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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 provides clarifications on some of the remaining items left for discussion. 

Discussion
2.1 Responding UE over a shared COT

During RAN1 #111 [3], the following agreement, concerning a responding UE over a shared COT, was reached:

Agreement
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.
We observe the following:
· The NR-U specs [2] preclude any type of UE-to-UE transmissions. 
· The UE-to-UE transmissions increase the risk of hidden node occurrence for any coexistent type of technology (other overlapping NR-U networks and/or Wi-Fi networks). 

We discuss COT forwarding/relaying impact on potential coexistence, based on the visual example provided below:
· UE01 could successfully execute Clear Channel Assessment (CCA) procedures against UE02, UE03, UE04 and STA01. UE01 may have no clearance towards STA02. In this case, UE01 may start its transmission (Y), overlapping with transmission (X) from STA02.
· Due to hidden node STA02, the reception of the transmission (X) received at UE02 may be overlapping with the reception of transmission (Y), at UE02 and UE03, resulting into a degraded Rx of transmission Y.
· If UE04 is allowed to transmit PSFCh to UE03 (non-originating UE, then UE03 transmission will overlap with STA02 transmission, resulting in collisions over the air.)
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	A. Example of hidden node occurrence augmented by the number of UE to UE transmission opportunities
	B. Example of SL-U COT sharing.


Figure 1. Example of augmented risk of hidden node, due to multiple UE to UE transmissions.

Observation 1. The higher the number of UE-to-UE transmissions, the higher the risk of hidden node occurrence.

Observation 2. COT forwarding/relaying and/or PSFCh tranmissions to a non-originating UE could result into an increased over their collision risk, augmented by the increased hidden node occurrence probability.

Observation 3: The responding UE transmission should immediately follow the COT initiating UE transmission according with [2].


In this context, the following types of transmissions should be prohibited:
· a UE executing COT forwarding and/or 
· a transmitting PSFCh to a UE other than the initiator.

Further explanatory information could be found in section 2.5?

Proposal 1.  A responding UE can’t transmit PSFCh to a UE(s) other than the COT initiating UE.

Proposal 2. UE can’t forward/relay COT sharing information to a UE, other than the COT initiating UE 


2.2 SL-U EDT details

Concerning the NR-U EDT applicability to UL transmissions, RAN1 #112b-e [4] agreed on:

Agreement
[bookmark: _Hlk132797182]The existing NR-U EDT procedures for uplink transmissions is taken as the baseline for SL-U in Rel-18.
· FFS: details for S-SSB and PSFCH transmissions (e.g., EDT determination based on PC,MAX and/or network configured EDT, value for TA), if needed
The EDT requirements were specified by [2] #4.1.5. A SL_U UE acting as a gNB (transmitting to a subordinate UE, the transmission may include S-SSB sequence) will operate under the NR-U EDT requirements mentioned above.

For more explanatory information, see also [7].

Proposal 3. The existing NR-U EDT specification is re-used for SL-U Rel 18.

2.3 Dynamic channel access employing Type A or Type B access

The following agreement has been reached during RAN1 #112b-e [4].

Agreement
For dynamic channel access mode with multi-channel case in SL-U, both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels.
· FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
· FFS: whether this can initiate a shared COT
· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels

Type A multi-channel access procedure is performed on each channel ,  the counter N ([2], clause 4.1.1) being determined separately for each channel ci. This type of transmission is intended for use cases not spanning across multiple channels.
Type B multi-channel access employs the selection of channel cj before each transmission for a certain duration as described by [2] #4.6.2. This type of transmissions is applicable to the cases where PDSCh is scheduled across multiple channels.
Both cases involve the support of the gNB (or the UE acting as a gNB in SL-U case).

Observation 4. Type A or Type B multi-channel transmission shall not be left out to the UE implementation.

[2] allows only single channel COT sharing: section #4.1.1. discusses only about ‘the channel to be idle’ and not about ‘channels to be idle’.

Observation 5. Sharing COT over multi-channels is precluded.

Observation 6. No special handling for multi-channels over a shared COT is necessary since the latter is not supported.

Accordingly, the above agreement should be updated as follows:

Proposal 3
For dynamic channel access mode, with multi-channel SL-U case, a UE could support both NR-U DL Type A and Type B multi-channel access procedures, for multiple PSFCH transmissions on multiple channels, according with NR-U specifications [2] section #4.1.6. COT sharing for multi-channel access is precluded.
· FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
· FFS: whether this can initiate a shared COT.
· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels.
2.4  Type 2A/2B/2C transmissions

The following agreement has been reached during RAN1 #110 [6]:

Agreement
· Type 2A/2B/2C SL channel access procedures
· Type 2A channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≥ 25μs in a shared channel occupancy
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2A is used also for the case of short control signalling transmission
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≤ 16μs in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs


During the meetings, following RAN1 #110, no consensus was reached on the conditions and limitations (marked as FFS) surrounding this Agreement. Until these conditions are discussed and agreed on (e.g., FFS are eliminated), this agreement can’t be considered as valid. The contentious conditions/limitations are highlighted (yellow).

Type 2C is considered the most aggressive type of access (shared spectra concerning), since it doesn’t use any channel sensing. 
In the NR-U case, the gNB and UE roles are clearly defined, but in the SL-U case, any UE could assume either the gNB or the UE role.
We present a visual possible COT sharing traffic example of mixed SL_U Type 2B/2C traffic (Figure 2), based on the above agreement.
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	A. Example of SL-U UE cluster.
	B. COT Sharing traffic using Type 2B and 2C, based on the left side topology





Figure 2. Example of a cluster of SL-U UEs employing mixed Type 2B/2C access.

We observe the following:
· UE04 (Type 2B access) detects STA02’s transmission’s start and it doesn’t transmit.
· UE02 (Type 2C access) doesn’t execute any sensing and the UE02 transmission may overlap with a STA02 transmission, started during the 16us gap preceding the UE02 transmission

Observation 7. The usage of Type2C traffic doesn’t support a fair traffic model against other coexistent technologies.

Concerning the NR-U case, the gNB and UE roles are clearly defined but (in the SL-U case) any UE could assume either the gNB or the UE role.

Observation 8. The applicability of Type 2C traffic shall be limited only to one responding UE using one RB set, as defined by NR-U specs. 

Observation 9. The extension of Type 2C traffic to multiple SL-U UEs, employing different RB sets shall not be allowed due to the increased probability of hidden node occurrence.

Concerning the following ‘FFS the case when the gap is between 16 and 25us’:
· [2] sections #4.1.2 and 4.2.1 define exactly the gap duration for DL/UL Type 2B/2C (16us including the sensing slot) and Type 2A (25us consisting of duration Tf=16us, followed by a 9us sensing slot). There is no support for a variable gap duration (e.g. between 16 and 25us).

Observation 10. SL-U shall not support and modified type 2B or 2C traffic employing gaps other than 16 (Type 2B/2C) or 25us (Type 2A).

Concerning the following statement: ‘FFS whether Type 2C is used also for the case of short control signaling transmission’:

· NR-U specs [2] considered either Type 1 or Type 2A type of traffic for short signaling transmissions.

Observation 11. Type 2C traffic shall not be used for supporting Short Control Signaling traffic.

Concerning the following ‘FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs’:
· This FFS is not clear what is referring to. 

Observation 12. There are no additional conditions outside [2] workframe applicable to Type 2B or Type 2C traffic.

Based on all observations stated in this section, we propose the following modified agreement:

Proposal 4
Agreement
…………………….
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a COT responding UE following transmission(s) by a COT initiating UE, at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a COT responding UE following transmission(s) by a COT initiating UE for a gap of 16us, in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs

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

Observation 1. The multiplication of UE-to-UE transmissions multiply the risk of hidden node occurrence.

Observation 2. COT forwarding/relaying and/or PSFCh tranmissions to a non-originating UE could result into an increased over their collision risk, augmented by the increased hidden node occurrence probability.

Observation 3: The responding UE transmission should immediately follow the COT initiating UE transmission according with [2].


Proposal 1.  A responding UE can’t transmit PSFCh to a UE(s) other than the COT initiating UE.

Proposal 2. UE can’t forward/relay COT sharing information to a UE, other than the COT initiating UE 

Proposal 3. The existing NR-U EDT specification is re-used for SL-U Rel 18.


Observation 4. Type A or Type B multi-channel transmission shall not be left out to the UE implementation.

Observation 5. Sharing COT over multi-channels is precluded.

Observation 6. No special handling for multi-channels over a shared COT is necessary since the latter is not supported.


Proposal 4
For dynamic channel access mode, with multi-channel SL-U case, a UE could support both NR-U DL Type A and Type B multi-channel access procedures, for multiple PSFCH transmissions on multiple channels, according with NR-U specifications [2] section #4.1.6. COT sharing for multi-channel access is precluded.
· FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
· FFS: whether this can initiate a shared COT.
· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels.

Observation 7. The usage of Type2C traffic doesn’t support a fair traffic model against other coexistent technologies.

Observation 8. The applicability of Type 2C traffic shall be limited only to one responding UE using one RB set, as defined by NR-U specs. 

Observation 9. The extension of Type 2C traffic to multiple SL-U UEs, employing different RB sets shall not be allowed due to the increased probability of hidden node occurrence.

Observation 10. SL-U shall not support and modified type 2B or 2C traffic employing gaps other than 16 (Type 2B/2C) or 25us (Type 2A).

Observation 11. Type 2C traffic shall not be used for supporting Short Control Signaling traffic.

Observation 12. There are no additional conditions outside [2] workframe applicable to Type 2B or Type 2C traffic.

Proposal 5
Agreement
…………………….
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a COT responding UE following transmission(s) by a COT initiating UE, at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a COT responding UE following transmission(s) by a COT initiating UE for a gap of 16us, in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs
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