation 4
UL-DL-UL transmissions are not supported.

Observation 5
Following a UL-DL transmission across a shared occupancy channel, the responding gNB could transmit non-unicast information.

Observation 6
[3] section 4.2.1.0.3 specifies ‘Conditions for indicating Type 2 channel access procedures’. Conditions for maintaining Type 1 UL channel access procedures are specified by #4.2.1.0.2

Observation 7
[3] section 4.2.1.0.2 doesn’t support DL-UL-DL transmissions.
Based on Observations 3-7 and Proposals 4-5, we update the Working Assumptions (5) as follows

Proposal 6
(Working assumptions)
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, 
· it is supported that the COT initiating UE can transmit transmission(s) within the same channel occupancy that follows a COT responding UE’s SL transmission(s) according to the channel access procedures.
· FFS details of the SL transmission(s) from responding UE
· FFS whether the above should be based on NR-U DL-UL-UL (Clause 4.2.1.0.23 of TS37.213) or DL-UL-DL (Clause 4.1.3 of TS37.213) COT sharing principle and its corresponding transmission gap requirements.
· FFS any other condition and restriction.
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