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Introduction
In previous RAN1 meetings, regarding the channel access mechanism for SL-U, series of agreements were achieved with respect to aspects including Type 1 and Type 2 channel access procedures, UE-to-UE COT sharing, multiple channel access, and multiple consecutive slots transmission for resource allocation, etc. 
In this contribution, we continually provide our views on the remaining open issues.
[bookmark: OLE_LINK217][bookmark: OLE_LINK218]
[bookmark: OLE_LINK61]Remaining issues on channel access mechanism
2.1 Shared channel occupancy (UE-to-UE COT sharing)
[bookmark: OLE_LINK406][bookmark: OLE_LINK407][bookmark: OLE_LINK441][bookmark: OLE_LINK442]In SL-U, it is not possible to support COT sharing b/w gNB and UE because gNB can only work on licensed band in Rel-18. However, UE-to-UE COT sharing can be considered because sidelink is a UE-to-UE type transmission. For instance, a COT initiator can first perform a certain time of SL transmission after successful access the channel by using type 1 LBT procedure, then it may share the remaining time of the COT to one or multiple other UEs, the corresponding parameters, such as LBT type, CPE length and CAPC, can be included in the SCI from the COT initiator UE. The target UE can perform the channel access procedure according to these parameters and then transmit their own sidelink data after successful occupy the channel.
[image: ]
Figure 1 Illustration of UE-to-UE COT sharing

In RAN1#114 meeting, the following agreements on UE-to-UE COT sharing have been approved:
	Working assumption
An “Additional ID(s)” field is supported for unicast, groupcast and broadcast, and it is carried in the 2nd stage SCI.
· One pair of L1 source and destination IDs of 24 bits for all cast types + 2 bits for the cast type
· At least for unicast, the source ID is set to the source ID of the COT initiator corresponding to the intended destination
Agreement
For the additional ID, where one pair of L1 source and destination IDs of 24 bits for all cast types:
· For groupcast and broadcast, only L1 destination ID is provided, and source ID bits are reserved.
Agreement
“CAPC level of the initiated channel occupancy”, the payload size is 2 bits and it is carried in the 2nd stage SCI.
Agreement
The applicable RB set(s) for COT sharing is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing.
Agreement
“Remaining COT duration” is expressed in physical slots and it is carried in the 2nd stage SCI. The payload size is 4 bits in 15kHz, 5 bits in 30kHz and 6 bits in 60kHz
· If the indicated remaining COT duration is 0 slot, then the COT is not shared by the initiator UE.
· The starting slot for the remaining COT duration is the slot in which the COT-SI is transmitted.
· Note, when the COT-SI is transmitted in slot n, and if the remaining COT duration is set to K, then the end of the COT duration to share is slot n+K.
Note: “Remaining COT duration” cannot be such that the COT exceeds the maximum COT duration.


[bookmark: OLE_LINK421][bookmark: OLE_LINK422]There were still some remaining issues left for further discussion.
A responding UE’s PSFCH transmission(s)
[bookmark: OLE_LINK40][bookmark: OLE_LINK43]For PSFCH, it has supported for at least when one of the responding UE’s PSFCH transmissions in the shared COT is intended for the COT initiating UE, and there was an FFS bullet on whether a responding UE can transmit PSFCH to UEs other than the COT initiator. In our views, if a responding UE can only transmit the HARQ-ACK feedback to the COT initiating UE, the reliability may be degraded since some HARQ-ACK feedbacks to the UE(s) other than the COT initiating UE may be blocked. Besides, transmitting PSFCH to the UE(s) other than the COT initiating UE will not break the NR-U principle because PSFCH is short enough and can be considered as a kind of control signalling.
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK60][bookmark: OLE_LINK124]Proposal 1: When sharing a channel occupancy, a responding UE can transmit PSFCH(s) to UE(s) other than the initiator.
Furthermore, there was a discussion on whether to support the case when a responding UE’s PSFCH transmissions in a shared COT can be transmitted to UEs other than COT initiator without requiring that at least one of the PSFCH transmissions is intended for the COT initiator. During the discussion on previous RAN1 meetings, there was a preference on supporting this case, while companies with concerns think that it is against the NR-U principle. In our views, a legacy PSFCH occasion only occupies 2 symbols, the impact on UEs from other RATs are expected to be trivial in this sense. In addition, if only the case when one of the responding UE’s PSFCH transmissions in the shared COT is intended for the COT initiating UE is supported, the transmission holes due to the periodic PSFCH slot may increase the risk of the losing the COT.
Proposal 2: When sharing a channel occupancy, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to the shared COT can be transmitted to UEs other than the COT initiator without requiring that at last one of PSFCH transmissions is intended for the COT initiator.

UE forwarding/relaying a COT shared by another UE
Another FFS is to discuss whether COT forwarding/relaying should be supported, i.e., whether the COT sharing information can be redundantly carried by the responding device. From our perspective, this should not be considered since it may cause some unfairness to the UEs from other RATs. 
Proposal 3: COT forwarding/relaying is not supported in SL-U, i.e., the COT sharing information cannot be redundantly carried by the responding UE.

S-SSB and/or PSFCH initiating a COT
Furthermore, there is another remaining open issue to be discussed is whether UE-to-UE COT sharing can be started with S-SSB or PSFCH from the initiator. In our view, this is not feasible. The reason is that in NR-U, there is only one case where a COT initiating UE can indicate the COT sharing parameters as in SL-U, that is, a COT is started with configured PUSCH, and the related parameters are indicated in CG-UCI carried by the corresponding PUSCHs. Then if the COT can be started with S-SSB or PSFCH, how to indicate the COT sharing information is not clear.
[bookmark: OLE_LINK64][bookmark: OLE_LINK67]Proposal 4: Do not support UE-to-UE COT sharing started with S-SSB or PSFCH from the initiator in SL-U.

Contents of COT sharing information
In the agreements w.r.t COT sharing information, there is a note which states that other information can still be considered to be included in the COT sharing information. 
[bookmark: OLE_LINK21]In our opinion, at least hidden node issue should be considered for UE-to-UE COT sharing. For example, a COT sharing responding UE (UE B in below figure) can try to access the channel by using Type 2A or 2B or 2C LBT procedure, which has higher possibility for successful occupying the channel. However, if another UE C surrounding UE B also would like to transmit data by initiating a new COT with type 1 LBT, and it cannot be sensed by the COT initiating UE (UE A), the transmissions from UE C are more like to be blocked by the transmission from UE B in this case. The situation is even worse when UE C is a device from another RAT, since no coordination between UEs is possible. For instance, hidden node issue occurs more frequently in SL than Uu deployment, so it is worthwhile to consider some additional prerequisites for COT sharing operation to address the hidden node issue in SL-U.
[image: ]
Figure 3 Hidden node issue in COT sharing scenario

[bookmark: OLE_LINK80][bookmark: OLE_LINK81]Observation 1: Hidden node issue occurs more frequently in SL than Uu deployment, which increase the possibility of blocking between UEs and bring more unfairness to other RAT UEs.
[bookmark: OLE_LINK62]To address the aforementioned hidden node issue, one feasible way is to limit the using scenario of UE-to-UE COT sharing. For example, distance based HARQ-ACK feedback mechanism in NR sidelink can be a reference. For a COT sharing responding UE, if the location information is available, and it has found that the distance b/w itself and the COT initiating UE is smaller or equal to a threshold, the shared remaining time of the COT can be used for its transmission to the initiating UE, and the corresponding indicated Type 2 LBT can be implemented with the corresponding CPE value; otherwise, it cannot perform SL transmission by sharing the specific COT, and is only allowed to perform Type 1 LBT to initiate a new COT for SL transmission. Then, the “communication range” should be included in the contents of COT sharing information.


Figure 4 Distance based COT sharing mechanism

[bookmark: OLE_LINK126][bookmark: OLE_LINK127]Proposal 4: “Communication range” should be included in the contents of COT sharing information:
· If the distance between a pair of UEs is less than or equal to the indicated threshold, COT sharing can be performed between them; 
· Otherwise, SL transmission can only be performed after successfully initializing a new COT by Type 1 channel access procedure.

[bookmark: OLE_LINK65][bookmark: OLE_LINK66]2.2 Multiple channel access
In RAN1#111 meeting, there is an agreement about multiple channel access as follow:
	[bookmark: OLE_LINK2][bookmark: _Hlk126677917][bookmark: OLE_LINK50]Agreement
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· [bookmark: OLE_LINK55][bookmark: OLE_LINK56]FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets


For S-SSB, unlike PSFCH, UE can only have one S-SSB to be transmitted in a same time. Besides, S-SSB repetition in frequency domain has been agreed under PHY channel design AI, and the repetition operation can be across multiple RB sets. Therefore, in our point of view, NR-U DL multi-channel access procedure can be considered as the baseline for S-SSB transmission.
[bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK79]Proposal 5: For S-SSB transmission in more than one RB set, NR-U DL multi-channel access procedure should be used as the baseline.
[bookmark: OLE_LINK300][bookmark: OLE_LINK301]
[bookmark: _Ref31533076]Conclusions
In this contribution, we provide our further views on the remaining issues of channel access mechanism in SL-U, the following observations and proposals are provided:
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Observation 1: Hidden node issue occurs more frequently in SL than Uu deployment, which increase the possibility of blocking between UEs and bring more unfairness to other RAT UEs.

Proposal 1: When sharing a channel occupancy, a responding UE can transmit PSFCH(s) to UE(s) other than the initiator.
Proposal 2: When sharing a channel occupancy, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to the shared COT can be transmitted to UEs other than the COT initiator without requiring that at last one of PSFCH transmissions is intended for the COT initiator.
Proposal 3: COT forwarding/relaying is not supported in SL-U, i.e., the COT sharing information cannot be redundantly carried by the responding UE.
Proposal 4: “Communication range” should be included in the contents of COT sharing information:
· If the distance between a pair of UEs is less than or equal to the indicated threshold, COT sharing can be performed between them; 
· Otherwise, SL transmission can only be performed after successfully initializing a new COT by Type 1 channel access procedure.
Proposal 5: For S-SSB transmission in more than one RB set, NR-U DL multi-channel access procedure should be used as the baseline.

References
[1] [bookmark: _Ref91755639]3GPP TS 37.213 Physical layer procedures for shared spectrum channel access, V17.3.0, 2022-09.


11/19
image1.png
f ©+2esc

UE-to-UE COT sharing

LBT

UEA UEB




image2.emf
UE A UE B

SL data

COT sharing

COT initiator

UE C

Hidden node issue occurs


image3.emf
UE B

UE A

COT can be shared

UE B

UE A

COT cannot be 

shared


Microsoft_Visio_Drawing.vsdx
UE B
UE A

COT can be shared
UE B
UE A

COT cannot be 
shared



