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Introduction
This paper discusses open issues on previous agreements and draft CR from after RAN1 #114. The outline of the paper is as follows:
· Multi-channel access discussion on draft CR for TS 37.213
· Second stage SCI design for COT-SI fields
· Remaining details on CPE usage to fill gap symbols for maintaining a SL transmission burst
· Remaining details on COT initiating UE resuming transmissions after COT sharing
Discussion 
[bookmark: _The_starvation_problem]Multi-channel access
Applicability of UL-based multi-channel access
During the post-RAN1 #114 CR phase on TS 37.213 [1] , it was debated whether the UL-based channel access procedure is applicable for PSFCH transmissions. Based on previous agreements, it is our understanding that the UL-based procedure is applicable to any SL transmission, and rather the DL-based is applicable to a narrower set of SL transmissions (specifically, the PSFCH only). In our view, the possibility of transmissions on a subset of RB sets (partial transmissions) is a feature for highly capable UEs. Rather low capable UEs may be able to perform only all-or-nothing transmissions when targeting a set of RB sets with multi-channel access. In this regard it is preferred that the UL-based multi-channel access procedure is applicable to any SL transmission. Therefore we propose the following conclusion:
[bookmark: b01]Proposal 1: It is concluded that the UL-based multi-channel access procedure is applicable to any SL transmission.  
CW adjustment in multi-channel access for PSFCH
During the post-RAN1 #114 CR phase on TS 37.213 [1] , it was debated whether and in which capacity the following text in squared brackets applies to SL-U, in a larger picture of discussing CW adjustment for multi-channel access for PSFCH:
	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 , 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.]
4.5.6.1.1	Type A2 multi-channel access procedure
<<OMITTED TEXT>>
4.5.6.1.2	Type A2 multi-channel access procedure
<<OMITTED TEXT>>
4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
<<OMITTED TEXT>>
4.5.6.2.1	Type B1 multi-channel access procedure
A single  value is maintained for the set of channels .
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
4.5.6.2.2	Type B2 multi-channel access procedure
A  value is maintained independently for each channel  using the procedure described in clause 4.5.4.
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
<<OMITTED TEXT>>



When Type 1 channel access is applied the UE will check the reference duration in previous COTs, regardless of the transmissions to be performed in the COT obtained with such channel access being PSCCH/PSSCH, PSFCH, or S-SSB. Such a reference duration is defined as a slot containing a PSSCH transmission configured to receive ACK/NACK as feedback. In the case of channel access on a single RB set it is straightforward to determine the reference duration as a slot containing a PSSCH configured to receive ACK/NACK within the same RB set. A generalization of this concept was introduced in NR-U for multi-channel access Type A and Type B with their variations. There is no need to diverge from that design in SL-U. Which is why we propose to apply the text in squared brackets, which is based on NR-U specification, with minimal editorial adjustments.
[bookmark: b02]Proposal 2: For CW adjustment in multi-channel access for PSFCH, the CW adjustment is performed based on reference duration according to the feedback to the PSSCH located in the reference duration as in the table below.
	4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
<<OMITTED TEXT>>
[For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
<<OMITTED TEXT>>
4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
<<OMITTED TEXT>>
4.5.6.2.1	Type B1 multi-channel access procedure
<<OMITTED TEXT>>
[For determining  for channel  a set of channels , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
4.5.6.2.2	Type B2 multi-channel access procedure
<<OMITTED TEXT>>
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
<<OMITTED TEXT>>



Second stage SCI and COT-SI
During the post-RAN1 #114 CR phase on TS 38.212 [2] and TS 38.214 [3] , the debate on provisioning for COT-SI in SCI second stage highlighted the lack of consensus on the container and need of further discussion for decision in RAN1.
In our view, different legacy SCI-2 formats (2A, 2B, 2C) are used for different purposes, and there seems to be no reason to preclude COT sharing whenever any of those formats is used. On another note, COT-SI fields should not be used for operations in the licensed spectrum (overhead). In practice if the SL-BWP is configured over a licensed band, the understanding of TX/RX UEs is that SCI-2 formats will not carry COT-SI (payload as in R16/17 defined format). Otherwise, if the SL-BWP is configured in unlicensed band the payload of SCI-2A, 2B, 2C carries also COT-SI fields. Therefore, we propose the following:
[bookmark: b03]Proposal 3: Support band-dependent COT-SI fields 
· Legacy 2 bits indication for SCI-2 format is reused
· When the UE operates in licensed band the indicated SCI-2 format does not carry COT-SI fields
· When the UE operates in unlicensed band the indicated SCI-2 format includes COT-SI fields

	Example of text for TS 38.214, Section 8.1
…
The UE shall set the contents of the SCI format 2-x as follows:
-	<<Omitted legacy fields of SCI format 2-x>>
-    If the operating SL-BWP is configured on an unlicensed band: 
-	the UE shall set value of the ‘CAPC’ field as indicated by higher layers.
-	the UE shall set value of the ‘COT sharing cast type’ field as indicated by higher layers
-	the UE shall set value of the ‘COT sharing Additional ID’ field as indicated by higher layers.
-	the UE shall set value of the ‘Remaining COT duration’ field as indicated by higher layers.
…





Gap symbol filling with CPE for SL TX burst
CPE filling: 16 us being/not-being in pre-configured set (further details for 214 editor)
During the post-RAN1 #114 CR phase on TS 38.214 [3] , the specification text related to the following agreements was discussed:
	Agreement
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.

Agreement
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 .
· Note: for this case, the CPE length should not be longer than up to 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


The editor found that the details to draft specification text were insufficient and suggested further discussions for details in RAN1. In our view one aspect that may need discussion is whether or not the transmission of CPE between SL transmissions according to the second agreement can be always performed regardless on the configured CPE starting positions, and how to determine the CPE starting position.
[image: A diagram of a graph
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Figure 1: CPE filling in gap symbols to maintain a SL TX burst without performing further channel accesses.
It is our understanding that:
· While the intent of a UE1 performing PSSCH transmissions within a SL TX burst may be to prevent other UEs to jump in (leave no gap between transmissions), for PSFCH the chance of interference is low. Further due to the importance of delivering PSFCHs in the system it is preferable to always leave some gap for a UE2 to attempt to access. 
· On the gap in symbol #13, the CPE filling for the sake of maintaining a SL TX burst is useful only when the final gap does not exceed 16 , and therefore is not applicable to fill the gap at the boundary between two slots when the location of 1st starting symbol for PSCCH/PSSCH is (pre-)configured to be symbol{#2,#3,#4,#5,#6} for SCS 30 KHz and symbol {#1,#2,#3,#4,#5,#6} for SCS 15 KHz, due to the max CPE length is 2 symbols and 1 symbol, respectively.
· In the respect of the previous agreements, there are two reasonable choices of CPE starting position to satisfy that ‘the gap between the two transmissions so that it does not exceed ’, i.e.,
· Option A: the CPE transmission is applied to reduce the gap to 
· Option B: the CPE transmission is applied to reduce the gap to 
· The CPE filling can be applicable conditionally to the corresponding CPE starting position being preconfigured for the channel/signal’s transmission (Inside-COT set for PSSCH, and single positions for PSFCH and S-SSB, respectively), or unconditionally. In the latter case it could be considered as an additional position for the sake of maintaining the SL TX burst and can be used regardless the pre-configured CPE starting positions used to start a SL TX burst. This leads to the following two options:
· Option 1 (conditional to pre-configuration): CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that is equal to [0  or] , if a related CPE starting position is preconfigured for the channel/signal.
· Option 2 (unconditional): CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that is equal to [0  or] .
In our view the protocol can be organized in a case-by-case basis as follows (depending on the gap symbol to be filled):
[bookmark: b04]Proposal 4: Related to ‘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 ’, consider the gap in symbol #10 and the one in symbol #13, respectively, between a first transmission and a second transmission:
· CPE can be transmitted between the transmissions without requiring a corresponding pre-configured CPE starting position (Option 2)
· Gap in symbol #10: the CPE reduces the gap to   (Option B)
· Gap in symbol #13: the CPE reduces the gap to either   or  (Option A or Option B), up to UE implementation 
· For the second transmission being an S-SSB: always applicable
· For the second transmission being a PSSCH: not applicable if the location of 1st starting symbol for PSCCH/PSSCH is (pre-)configured to be symbol {#2,#3,#4,#5,#6} for SCS 30 KHz and symbol {#1,#2,#3,#4,#5,#6} for SCS 15 KHz, respectively.
CW adjustment remaining details
In RAN1 #113 we had the following agreements on CW adjustments:
	Agreement (RAN1 #113)
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


For what concerns the value X, it is our understanding that a high enough should be supported, to avoid unnecessary drift towards longer channel access. It is also noted that if PSFCH is not configured in RP, the drift would be guaranteed.
[bookmark: b05]Proposal 5: In relation to the value X of consecutive uses of  in (for COTs containing PSCCH/PSSCH not associated with explicit HARQ-ACK feedback):
· It is not applicable in RP without PSFCH configuration.
· In all the other cases the value X is pre-configured in the range {1, 4, 16, 32}. If the pre-configuration is not provided, the default value X=32 is used.
Further details of initiator resuming after a response 
In this section we discuss further details of necessary conditions for a COT initiating UE to resume transmissions (a second SL TX burst) after sharing a COT. In RAN1 #114 we had the following agreement:
	Agreement
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, in order to support the COT initiating UE to resume its transmission(s) within the same channel occupancy after a COT responding UE’s transmission,
· If the COT initiator UE determines the TX gap between responding UE’s SL transmission and the initiator UE’s resumed transmission, 
· The COT initiating UE performs Type 2A, or Type 2B, or Type 2C SL channel access procedures if the gap is at least 25μs, or equal to 16μs, or up to 16μs, respectively.
· Otherwise, the COT initiating UE performs Type 2A SL channel access procedures to resume its SL transmission.


In relation to the agreement the following text was produced in the draft CR TS 37.213 [1] , Section 4.5.3:
	Clause:
When a UE uses channel access procedures to initiate a channel occupancy to transmit SL transmission(s) and shares the corresponding channel occupancy with another UE that transmits a SL transmission(s), the UE may transmit a SL transmission(s) within its channel occupancy that follows the SL transmission(s) that share the initiated channel occupancy as the following.
-	If the UE determines a transmission gap from another UE’s SL transmission(s), the followings are applicable:
-	If the transmission gap is at least , the UE can transmit the SL transmission on the channel after performing Type 2A channel access procedures as described in clause 4.5.2.1.
-	If the transmission gap is , the UE can transmit the SL transmission on the channel after performing Type 2B channel access procedures as described in clause 4.5.2.2.
-	If the transmission gap is up to , the UE can transmit the SL transmission on the channel after performing Type 2C channel access as described in clause 4.5.2.3.
-	Otherwise, the UE can transmit the SL transmission on the channel after performing Type 2A channel access procedures as described in clause 4.5.2.1.



Related to the text highlighted in yellow, it is unclear whether the COT initiating UE that is trying to resume transmission is required to perform a SL transmission detection, and in general how to determine that such a transmission is a response from another UE that shared the COT.
In this regard, we note that one of the more important use cases that triggered the agreement was a quick switch for the COT initiator UE1 to receive a PSFCH from a COT sharing UE2 in the middle of a sequence of data transmissions. UE2 PSFCH transmission would split UE1’s sequence into two SL TX bursts, and an LBT would be required to initiate the second burst after receiving the PSFCH (see Figure 2). 
[image: A diagram of a type of type
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[bookmark: _Ref146273724]Figure 2: COT initiating UE 
Regarding the highlighted text in yellow we note that, if decoding of PSFCH is needed to satisfy the condition, the outlined scenario is impossible to support, since PSFCH cannot be decoded instantaneously, and the Type 2 LBT has to be performed within symbol #13.
We believe that RAN1 should support the outlined use case to solve this critical issue, since it was the driver of the agreement. 
It is also noted that in NR-U the condition for the gNB to resume transmission after a UE transmission is based on the scheduling of the UE, that is, the gNB is not required to detect the UE’s transmission in order to resume transmitting.
[bookmark: b06]Proposal 6: In relation to ‘the COT initiating UE resumes its transmission(s) within the same channel occupancy after a COT responding UE’s transmission’, it is supported that at least for PSFCH response, the COT initiating UE can resume its transmission after an expected PSFCH (i.e., it is not expected that the COT initiating UE complete the decoding of the PSFCH).
· FFS: the case of announced (via SCI resource reservation) PSSCH from the responding UE.
Summary
Proposal 1: It is concluded that the UL-based multi-channel access procedure is applicable to any SL transmission.  
Proposal 2: For CW adjustment in multi-channel access for PSFCH, the CW adjustment is performed based on reference duration according to the feedback to the PSSCH located in the reference duration as in the table below.
Proposal 3: Support band-dependent COT-SI fields 
· Legacy 2 bits indication for SCI-2 format is reused
· When the UE operates in licensed band the indicated SCI-2 format does not carry COT-SI fields
· When the UE operates in unlicensed band the indicated SCI-2 format includes COT-SI fields
Proposal 4: Related to ‘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 , consider the gap in symbol #10 and the one in symbol #13, respectively, between a first transmission and a second transmission:
· CPE can be transmitted between the transmissions without requiring a corresponding pre-configured CPE starting position (Option 2)
· Gap in symbol #10: the CPE reduces the gap to   (Option B)
· Gap in symbol #13: the CPE reduces the gap to either   or  (Option A or Option B), up to UE implementation 
· For the second transmission being an S-SSB: always applicable
· For the second transmission being a PSSCH: not applicable if the location of 1st starting symbol for PSCCH/PSSCH is (pre-)configured to be symbol {#2,#3,#4,#5,#6} for SCS 30 KHz and symbol {#1,#2,#3,#4,#5,#6} for SCS 15 KHz, respectively.
Proposal 5: In relation to the value X of consecutive uses of  in (for COTs containing PSCCH/PSSCH not associated with explicit HARQ-ACK feedback):
· It is not applicable in RP without PSFCH configuration.
· In all the other cases the value X is pre-configured in the range {1, 4, 16, 32}. If the pre-configuration is not provided, the default value X=32 is used.
Proposal 6: In relation to ‘the COT initiating UE resumes its transmission(s) within the same channel occupancy after a COT responding UE’s transmission’, it is supported that at least for PSFCH response, the COT initiating UE can resume its transmission after an expected PSFCH (i.e., it is not expected that the COT initiating UE complete the decoding of the PSFCH).
· FFS: the case of announced (via SCI resource reservation) PSSCH from the responding UE.
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