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1
Introduction

In this contribution, we will further discuss the impacts on leftover issues for SL-U, and provide corresponding observations and proposals.
2
Discussion
2.1
Impact on resource (re)selection

2.1.1
LBT impacts on resource selection/reselection 
In RAN2#121 meeting [1], it was agreed that the UE triggers a resource (re)selection when a SL transmission was not performed due to an LBT failure indication from L1, and FFS on MCSt case.

	RAN2 understands UE triggers a resource (re)selection when PSSCH transmission was not performed due to an LBT failure indication from L1. FFS on MCST case. Send LS to RAN1 to check if there is any concern.


The main motivation to support MCST is to reduce the need or frequency of UE performing LBT (Type 1) to access the channel once it has acquired a COT, to retain the COT to transmit UE’s data as much as and as soon as possible in the following slots. In detail, for the time resources in a MCST, there is no gap or the gap is less than 16 us (Type 2C or no LBT is needed) between the two slots. That is, similar to single slot transmission in SL-U, only one type 1 LBT is performed for the whole MCST transmission. And since multiple TBs may be transmitted in the whole MCSt, that is to say, there can be multiple retransmission resources and new transmission resources. To obtain the benefit of MCSt, the UE shall trigger resource reselection if LBT failures are detected for all reserved (re)transmission resource in the MCSt case.
Proposal 1: UE shall trigger resource reselection if LBT failures are detected for all reserved (re)transmission resources in MCSt case.
Besides, for the discussion above, the condition of triggering resource (re)selection should be further clarified for non-MCSt case. In current specification for mode 2 resource allocation, the UE can reserve the resources for initial transmission and retransmission(s). If initial transmission fails due to LBT failure and the resource reselection is triggered immediately, the reserved retransmission resource will be wasted. Therefore, it is suggested that UE shall trigger resource reselection if LBT failures are detected for all reserved retransmission resources. 

Proposal 2: UE shall trigger resource reselection if LBT failures are detected for all reserved retransmission resources for mode 2 in non-MCSt case.

2.1.2
SL C-LBT failure 
RAN2 has agreed that UE triggers a resource (re)selection when PSSCH transmission was not performed due to an LBT failure indication from L1. When a UE failed to access the RB set due to LBT failure before a transmission resource, the UE triggers a resource (re)selection. As shown in Figure.1a, if LBT fails for TB1, UE triggers resource reselection for TB1 according to previous agreement. 

Consider a case that C-LBT failure is detected for RB set#1 because the counter reaches the threshold due to LBT failure for TB1. There is a high probability that LBT failure will occur before the resource for TB2. 

In this case, based on the previous agreement, after UE performs LBT before the resource for TB2 and LBT fails, the UE triggers resource reselection for TB2 as shown in Figure.1b. Actually, considering the intention to define C-LBT failure, C-LBT failure can be used for a condition for resource reselection. As shown in Figure.1c, the UE can trigger resource reselection based on the information of C-LBT failure earlier, rather than wait until LBT failure occurs before triggering resource reselection for the resource for TB2.
In a summary, for a selected resource for PSSCH/PSCCH transmission, if C-LBT failure is detected in the RB set after the resource selection procedure, UE can trigger L1 resource reselection as soon, instead of waiting until LBT is performed before the resource and fails. 
In this way, UE can avoid wait to perform LBT and reselect resources at the earliest possible time based on the C-LBT failure information. Thus, taking detecting C-LBT failure as condition for resource reselection is beneficial.
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Figure. 1a
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Figure. 1b
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Figure. 1c
Proposal 3: UE triggers a resource reselection if C-LBT failure was detected in a RB set after a candidate resource of a transmission was selected in the RB set.
2.2
Impact on SL DRX
2.2.1
Starting of HARQ RTT timer 

In RAN2#122 meeting [2], following agreements related to multiple PSFCH occasions were reached.

	Agreements on multiple PSFCH occasions

1: Working assumption “In case of multiple PSFCH occasion per PSCCH/PSSCH, if HARQ A/N is successfully transmitted in one PSFCH occasion, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback.” is agreed at least for UC.
2: Working assumption “In case of multiple PSFCH occasion per PSCCH/PSSCH, if LBT failure happens in all PSFCH occasions, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.” is agreed at least for UC.


Regarding groupcast case, the transmission success and failure within a group may differ, e.g. some RX UE may access the channel for PSFCH transmission successfully, but some Rx UE may failure to access the channel for PSFCH transmission. Therefore, to align the starting time of sl-drx-HARQ-RTT-Timer, all Rx UEs should start the sl-drx-HARQ-RTT-Timer in a specified occasion. To keep it simple, for groupcast in case of multiple PSFCH occasion per PSCCH/PSSCH, we think that no matter LBT fails or succeeds, Rx UE should start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.
Proposal 4: For groupcast, in case of multiple PSFCH occasion per PSCCH/PSSCH, regardless of LBT failure or LBT success for each Rx UE, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.
2.2.2
SL DRX active time
In RAN2#122 meeting [2], there was a working assumption that the shared COT shall not be defined as SL DRX active time, and we can revisit it if RAN1 introduces additional ID.
	Agreements on SL DRX active time
1: 
Working assumption “Not define shared COT as SL DRX active time” is agreed. If RAN1 introduces additional ID, we can revisit it.


And in RAN1#112 meeting, agreements on using a shared COT for responding UE were reached as follow:

	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


The additional ID in the COT sharing information are used to identify the source and destination ID for COT sharing. As shown in fig.1, the Destination ID in the PSCCH/PSSCH transmission and the Destination ID in the additional IDs are for different UEs, and when the responding UE (i.g. UE 3 in Fig.1.) obtains the COT sharing information and identifies the source ID and destination ID in the additional ID field, the responding UE will use the source ID in the COT sharing information as the destination ID. That is to say, the responding UE will use the shared COT to perform the transmission to the initiating UE.
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Figure 1: Illustration for additional IDs in COT sharing
And in RAN1#114, it was agreed to introduce additional ID field in SCI.

	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.


Observation 1: The additional ID was already introduced by RAN1 for SL-U.
Therefore, RAN2 should to discuss whether to revisit previous working assumption based on the additional ID introduced in RAN1. Since for initiating UE, it will receive SL transmission from responding UE within the shared COT if such shared COT is used at responding UE side. If the initiating UE is not in SL DRX active time, data loss will happen which degrades the SL-U transmission performance.

Observation 2: Initiating UE will receive SL transmission from responding UE within the shared COT, data loss will happen if the initiating UE is not in SL DRX active time.
Furthermore, SL DRX is an existing feather that has been specified in Rel-17, which should be considered in the current WI. Therefore, based on above discussions, to avoid data reception loss at initiating UE side for COT sharing, initiating UE should consider the shared COT as SL DRX active time.
Proposal 5: For COT sharing with DRX operations, to avoid missing the data reception at initiating UE, active time of the DRX for initiating UE should include the shared COT.

2.3
Impact on counters in SL
2.3.1
Counters for DTX based SL RLF 
In Rel-16, TX UE will detect SL DTX if the SL transmission is performed and there is no a HARQ feedback reception on the corresponding PSFCH. Such mechanism aims to assist TX UE to detect the deteriorating link quality (e.g. the RX UE is getting far away) and consistent DTX detection will lead to SL RLF finally.  

Regarding SL-U, if a LBT failure is detected, the TX UE cannot perform a SL transmission and of course will not receive any HARQ feedback. Based on the current mechanism, DTX will be detected by TX UE in this case. However, such DTX is not caused by the deteriorating link quality, and further SL RLF may be easily triggered due to frequent LBT failure. Therefore, to solve this problem,  two options can be considered as followed:

· Option 1: UE will not regard the SL transmission as SL DTX, when LBT failure is detected for the SL transmission
· Option 2: NW configures a separate sl-maxNumConsecutiveDTX for SL-U, which is larger than the sl-maxNumConsecutiveDTX for SL-licensed transmission. 
Proposal 6: To avoid the SL RLF prone to occur due to frequent LBT failure, following two options can be considered:
· Option 1: UE will not regard the SL transmission as SL DTX, when LBT failure is detected for the SL transmission.
· Option 2: NW configures a separate sl-maxNumConsecutiveDTX for SL-U, which is larger than the sl-maxNumConsecutiveDTX for SL-licensed.
2.3.2
Counters for transmission number 
In Rel-16, to limit the number of new transmission and retransmission of a MAC PDU for a mode-1 CG transmission, sl-MaxTransNum is configured in SL-CG-MaxTransNum by gNB, which indicates the maximum transmission number (including new transmission and retransmission) for a MAC PDU. Based on current MAC Spec, if the number of transmissions of the MAC PDU has reached sl-MaxTransNum, the Sidelink process shall flush the HARQ buffer of the associated Sidelink process. 
Similarly, the sl-MaxTxTransNumPSSCH has the same purpose for a mode-2 transmission.
Because LBT failure may happen before the transmission of the MAC PDU in PHY layer frequently, if it is regarded as a successful transmission of the MAC PDU from MAC layer perspective, and when the number of transmissions of the MAC PDU has reached to sl-MaxTransNum, MAC will not indicate to perform transmission in PHY. However, the real transmissions may be few. To avoid such issue, similar to the handling of DTX based SL RLF, two options can be considered:

 However, this might be regarded as a successful transmission of the MAC PDU from MAC layer perspective. In this case, due to LBT failure, when the number of transmissions of the MAC PDU has been reached to sl-MaxTransNum in MAC layer, it would not indicate that the UE has actually transmitted the MAC PDU sl-MaxTransNum times in PHY. For this problem, two approaches can be considered:
· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of  the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U, where the transmission number parameters in SL-U is larger than the transmission number parameters for SL-licensed 
Proposal 7: To avoid the reduction of actual transmission number due to frequent LBT failure, following two options can be considered:
· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of  the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U, where the transmission number parameters in SL-U is larger than the transmission number parameters for SL-licensed.

2.4
Impact on MCSt

2.4.2
Single TB transmission in RP with PSFCH
Regarding the LS of R1-2308664 from RAN1, RAN1 clarify that it is up to RAN2 to decide whether a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource.
In the case, the multiple transmissions (including new-transmission and retransmission(s)) will be performed continuously. However, considering HARQ feedback is enabled for such multiple transmission, i.e., PSFCH reception is needed, the PSFCH reception may be conflict with its own transmission. Thus, the guarantee MCSt for single TB is not feasible for HARQ feedback enabled transmission.

Observation 3: The guarantee MCSt for single TB is not feasible for HARQ feedback enabled transmission. 

Furthermore, even for HARQ feedback disabled transmission case. It may not be feasible to select multiple continuous slots to perform such “blind transmissions”. In Rel-16, such issue was discussed, and it was agreed to ensure the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources. That is to say, for HARQ feedback disabled transmission where the PSFCH is configured in resource pool, it is not feasible to select multiple continuous slots.

	TS 38.321 V16.11.0
5.22.1.1
SL Grant reception and SCI transmission

…
3>
if one or more HARQ retransmissions are selected:

4>
if transmission based on sensing is configured by upper layers and there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities; or

4>
if transmission based on random selection is configured by upper layers and there are available resources left in the resource pool for more transmission opportunities:

5>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources and that a retransmission resource can be indicated by the time resource assignment of a prior SCI according to clause 8.3.1.1 of TS 38.212 [9];

5>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of retransmission opportunities of the MAC PDUs determined in TS 38.214 [7];
5>
consider the first set of transmission opportunities as the initial transmission opportunities and the other set(s) of transmission opportunities as the retransmission opportunities;

5>
consider the sets of initial transmission opportunities and retransmission opportunities as the selected sidelink grant.
…


Observation 4: In current MAC Spec, the UE needs to ensure the minimum time gap between any two selected resources in case that PSFCH is configured. 

Observation 5: The guarantee MCSt for single TB is not feasible for HARQ feedback disabled transmission when PSFCH is configured.
In short, the guarantee MCSt for single TB may only be feasible for HARQ feedback disabled transmission when PSFCH is not configured. Therefore, it is suggested that not to support a single TB transmitted over consecutive slots in a resource pool configured with PSFCH resource.
Observation 6: The guarantee MCSt for single TB may only be feasible for HARQ feedback disabled transmission when PSFCH is not configured.
Proposal 8:  Do not support retransmission on MCSt when the resource pool is configured with PSFCH. 
2.4.2
Handling for remaining slot(s) of TB which is transmitted successfully
UE may perform MCSt for multiple TB’s transmission (including new transmission and retransmission) with a single type 1 LBT operation. Take an example in fig.2, if the TB1 is received successfully in the new transmission occasion (e.g. ACK is received from Rx UE side), to obtain the benefit of MCSt (i.e. reducing the number of LBT operation), the remaining slot(s) for TB1 should be still used, otherwise the transmission for other TB(s) may be failure caused by the failure of type-2 LBT, as other UE can occupy this unused slot.
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Figure 2: Handling the remaining slot(s) in case transmission is successful
Observation 7: If the remaining slot(s) are not used, the transmission for other TB(s) may be failure caused by the failure of type-2 LBT.

Therefore, RAN2 can discuss how to handle the remaining slot(s) in case transmission is successful for one TB in MCSt, e.g., still perform retransmission for this TB or perform transmission for other TB.
Proposal 9:  To handle the remaining slot(s) in case transmission is successful for one TB in MCSt, two options can be considered:

· Option 1: Still perform retransmission for this TB in the remaining slot(s)

· Option 2: Perform transmission for other TB in the remaining slot(s)
2.4.3
MAC behaviour for resource selection
And in RAN1#114, it was agreed that it is up to RAN2 to define detailed behaviour for higher layer resource selection in consecutive slots.

	Agreement
In Mode 2 resource allocation,

· The higher layer can indicate a “number of consecutive slots for MCSt” ([image: image7.png]N.iosMCst



) larger than 1 for L1 reporting multi-slots candidates to the higher layer. The candidate multi-slots resource definition is applied.

· Otherwise, the candidate single-slot resource definition is applied (same as R16/17).

· The higher layer selects resources from the reported [image: image9.png]


 according to one of the following based on UE implementation:

· Random selection as per R16/17

· Higher layer is not restricted to select resources at random, and can select in consecutive slots

· It is up to RAN2 to define detailed behaviour as needed

· It is RAN1 intention that, once the higher layer selects a multi-slots candidate from the set [image: image11.png]


, it will use all the single-slot resources of the selected multi-slots candidate for transmission. This RAN1 agreement has no intention on potential RAN2 discussion about how SL resource selection processes are defined in MCSt.

· Note, the above is intended to support Approach 1 and 2 only.

· Send an LS to RAN2 informing that it is up to RAN2 to decide in regards to the HARQ RTT timing (minimum time gap)

· whether a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource


For Approach 2, when higher layer gives an indication to PHY for selection, the PHY layer reports a set of resource [image: image13.png]


 and MAC layer selects a subset of resources from [image: image15.png]


. When a new transmission demand and the new transmission can be transmitted with the COT of these selected resources, the MAC layer can select resource nearby the selected subset of resources, so that both transmissions can be performed within one COT, saving the overhead of LBT.

For example, as shown in Figure 14, two resources (R2 and R3) are selected for the 1st transmission. For the next TB, the MAC layer can prioritize the resource nearby the selected resource (R1 and R4).
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Figure 3 UE prioritized resource within the COT for MCSt

Proposal 10: If resource(s) in slot(s) before/after a UE’s selected resource can be used within a COT, the UE prioritizes/selects the resource(s) for a new transmission.
2.5
Impact on COT sharing for mode-1

In RAN2#122, enhanced LCP for shared COT in mode-1 was discussed, whereas no special handling compared to the case in mode-2. However, the fundamental mechanism of COT sharing in mode-1 is the lack of discussion. In details, how to avoid the degradation of performance for COT sharing in mode-1, considering that the SL grant is scheduled by gNB which may not be overlapped with shared COT. If such shared COT is not used in mode-1, the whole performance of COT sharing will be degraded as other UE may occupy the slot of the shared COT.
Observation 8: Considering the SL grant scheduled by gNB may not be overlapped with shared COT, the shared COT may not be used in a high probability, which further degrade the performance of whole COT sharing.

Therefore, to improve the whole performance of COT sharing, the shared COT received by responding UE in mode-1 should by used as much as possible. In our understanding, two following options can be considered:

· Option1: Responding UE reports the shared COT to gNB as the assistance info for gNB’s scheduling.
· Option 2: Responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB for updating latest buffer size.
Proposal 11:  To improve the whole performance of COT sharing in mode-1, two options can be considered:

· Option 1: Responding UE reports the shared COT to gNB as the assistance info for gNB’s scheduling
· Option 2: Responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB for updating latest buffer size
2.6
Impact on type-1 LBT block issue

In RAN1#113 and RAN1#114, the following working assumption and agreement 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


The agreement above need to be defined in normative text instead of note text. Given that handling of avoiding selection or prioritize/select resource is performed in MAC layer, thus it should be captured in TS 38.321. To be more specific, from RAN1’s agreement/WA, the procedure such as how to avoid other UE’s reservation, and how to select a resource before other UE’s reservation are interaction-based normative actions. These actions should be specified in the procedure of creating select SL grant. The ‘may’ wording in RAN1’s agreement does not refer to UE implementation, it refers to UE capability. Once configured and the UE is capable, the UE shall perform inter-UE LBT blocking related procedure. UE implementation is to determine the value of N/M or how PHY reports detected reserved resources. 

Proposal 12: For Type 1 LBT blocking issue, for both option 1 and option 2, the procedure of avoiding selection or prioritize/select resource performed by UE are captured in normative text, as following TP.

We provide the Text Proposal for section 5.22.1.1 of TS 38.321 below.
---------------------------- Start of Text Proposal for TS 38.321 -----------------------------

< Unchanged parts are omitted >

5.22.1.1
SL Grant reception and SCI transmission
< Unchanged parts are omitted >

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel:

2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:
< Unchanged parts are omitted >

3>
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured,

4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

4>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are N consecutive slot(s) before a detected resource reserved by another UE’s SCI with high L1 SL priority. 

NOTE: It is up to UE implementation to select the value N from {0, 1, 2}.

4>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are M consecutive slot(s) after a detected resource reserved by another UE ’s SCI when the transmitting symbols of the reserved resource overlap with LBT of the selected time and frequency resource(s). 

NOTE: It is up to UE implementation to determine the value M (at least including 0).

4>
If [type1-LBT-Blocking-Option2] is (pre-)configured and is set to “enabled”, and if [capability 47-k7 Type1 LBT blocking Option2] is supported, and if the UE is able to share its initiated COT to a detected resource reserved by another UE’s SCI [with high L1 SL priority], prioritize/select time and frequency resource(s) before the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7].

3>
if one or more HARQ retransmissions are selected:

4>
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured,

5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

5>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are N consecutive slot(s) before a detected resource reserved by another UE’s SCI with high L1 SL priority. 

NOTE: It is up to UE implementation to select the value N from {0, 1, 2}.

5>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are M consecutive slot(s) after a detected resource reserved by another UE ’s SCI when the transmitting symbols of the reserved resource overlap with LBT of the selected time and frequency resource(s). 

NOTE: It is up to UE implementation to determine the value M (at least including 0).

5>
If [type1-LBT-Blocking-Option2] is (pre-)configured and is set to “enabled”, and if [capability 47-k7 Type1 LBT blocking Option2] is supported, and if the UE is able to share its initiated COT to a detected resource reserved by another UE’s SCI [with high L1 SL priority], prioritize/select time and frequency resource(s) before the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

< Unchanged parts are omitted >

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of a single MAC PDU, and if SL data is available in a logical channel, or an SL-CSI reporting is triggered, or a Sidelink DRX Command indication is triggered or a Sidelink Inter-UE Coordination Information reporting is triggered, or a Sidelink Inter-UE Coordination Request is triggered:

2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check: 

< Unchanged parts are omitted >

3>
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured,

4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

4>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are N consecutive slot(s) before a detected resource reserved by another UE’s SCI with high L1 SL priority. 

NOTE: It is up to UE implementation to select the value N from {0, 1, 2}.

4>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are M consecutive slot(s) after a detected resource reserved by another UE ’s SCI when the transmitting symbols of the reserved resource overlap with LBT of the selected time and frequency resource(s). 

NOTE: It is up to UE implementation to determine the value M (at least including 0).

4>
If [type1-LBT-Blocking-Option2] is (pre-)configured and is set to “enabled”, and if [capability 47-k7 Type1 LBT blocking Option2] is supported, and if the UE is able to share its initiated COT to a detected resource reserved by another UE’s SCI [with high L1 SL priority], prioritize/select time and frequency resource(s) before the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7].

3>
if one or more HARQ retransmissions are selected:

4>
If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured,

5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

5>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are N consecutive slot(s) before a detected resource reserved by another UE’s SCI with high L1 SL priority. 

NOTE: It is up to UE implementation to select the value N from {0, 1, 2}.

5>
If [type1-LBT-Blocking-Option1] is (pre-)configured and is set to “enabled”, and if [capability 47-k6 Type1 LBT blocking Option1] is supported, exclude the time and frequency resource(s) which are M consecutive slot(s) after a detected resource reserved by another UE ’s SCI when the transmitting symbols of the reserved resource overlap with LBT of the selected time and frequency resource(s). 

NOTE: It is up to UE implementation to determine the value M (at least including 0).

5>
If [type1-LBT-Blocking-Option2] is (pre-)configured and is set to “enabled”, and if [capability 47-k7 Type1 LBT blocking Option2] is supported, and if the UE is able to share its initiated COT to a detected resource reserved by another UE’s SCI [with high L1 SL priority], prioritize/select time and frequency resource(s) before the detected resource reserved by another UE’s SCI.

NOTE: It is up to UE implementation how the physical layer report detected resource reserved by another UE’s SCI to MAC layer

< Unchanged parts are omitted >

--------------------------------------- End of Text Proposal ----------------------------------

2.7
Co-channel co-existence issue at 30kHz SCS
In RAN#99, the WID for co-channel co-existence is updated as following:

	4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· …
· RAN1 is tasked to support only 15 and 30 kHz SCSs for dynamic resource pool sharing. Existing RAN1 agreements for dynamic resource pool sharing apply to support of 30 kHz.

· For NR PSCCH/PSSCH transmissions in 30kHz SCS, NR SL UE selects in MAC layer at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot in MAC layer

· No change to the R16/17 resource allocation procedure in PHY due to this restriction

· The existing SL slot structure from Rel-16 is unchanged

· The starting symbol of the first of the overlapping NR SL slots is assumed to be aligned with the first symbol of the LTE SL subframe

· …


The agreement above need to be defined in normative text instead of note text. The procedure for selecting resource in the first slot overlapping with an LTE SL subframe is interaction-based normative action and it is a common understanding that UE shall select resource from the candidate resource set reported by PHY. Thus, this selecting action should be specified in the procedure of creating select SL grant. Then UE implementation is on how to avoid selecting resource only in the second slot overlapping with an LTE SL subframe. This detail can be captured as notes after the above normative text.

Proposal 13: For co-channel co-existence issue at 30kHz SCS, the procedure for selecting resource in the first slot overlapping with an LTE SL subframe is captured in normative text, as following TP.

We provide the Text Proposal for section 5.22.1.1 of TS 38.321 below.
---------------------------- Start of Text Proposal for TS 38.321 -----------------------------

< Unchanged parts are omitted >

5.22.1.1
SL Grant reception and SCI transmission
< Unchanged parts are omitted >

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel:

2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:
< Unchanged parts are omitted >

3>
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink as specified in TS 38.214 [7], 

4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

4>
when SCS of NR SL is (pre-)configured as [image: image18.png]


, select the time and frequency resources at least in the first of NR SL slots overlapping with an LTE SL subframe, i.e. avoid select the time and frequency resource only in the subsequent NR SL slot overlapping with an LTE SL subframe.

5>
If MAC entity decides, select the time and frequency resources in the subsequent overlapping NR SL slot.

NOTE: when the same TB or different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe for NR PSCCH/PSSCH transmissions of 30kHz SCS.

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7].

3>
if one or more HARQ retransmissions are selected:

4>
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink as specified in TS 38.214 [7], 

5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

5>
when SCS of NR SL is (pre-)configured as [image: image20.png]


, select the time and frequency resources at least in the first of NR SL slots overlapping with an LTE SL subframe, i.e. avoid select the time and frequency resource only in the subsequent NR SL slot overlapping with an LTE SL subframe.

6>
If MAC entity decides, select the time and frequency resources in the subsequent overlapping NR SL slot.

NOTE: when the same TB or different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe for NR PSCCH/PSSCH transmissions of 30kHz SCS.

< Unchanged parts are omitted >

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of a single MAC PDU, and if SL data is available in a logical channel, or an SL-CSI reporting is triggered, or a Sidelink DRX Command indication is triggered or a Sidelink Inter-UE Coordination Information reporting is triggered, or a Sidelink Inter-UE Coordination Request is triggered:

2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check: 

< Unchanged parts are omitted >

3>
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink as specified in TS 38.214 [7], 

4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

4>
when SCS of NR SL is (pre-)configured as [image: image22.png]


, select the time and frequency resources at least in the first of NR SL slots overlapping with an LTE SL subframe, i.e. avoid select the time and frequency resource only in the subsequent NR SL slot overlapping with an LTE SL subframe.

5>
If MAC entity decides, select the time and frequency resources in the subsequent overlapping NR SL slot.

NOTE: when the same TB or different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe for NR PSCCH/PSSCH transmissions of 30kHz SCS.

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7].

3>
if one or more HARQ retransmissions are selected:

4>
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink as specified in TS 38.214 [7], 

5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

5>
when SCS of NR SL is (pre-)configured as [image: image24.png]


, select the time and frequency resources at least in the first of NR SL slots overlapping with an LTE SL subframe, i.e. avoid select the time and frequency resource only in the subsequent NR SL slot overlapping with an LTE SL subframe.

6>
If MAC entity decides, select the time and frequency resources in the subsequent overlapping NR SL slot.

NOTE: when the same TB or different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe for NR PSCCH/PSSCH transmissions of 30kHz SCS.

< Unchanged parts are omitted >

--------------------------------------- End of Text Proposal ----------------------------------

3
Conclusion

In this contribution, we discussed the impacts on leftover issues for SL-U, and provide corresponding observations and proposals:
Impact on resource (re)selection
Proposal 1: UE shall trigger resource reselection if LBT failures are detected for all reserved (re)transmission resources in MCSt case.
Proposal 2: UE shall trigger resource reselection if LBT failures are detected for all reserved retransmission resources for mode 2 in non-MCSt case.

Proposal 3: UE triggers a resource reselection if C-LBT failure was detected in a RB set after a candidate resource of a transmission was selected in the RB set.
Impact on SL DRX
Proposal 4: For groupcast, in case of multiple PSFCH occasion per PSCCH/PSSCH, regardless of LBT failure or LBT success for each Rx UE, Rx UE starts the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the last PSFCH occasion for the SL HARQ feedback.

Proposal 5: For COT sharing with DRX operations, to avoid missing the data reception at initiating UE, active time of the DRX for initiating UE should include the shared COT.
Impact on counters in SL
Proposal 6: To avoid the SL RLF prone to occur due to frequent LBT failure, following two options can be considered:
· Option 1: UE will not regard the SL transmission as SL DTX, when LBT failure is detected for the SL transmission.
· Option 2: NW configures a separate sl-maxNumConsecutiveDTX for SL-U, which is larger than the sl-maxNumConsecutiveDTX for SL-licensed.
Proposal 7: To avoid the reduction of actual transmission number due to frequent LBT failure, following two options can be considered:
· Option 1: The transmission shall not be counted for the transmission number of the MAC PDU in MAC, when the LBT failure happens for the transmission of  the MAC PDU in PHY.

· Option 2: NW configures a separate transmission number parameters (i.e. sl-MaxTransNum and  sl-MaxTxTransNumPSSCH) for SL-U, where the transmission number parameters in SL-U is larger than the transmission number parameters for SL-licensed.

Impact on MCSt
Proposal 8:  Do not support retransmission on MCSt when the resource pool is configured with PSFCH. 
Proposal 9:  To handle the remaining slot(s) in case transmission is successful for one TB in MCSt, two options can be considered:

· Option 1: Still perform retransmission for this TB in the remaining slot(s)

· Option 2: Perform transmission for other TB in the remaining slot(s)
Proposal 10: If resource(s) in slot(s) before/after a UE’s selected resource can be used within a COT, the UE prioritizes/selects the resource(s) for a new transmission.
Impact on COT sharing for mode-1
Proposal 11:  To improve the whole performance of COT sharing in mode-1, two options can be considered:

· Option 1: Responding UE reports the shared COT to gNB as the assistance info for gNB’s scheduling
· Option 2: Responding UE uses shared COT directly, and further triggers SL BSR reporting to gNB for updating latest buffer size
Impact on type-1 LBT block issue

Proposal 12: For Type 1 LBT blocking issue, for both option 1 and option 2, the procedure of avoiding selection or prioritize/select resource performed by UE are captured in normative text, as following TP.
Co-channel co-existence issue at 30khz SCS
Proposal 13: For co-channel co-existence issue at 30kHz SCS, the procedure for selecting resource in the first slot overlapping with an LTE SL subframe is captured in normative text, as following TP.
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