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1 Introduction
In this contribution, we give text proposals to rectify missing or incorrectly captured agreements in Rel-18 specifications, and provide our views on remaining issues on CP extension (CPE) usage, Channel Occupation Time (COT) sharing, multi-consecutive slots transmission (MCSt), Type 1 blocking issue and C-LBT failure.
2 Discussions
Maintenance on COT sharing design 
2.1.1 Container of COT-SI
Background:
In RAN1#114 [2], the following agreement on the contents of COT sharing indication is made:
	Agreement
“CAPC level of the initiated channel occupancy”, the payload size is 2 bits and it is carried in the 2nd stage SCI.
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.
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


According to the above agreements and working assumption, COT-SI fields including CAPC level of the initiated channel occupancy, COT sharing cast type, additional ID(s) and remaining COT duration are carried in 2nd stage SCI. During the phase of editor CR in RAN1 #114, how to capture above fields in the spec was discussed, and more RAN1 discussion is deemed by the editor.
In summary, there are two possible designs for SCI of COT-SI.
· [bookmark: _Hlk146747611]Alt 1: Define new 2nd stage SCI format(s) to carry COT-SI, and indicate the new 2nd stage SCI format(s) via the field of 2nd-stage SCI format indication in 1st stage SCI.
· Alt 2: Add the fields for COT-SI into legacy R16/17 2nd stage SCI formats, and indicate whether a 2nd stage SCI format carries COT-SI in SCI format 1-A.
For Alt 1, the bit length of legacy 2nd stage SCI format indication field is not enough for indicating new formats. 2 bits are already consumed for indicating four different SCI format-2 including a new format 2-D for SL positioning. If more format-2 are introduced, the indication field has to be extended. In addition, some concerns are raised during specification draft review that there may be several candidate 2nd stage formats are considered to carry COT-SI besides SCI format 2-A, which leads to more than one new 2nd stage SCI format is introduced, such as SCI format 2-A’, 2-B’, 2-C’.. , Thus, Alt 1 is not a priority.
For Alt 2, if a UE is capable to and willing to share its COT to other UE(s), it can include COT-SI in 2nd stage SCI format and indicate the used 2nd stage SCI carrying COT-SI via a signalling in 1st stage SCI. On other hand, if UE is not capable or not prefer to share a COT, it can transmit 2nd stage SCI format as legacy, and the signalling in SCI format 1 is set to a state showing that “No COT-SI in the 2nd stage SCI”. In this way, UE which is not going to share a COT would not need to include COT-SI  2nd stage SCI all the time and save payload for PSSCH transmission. Thus, Alt 2 is a more appropriate approach to contain COT-SI.
In addition, another tightly related issue is: which legacy 2nd stage SCI format(s) should include COT-SI. For all the four 2nd stage SCI formats, the feasibilities are analysed as below.
· SCI format 2-A: SCI format 2-A is most widely used for the case of HARQ information including HARQ ACK or NACK, or HARQ disabled, and the remaining bit in SCI format 2-A is 105 bits, which are enough for indicating the COT-SI. Thus, SCI format 2-A is feasible.
· SCI format 2-B: SCI format 2-B which includes Zone ID and Communication range requirement is usually used for HARQ operation when HARQ-ACK information includes only NACK. However, due to less related agreements, NACK-only, i.e. groupcast option 1 cannot work properly in Rel-18 SL-U. it should be noted format 2-B can be also used when HARQ is disabled, while SCI format 2-A is already applicable for no HARQ feedback case, the motivation to have two formats for the same usage is less. Thus, it is not preferred to introduce COT-SI in SCI format 2-B.
· SCI format 2-C: It can be observed, the remaining bits in SCI format 2-C are not enough to carry COT-SI. There are at most 122bits for IUC transmission purpose, and only 18 bits are left for conveying additional information, comparing with at least 34 bits are needed to indicate COT-SI. Thus, it is not possible to introduce COT-SI in SCI format 2-C.
· SCI format 2-D: In Rel-18, SCI format 2-D is used for SL positioning, and if the COT-SI is carried within SCI format 2-D, which means a SL-U UE transmitting COT-SI has to support the feature of SL position, which is unreasonable, thus SCI format 2-D is not feasible to carry COT-SI. 
Based on above analysis, it is recommended that the following descriptions corresponding to Alt 2 can be captured in the specification TS 38.212.
· Define a new field in SCI format 1-A, e.g. COT-SI flag, to indicate whether 2nd stage SCI carries COT-SI.
· Define the fields of COT-SI in SCI format 2-A, including CAPC level of the initiated channel occupancy, COT sharing cast type, additional ID(s) and remaining COT duration.
[bookmark: _Ref146806585]Proposal 1:  The SCI design for COT-SI is captured in TS 38.212. The TP is as follows.
· Define a new field in SCI format 1-A, e.g. COT-SI flag, to indicate whether the used 2nd stage SCI format carries COT-SI.
· Define the fields of COT-SI in SCI format 2-A, including CAPC level of the initiated channel occupancy, COT sharing cast type, additional ID(s) and remaining COT duration.
Reason for changes:
The detail of how the COT-SI indicated and which format of 2nd SCI can be used to carry the filed within COT-SI are not defined.
Summary of change:
The following change can be captured.
· Define a new field in SCI format 1-A, e.g. COT-SI flag, to indicate whether 2nd stage SCI carries COT-SI from the reserved bits.
· Define the fields of COT-SI in SCI format 2-A, including CAPC level of the initiated channel occupancy, COT sharing cast type, additional ID(s) and remaining COT duration.
Consequence if not approved:
It is not clear how the COT-SI should be instructed and interpreted to support COT sharing. As a result, the COT sharing mechanism cannot work.
We provide the Text Proposal for section 8.3.1.1 and 8.4.1.1 of TS 38.212 below.
---------------------------- Start of Text Proposal for TS 38.212 -----------------------------
< Unchanged parts are omitted >
8.3.1.1	SCI format 1-A
< Unchanged parts are omitted >
The following information is transmitted by means of the SCI format 1-A:
< Unchanged parts are omitted >
-	Conflict information receiver flag – 0 or 1 bit
-	1 bit if higher layer parameter sl-IndicationUE-B is configured to ‘enabled’, where the bit value of 0 indicates that the UE cannot be a UE to receive conflict information and the bit value of 1 indicates that the UE can be a UE to receive conflict information as defined in Clause 16.3.0 of [5, TS 38.213];
-	0 bit otherwise.
-	COT-SI flag – 0 or 1 bit
-	1 bit if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured, where the bit value of 0 indicates that there is no COT-SI in corresponding 2nd stage SCI and the bit value of 1 indicates that there is COT-SI in corresponding 2nd stage SCI, where the COT-SI includes CAPC, COT sharing cast type, COT sharing additional ID and remaining COT duration;
-	0 bit otherwise.
< Unchanged parts are omitted >
8.4.1.1	SCI format 2-A
< Unchanged parts are omitted >
The following information is transmitted by means of the SCI format 2-A:
< Unchanged parts are omitted >
-	CSI request – 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214].
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured and ‘COT-SI flag’ value is ‘1’ in SCI format 1-A, all the remaining fields are set as follows:
-	CAPC – 2 bits. Value ‘00’ of CAPC field corresponds to CAPC value ‘1’, value ‘01’ of CAPC field corresponds to priority value ‘2’, and so on.
-	COT sharing cast type – 2 bits as defined in Table 8.4.1.1-1.
-	COT sharing additional ID – 24 bits. The 16 LSBs provide layer 1 destination ID and the 8 MSBs provide layer 1 source ID, as defined in [6, TS 38.214]. The 8 MSBs are reserved when value of COT sharing cast type field is set to ‘00’ or ‘01’. 
-	Remaining COT duration –  bits, where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
Table 8.4.1.1-1: Cast type indicator or COT sharing cast type
	Value of Cast type indicator or COT sharing cast type
	Cast type

	00
	Broadcast

	01
	Groupcast 
when HARQ-ACK information includes ACK or NACK

	10
	Unicast

	11
	Groupcast
when HARQ-ACK information includes only NACK

	Note:	The row with value ‘11’ is reserved, if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured.


< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.1.2 Indication of COT sharing for PSSCH 
Background:
In RAN1#112bis-e [4], the following agreement on COT sharing information is reached.
	Agreement
· A responding UE over a shared COT can be:
· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator
· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE
· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE
· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator
· FFS Limitations on what additional IDs may be included and how they may be indicated
Agreement
At least the following information should be used as part of COT sharing information from the COT initiator UE.
· CAPC used for initiating the COT
· Existing / legacy R16/17 L1 source and destination IDs
· FFS additional ID(s)
· Time domain information of the shared COT
· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them
· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)
· FFS: how each of the above is indicated.
· Note, other information is not precluded.


According to the above agreements, it is agreed that the receiver UE is eligible to share the COT when legacy R16/17 L1 source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE. However, the legacy R16/17 L1 source and destination IDs is designed for data reception originally, to identify whether a TB should be received by a receiver UE. They are incorporated in every PSSCH transmission, but not every PSSCH transmission, COT initiating UE would share the COT to the receiver UE. In other words, when receiver UE receives the legacy IDs, it does not know the legacy ID pairs are used for PSSCH transmission only or indicating receiver UE to share the COT as well. For example, the COT initiating UE initiates a COT of which length is 4ms, and it uses 3ms by itself, the remaining 1ms is shared to one UE by additional ID. In this case, COT initiating UE does not intend to share the COT with receiver UE, however, the receiver UE cannot be determined without indication.
Thus, to clarify the ambiguity explained above, an additional signaling is necessary in addition to legacy R16/17 L1 source and destination IDs. For example, 1-bit indication.
[bookmark: _Ref146806593]Proposal 2:  A signalling with 1-bit is introduced in COT-SI to indicate the receiving UE to share the COT in addition to legacy R16/17 L1 source and destination IDs.
Reason for change:
It is not clear whether a receiver UE can share a COT or not based on legacy only. The receiver UE cannot distinguish the legacy ID pairs are used for PSSCH transmission only or indicating receiver UE to share the COT as well.
Summary of change:
Introduce grant signaling in COT-SI to indicate receiver UE to share the COT, and the field of 1bit can be carried in 2nd SCI.
Consequence if not approved:
The receiver UE will always share the COT even when COT initiating UE is not intended to share COT with receiver UE.
We provide the Text Proposal for section 8.4.1.1 of TS 38.212 and  section 4.5.3 of TS 37.213 below:
---------------------------- Start of Text Proposal for TS 38.212 -----------------------------
8.4.1.1	SCI format 2-A
< Unchanged parts are omitted >
The following information is transmitted by means of the SCI format 2-A:
< Unchanged parts are omitted >
-	CSI request – 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214].
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured, all the remaining fields are set as follows:
-    COT sharing indication for PSCCH/PSSCH receiver UE – 1bit. 
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
---------------------------- Start of Text Proposal for TS 37.213 -----------------------------
4.5.3	SL channel access procedures in a shared channel occupancy
< Unchanged parts are omitted >
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a unicast PSCCH/PSSCH transmission within the  RB set(s), another UE may transmit unicast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within the  RB set(s), if the destination and source IDs in the corresponding SL control information match the source and destination IDs, respectively, in the unicast PSCCH/PSSCH transmission carrying the channel occupancy information and COT sharing indication for PSCCH/PSSCH receiver UE indicates“1”,or match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type. Another UE may transmit groupcast or broadcast PSCCH/PSSCH transmissions sharing the initiated channel occupancy within the RB set(s), if the destination ID in the corresponding SL control information matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘00’ or ‘01’’ value for groupcast or broadcast cast type, respectively.
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a groupcast or broadcast PSCCH/PSSCH transmission within the RB set(s), another UE may transmit a groupcast or broadcast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within the RB set(s), if the destination ID in the corresponding SL control information matches the destination ID in the groupcast or broadcast PSCCH/PSSCH transmission carrying the channel occupancy sharing information and COT sharing indication for PSCCH/PSSCH receiver UE indicates“1”or matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘00’ or ‘01’’ value for groupcast or broadcast cast type, respectively. Another UE may transmit unicast PSCCH/PSSCH transmissions sharing the initiated channel occupancy within the RB set(s), if the destination and source IDs in the corresponding SL control information match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.1.3 Indication of COT sharing for PSFCH 
Background:
In RAN1#111 [5], the following agreement on COT sharing for PSFCH is 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
…


[bookmark: _Ref134727542]For the case PSFCH is transmitted within the shared COT, consider that different UEs can use the resource with FDM, there should be no limitation that at least one responding UE’s PSFCH transmissions should be intended for the COT initiating UE.
And as per regulation [3], given as follow, only the responding UE receiving the grant from the COT initiating UE can use a shared resource for its transmission, but there is no agreement on the grant for COT sharing by a PSFCH transmission. As for this issue, the simplest way is the grant can be indicated by a new field within COT sharing indication, for example, 1 bit used for grant shared PSFCH.
	(below is copied from ETSI EN 301 893)
4.2.7.3.1.5 Responding Device Channel Access Mechanism
Clause 4.2.7.3.1.4, point 3) describes the possibility whereby an Initiating Device grants an authorization to one or more associated Responding Devices to transmit on the current Operating Channel within the current Fixed Frame Period. A Responding Device that receives such a grant shall follow the procedure described in step 1) to step 3):
1) A Responding Device that received a transmission grant from an associated Initiating Device may proceed
with transmissions on the current Operating Channel:
…


And the same logic can be applied to S-SSB, one additional bit is needed to indicate the grant for shared S-SSB.
[bookmark: _Ref146806598]Proposal 3:  The PSFCH transmission in a shared COT is not limited to the UE initiating the channel occupancy, and 2 bit signaling is introduced in COT sharing indication to indicate COT sharing for PSFCH or S-SSB  transmission separately.
Reason for change:
For PSFCH transmitted within the shared COT, the resource used for PSFCH should not be limited to the case that only transmit to COT initiating UE, and when responding UE use the shared resource for PSFCH/S-SSB transmission, a grant is required to be indicated within COT-SI.
Summary of change:
Based on above analysis, the following change can be captured.
· The shared resource used for PSFCH transmission should not be limited to at least one of the PSFCH transmission(s) is intended for the UE initiating the channel occupancy.
· Introduce 2 bit in the COT SI, to be used as grant, and indicate the responding UE can use the shared COT by transmissions of PSFCH and S-SSB separately, and the field of 2bit can be carried in 2nd SCI.
Consequence if not approved:
The COT sharing mechanism for PSFCH or S-SSB transmission cannot work properly. UE does not know whether/how to share a COT by PSFCH or S-SSB transmission especially following the requirement of the regulation.
We provide the Text Proposal for section 4.5.3 of TS37.213 and section 8.4.1.1 of TS 38.212 below:
---------------------------- Start of Text Proposal for TS 37.213 -----------------------------
4.5.3	SL channel access procedures in a shared channel occupancy
< Unchanged parts are omitted >
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission with a PSSCH/PSCCH transmission within the RB set(s), another UE may transmit a PSFCH transmission(s) sharing the initiated channel occupancy within the RB set(s) if at least one of the PSFCH transmission(s) is intended for the UE initiating the channel occupancy.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
---------------------------- Start of Text Proposal for TS 38.212 -----------------------------
8.4.1.1	SCI format 2-A
< Unchanged parts are omitted >
The following information is transmitted by means of the SCI format 2-A:
-	HARQ process number –  bits.
-	New data indicator – 1 bit.
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2.
-	Source ID – 8 bits as defined in clause 8.1 of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause 8.1 of [6, TS 38.214]. 
-	HARQ feedback enabled/disabled indicator – 1 bit as defined in clause 16.3 of [5, TS 38.213].
-	Cast type indicator – 2 bits as defined in Table 8.4.1.1-1 and in clause 8.1 of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214].
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured, all the remaining fields are set as follows:
-	COT sharing for PSFCH –  bit.
-	COT sharing for S-SSB –  bit.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
2.1.4 Keep the PSFCH transmission to COT initiating UE
Background:
In RAN1#111 [5], the following working assumption on COT sharing indication processing time is 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



According to the legacy R16/R17 NR sidelink, when the number of PSFCHs need to be transmitted in a symbol/slot within RB set(s) exceed a UE’s maximum capacity, some of them will be dropped. To satisfy the above agreement requirement, at least the PSFCH transmissions is intended for the COT initiating UE should be kept according to the above agreement whatever the priority is.
[bookmark: _Ref146806601]Proposal 4: When PSFCH transmission dropping occurs in a symbol/slot within RB set(s), at least the responding UE’s PSFCH transmissions which is intended for the COT initiating UE should be kept regard of its priority. 
Reason for change:
Based on legacy agreement, when the number of PSFCHs need to be transmitted exceed a UE’s maximum capacity, the PFSCH will be dropped by priority, and result in PSFCH transmit to the COT initiating UE does not always exist.
Summary of change:
For the case the UE performs PSFCH dropping when the number of PSFCH to be transmitted beyond the UE’s capability, the PSFCH transmissions intended for the COT initiating UE is kept regardless of its priority.
Consequence if not approved:
At least the corresponding PSFCH should be transmitted to the COT initiating UE, otherwise UE cannot share a COT by PSFCH transmission.
We provide the Text Proposal for section 16.2.4.2 of TS 38.213 as below:
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
16.2.4.2	Simultaneous PSFCH transmission/reception
< Unchanged parts are omitted >

For the shared spectrum, if a UE would transmit  PSFCHs in a PSFCH transmission occasion, the UE first transmits PSFCHs with HARQ-ACK information corresponding to the COT initiating UE from  PSFCHs, if any. Subsequently, the UE transmits remaining PSFCHs with HARQ-ACK information from  PSFCHs corresponding to the smallest priority field values from the  priority field values, if any.
If a UE would transmit remaining PSFCHs from  PSFCHs in a PSFCH transmission occasion, the UE first transmits PSFCHs with HARQ-ACK information from  PSFCHs corresponding to the smallest priority field values from the  priority field values, if any. Subsequently, the UE transmits remaining PSFCHs with conflict information corresponding to the smallest remaining priority field values from the  priority field values, if any.
If a UE indicates a capability to receive  PSFCHs in a PSFCH reception occasion [18, TS 38.306], the UE first receives PSFCHs with HARQ-ACK information, if any, and subsequently receives PSFCHs with conflict information, if any.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Maintenance on Type 1 LBT block issue
In RAN1#113 [1] and RAN1#114 [2] , the following working assumption on both option 2 and option 1 of Type 1 LBT blocking issue is made:
	Working Assumption:
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability
· Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, which layer to perform above prioritization behaviour, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt
· (pre)configuring enabling/disabling option 2 is supported
· Option 1: 
· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. 
· The value of N can be selected from {0, 1, 2}
· The selection of the value of N is up to UE implementation
· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. 
· M is determined based on UE implementation (at least including 0)
· FFS: Which layer to perform above behaviour
· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported
· FFS: Whether the above high priority is determined according to a (pre)configured threshold
· Note: both option1 and option2 are optional UE features
Agreement
In Option 2, the behaviour of UE prioritization / selection of transmission resources in slot(s) before a reserved resource that is able to share UE’s initiated COT is performed at the higher layer (MAC layer).
· Note: it is up to UE implementation how the physical layer report detected reserved resources to MAC layer
Working assumption
In Option 1, the following UE behaviours are performed at the higher layer (MAC layer).
· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority.
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· Note: it is up to UE implementation how the physical layer report detected reserved resources to MAC layer


To resolve Type 2 LBT blocking issue, option 1 and option 2 in the above agreement are agreed in RAN1 #113 and further agreed to be captured in MAC layer spec in RAN1 #114. For option 2, a bracket is still kept for high L1 SL priority.  UE should prioritize to select resource(s) before the reservation with high L1 priority. And to resolve Type 1 LBT blocking issue, UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. 
In addition, considering high SL L1 priority is not optimization, because this is aligned with Rel-16 pre-emption principle that higher priority can pre-empt lower priority. The COT sharing should function in similar manner, such that to avoid higher priority transmission is blocked for channel access by lower priority COT sharing.
On the other hand, it is still ambiguous how to define high priority. For simplicity, the high priority depends on the relationship between the priority of the reserved resource and the priority of transmission. A reserved resource with high L1 SL priority means that a reserved resource with higher L1 SL priority than the L1 SL priority of the transmission for which the resource is being selected.
Since the two options are captured in MAC spec, RAN1 can reach agreement based on the following proposal and notify RAN2 the agreements afterward.
[bookmark: _Ref146806603]Proposal 5:  For Type 1 LBT blocking issue:
· Confirm the Working Assumption with removing the brackets on “with high L1 SL priority” in option 2.
· A reserved resource with high L1 SL priority means that a reserved resource with higher L1 SL priority than the L1 SL priority of the transmission for which the resource is being selected in both option 1 and option 2.
Preemption/re-evaluation on MCSt 
Background:
To improve transmission efficiency and reduce the number of type 1 channel access, multi-consecutive slots transmission (MCSt) is introduced in Rel-18. For a multi-consecutive-slot transmission, if one of single-slot resource within multiple slots is preempted, more than one transmissions on the adjacent single-slot resources would be impacted due to Type-1 LBT blocking issue. Thus, the preemption/re-evaluation mechanism for MCSt should be discussed to ensure that the gain of transmission efficiency can be obtained.
Take following Figure 1 as an example, UE1 would transmit a MCS transmissions with 6 consecutive slots and UE2 reserves a resource overlapping with the third single-slot resource of the MCSt. Based on the similar logic with Option 1 for resolving type 1 LBT blocking issue, we have the following analysis. Even if the priority of the UE2 reservation is higher, it cannot succeed in Type-1 LBT before its reservation because the UE1 occupies N slot before the reservation without leaving enough gaps. Therefore, if the UE1 does not yield the transmission within the N slots before UE2’s reservation, the UE 2 cannot pre-empt the reserved resource successfully in the third slot. Similarly, if UE2 is able to accesses the channel in the third slot, UE1 needs to re-perform the type1 LBT after UE2’s transmission. Therefore, UE1 need to avoid its transmission in M slots after the resource reserved by UE2.
[image: ]
[bookmark: _Ref131276275]Figure 1  Legacy preemption/re-evaluation mechanism impact MCSt 
The LBT blocking issue needs to be solved in pre-emption checking. Since more than one transmissions of the UE1 are impacted by pre-emption of the UE2, all these priorities corresponding to the impacted transmissions of UE1 should be compared to the priority of UE2’s reservation. Thus, all UE1’s transmissions in slot [m-M, m+N] within the MCSt are preempted if the L1 priority level of UE2’s transmission is higher than all the L1 priority levels of the UE1’s transmissions within slot [m-M, m+N]. Correspondingly, UE1 needs to cancel the transmissions on the overlapping resource, N consecutive resources before the overlapping resource and M consecutive resources after the overlapping resource, and reports the information about these preempted resources to MAC layer.
[bookmark: _Ref146806605]Proposal 6: For pre-emption/re-evaluation for MCS transmissions of a UE, if a transmission in slot m within the MCSt is overlapped with another UE’s reservation,
· The transmissions in slot [m-N, m+M] within the MCSt of UE 1 are pre-empted when all priority values in slot [m-N, m+M] are larger than a priority of another UE.
· The UE reports pre-emption/re-evaluation of resources in slot [m-M, m+N] within the MCSt to MAC layer.
· Values of M and N in type1 LBT block issue are reused.
Reason for change:
For MCS transmission, when one single-slot resource is preempted within multiple consecutive slots, the other transmission on adjacent slots will be impacted because of LBT blocking issue, thus for pre-emption/re-evaluation for MCS transmissions, all the resource including overlapped resource and its adjacent resources within MCSt should be considered.
Summary of change:
For pre-emption/re-evaluation for MCS transmissions of a UE, if a transmission in slot m within the MCSt is overlapped with another UE’s reservation, the transmissions in slot [m-M, m+N] within the MCSt of UE 1 are pre-empted when all priority values in slot [m-M, m+N] are larger than a priority of another UE. The UE reports pre-emption/re-evaluation of transmissions in slot [m-M, m+N] within the MCSt to MAC layer. Here, values of M and N in type1 LBT block issue are reused.
Consequence if not approved:
Even if the priority of the UE2 is higher, it cannot succeed in LBT before its reservation because the UE1 occupies N slot before the reservation. Similarly, if UE2 is able to pre-empt the reserved resource and accesses the channel, UE1 needs to re-perform the type1 LBT within the M slots after UE2’s transmission. 
We provide the Text Proposal for section 8.1.4 of TS 38.214 below:
---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided and a resource  from the set  is not a member of , then the UE shall report re-evaluation of the resource  to higher layers.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided and a resource  from the set  meets the conditions below then the UE shall report pre-emption of the resource  to higher layers.
-	 is not a member of , and
-	 meets the conditions for exclusion in step 6, with  set to the final threshold after executing steps 1)-7), i.e. including all necessary increments for reaching , and
-	the associated priority  satisfies one of the following conditions:
-	sl-PreemptionEnable is provided and is equal to 'enabled' and 
-	sl-PreemptionEnable is provided and is not equal to 'enabled', and  and 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is provided and  meets the conditions below, where  is the kth single-slot resource within a MCSt and belongs to , where k=0,1, …, MMCSt-1, MMCSt is the length of UE’s MCSt and a resource  from the set , then the UE shall report re-evaluation of the resource corresponding to all the potential transmissions of the UE within slot [m-N, m+M] in the MCSt to higher layers, where slot m is the slot of , Here, values of N is selected by UE implementation from {0,1,2}, M is up to UE implementation.
-	 meets the conditions for exclusion in step 6, with  set to the final threshold after executing steps 1)-7), i.e. including all necessary increments for reaching . Here,  is the smallest priority value corresponding to all the potential transmissions of the UE within slot [m-N, m+M] in the MCSt, where slot m is the slot of .
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is provided and a resource  meets the conditions below, where  is the kth single-slot resource with a MCSt and belongs to  and a resource  from the set , then the UE shall report pre-emption of the resource corresponding to all the transmissions of the UE within slot [m-N, m+M] in the MCSt to higher layers, where slot m is the slot of .
-	 meets the conditions for exclusion in step 6, with  set to the final threshold after executing steps 1)-7), i.e. including all necessary increments for reaching , Here,  is the smallest priority value corresponding to all the transmissions of the UE within slot [m-N, m+M] in the MCSt, where slot m is the slot of , and
-	the associated priority  satisfies one of the following conditions: 
-	sl-PreemptionEnable is provided and is equal to 'enabled' and , 
-	sl-PreemptionEnable is provided and is not equal to 'enabled', and  and 

< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Maintenance on C-LBT failure
Background:
In RAN1#114 [2], the following agreement is made, and according to the following agreement, resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
	Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Sub-Alt 1:  is “the number of sub-channels within each RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within each RB set for one PSCCH/PSSCH transmission 
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174


A simple approach is that the resources from the RB set where C-LBT failure was detected are excluded in step 1. In this way, the initiated set  does not include these resources and the number the these resources is not included in . Note that, correspondingly in step 4, the set  initialized to the set of all the remaining candidate resources excluding the resources from the RB set where C-LBT failure was detected.
Based on above analysis, it is recommended that the following descriptions can be captured in the specification TS 38.214 Clause 8.1.4. UE excludes the resources from the RB set(s) where C-LBT failure was detected for the UE.
Reason for change:
When the C-LBT is indicated by MAC layer, the impact of resource allocation and how to capture the impact should be discussed.
Summary of change:
The following change can be captured.
· In step 1 of L1 resource selection procedure, UE excludes the resources from the RB set(s) where C-LBT failure was detected for the UE.
Consequence if not approved:
It is not clear in which step the resource exclusion based on C-LBT failure is performed, the UE cannot select shared resources by other UE in an RB set where C-LBT failure was detected.
[bookmark: _Ref146806606]Proposal 7: The resource exclusion based on C-LBT failure is performed in step 1 of L1 resource selection procedure in the specification TS 38.214 Clause 8.1.4. The TP are as follows.
· In step 1 of L1 resource selection procedure, UE excludes the resources from the RB set(s) where C-LBT failure was detected for the UE.
We provide the Text Proposal for section 8.1.4 of TS 38.214 below:
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
The following steps are used:
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot . 
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z. 
If rbSetsWithConsecutiveLBTFailure is provided, the UE shall exclude candidate single-slot resources or candidate multi-slot resources, whose associated RB sets is included in the rbSetsWithConsecutiveLBTFailure parameter.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Maintenance on CW adjustment for PSFCH
Background:
In the Editor’s summary on draft CR 37.213 for SL-U [6], there are multiple rounds of discussion about whether to remove the sentence “ For determining CW_p for channel c_i, any PSSCH that fully or partially overlaps with channel c_i, is used in the procedures described in clause 4.5.4”, given as follow.
	(below is copied from TS37.213)
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH transmissions are performed, according to the procedures described in this clause.
A UE shall perform channel access on each channel c_i∈C, according to the procedures described in clause 4.5.1, where C is a set of channels on which the UE intends to transmit, and i=0,1,…q-1, and q is the number of channels on which the UE intends to transmit.
The counter N described in clause 4.5.1 is determined for each channel c_i and is denoted as N_(c_i ). N_(c_i ) is maintained according to clause 4.5.6.1.1 or 4.5.6.1.2.
[For determining CW_p for channel c_i, any PSSCH that fully or partially overlaps with channel c_i, is used in the procedures described in clause 4.5.4.]
…


In RAN1#113[1], it had been agreed that for one PSCCH/PSSCH transmission, its associated candidate PSFCH occasion(s) should be in different slots of the same RB set, given as following, thus, for any PSFCH transmission, there will be PSSCH transmission with the same RB set, and the procedure of CW adjustment of PSFCH should use the procedures described in clause 4.5.4 directly, and no need to mention “ any PSSCH that fully or partially overlaps with channel c_i”.
	Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding locations of candidate PSFCH occasion(s):
· Down-select at RAN1#114:
· Alt 1 (15): Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· FFS details
· Alt 2 (2): PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool
· For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)
· FFS: whether to support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot


[bookmark: _Ref146806607]Proposal 8:  For CW adjustment for PSFCH transmissions, there should not be limitation of “any PSSCH that fully or partially overlaps with channel c_i”.
Reason for change:
Based on the Editor’s summary on draft CR 37.213 for SL-U, the CW adjustment for PSFCH transmission still has one issue need to deal with, i.e., whether to remove the bracket or remove the full sentence of “ [For determining CW_p for channel c_i, any PSSCH that fully or partially overlaps with channel c_i, is used in the procedures described in clause 4.5.4.]”.
Summary of change:
Considering in SL-U, for PSFCH transmission, its associated PSCCH/PSSCH transmission is located within the same RB set, thus the bracket as well as the content “any PSSCH that fully or partially overlaps with channel c_i” should be removed.
Consequence if not approved:
If the bracket is not removed, the CW adjustment for PSFCH transmission is not clear, and based on current agreement, the limitation of “any PSSCH that fully or partially overlaps with channel c_i” is not necessary.
We provide the Text Proposal for section 4.5.6.1 of TS 37.213 below:
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
< Unchanged parts are omitted >
A UE can access multiple channels on which only PSFCH transmissions are performed, according to the procedures described in this clause.
A UE shall perform channel access on each channel , according to the procedures described in clause 4.5.1, where  is a set of channels on which the UE intends to transmit, and , and  is the number of channels on which the UE intends to transmit.
The counter  described in clause 4.5.1 is determined for each channel  and is denoted as .  is maintained according to clause 4.5.6.1.1 or 4.5.6.1.2.
[For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4 is used.]
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Maintenance on high layer parameters
2.3.1 Information indicate default CPE staring position
Background:
In RAN1#113 [1], the following agreement about CPE starting position is reached.
	Agreement
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission:
· Scheme 1: The UE selects the (pre-)configured default CPE starting position.
· Scheme 2: A CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission
· The mapping one or multiple CPE starting positions per priority can be up to (pre-)configuration.
· FFS: whether the priority should be the L1 priority or CAPC (to be down-selected in RAN1#114)
· For partial and full RB set resource allocations
· If a resource reservation is transmitted or resource reservations is detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, Scheme 1 is applied; otherwise, Scheme 2 is applied
· FFS: other conditions to determine whether to use scheme 1 or scheme 2
· FFS: further enhancements for the full RB set case


According to above agreement, the (pre-)configured default CPE staring position used for initiating one COT had been supported, but how the default CPE starting position is configured is not clear, and  according to the offline discussion of RAN1#114 [7], there are 3 options, given as following.
	The default CPE starting position
· Option 1: The default CPE is configured in the same set of CPEs in Scheme 2 
· Option 2: The default CPE is separately configured to the set of CPEs in Scheme 2
· Option 3: It is up to RAN2 


For option 1, one CPE starting position can be the default one form the set of CPE starting position for Scheme 2, but it needs more discussion on how to indicate the default from the set. For option 2, it is more flexible and clearer because it can be configured separately, and no need further design. Therefore, if consensus can be reached in RAN1, no need to leave the issue to RAN2, and option 3 is lower priority. Thus, the CPE staring position can be configured separately, and a new high layer parameter defaultCPE-starting-position should be introduced to indicate the CPE starring position.
[bookmark: _Ref146806609]Proposal 9: A new high layer parameter defaultCPE-starting-position is introduced, and value range is from 0 to 6 with each value corresponding to an index of Table 5.3.1-2 of TS 38.211.
Reason for change: Whether the default CPE starting position is configured separately or configured in the same set of CPE in Scheme 2 is not clear and need to be discussed.
Summary of change:
New parameter defaultCPE-starting-position is introduced to indicate the CPE starring position, and value range are defined as {0…6}.
Consequence if not approved:
Not clear how to configure default CPE starting position.
We provide the description of new parameter defaultCPE-starting-position as below:
	Parameter name in the text
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	defaultCPE-starting-position
	Indicate the default CPE starring position. Each value corresponds to an index of Table 5.3.1-2 of TS 38.211, e.g. value 0 corresponds to index 0, and so on.
	INTEGER {0..6 }
	N/A
	Per resource pool
	UE or Cell specific



3 Conclusions
This contribution gives views on maintenance of channel access mechanism and resource allocation for sidelink operation over unlicensed spectrum and propose associated text proposals to rectify missing or incorrectly captured agreements in Rel-18 specifications.
Proposal 1:  The SCI design for COT-SI is captured in TS 38.212. The TP is as follows.
· Define a new field in SCI format 1-A, e.g. COT-SI flag, to indicate whether the used 2nd stage SCI format carries COT-SI.
· Define the fields of COT-SI in SCI format 2-A, including CAPC level of the initiated channel occupancy, COT sharing cast type, additional ID(s) and remaining COT duration.
Proposal 2:  A signalling with 1-bit is introduced in COT-SI to indicate the receiving UE to share the COT in addition to legacy R16/17 L1 source and destination IDs.
Proposal 3:  The PSFCH transmission in a shared COT is not limited to the UE initiating the channel occupancy, and 2 bit signaling is introduced in COT sharing indication to indicate COT sharing for PSFCH or S-SSB  transmission separately.
Proposal 4: When PSFCH transmission dropping occurs in a symbol/slot within RB set(s), at least the responding UE’s PSFCH transmissions which is intended for the COT initiating UE should be kept regard of its priority.
Proposal 5:  For Type 1 LBT blocking issue:
· Confirm the Working Assumption with removing the brackets on “with high L1 SL priroity” in option 2.
· A reserved resource with high L1 SL priority means that a reserved resource with higher L1 SL priority than the L1 SL priority of the transmission for which the resource is being selected in both option 1 and option 2.
Proposal 6: For pre-emption/re-evaluation for MCS transmissions of a UE, if a transmission in slot m within the MCSt is overlapped with another UE’s reservation,
· The transmissions in slot [m-N, m+M] within the MCSt of UE 1 are pre-empted when all priority values in slot [m-N, m+M] are larger than a priority of another UE.
· The UE reports pre-emption/re-evaluation of resources in slot [m-M, m+N] within the MCSt to MAC layer.
· Values of M and N in type1 LBT block issue are reused.
Proposal 7: The resource exclusion based on C-LBT failure is performed in step 1 of L1 resource selection procedure in the specification TS 38.214 Clause 8.1.4. The TP are as follows.
· In step 1 of L1 resource selection procedure, UE excludes the resources from the RB set(s) where C-LBT failure was detected for the UE.
Proposal 8:  For CW adjustment for PSFCH transmissions, there should not be limitation of “any PSSCH that fully or partially overlaps with channel c_i”.
Proposal 9: A new high layer parameter defaultCPE-starting-position is introduced, and value range is from 0 to 6 with each value corresponding to an index of Table 5.3.1-2 of TS 38.211.
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