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1
Introduction

In RAN2#121 meeting [1] and RAN2#121bis e-meeting [2], issues related to SL resource (re)selection and MCSt were discussed. In this contribution, we will further discuss the impacts on SL resource (re)selection and MCSt, and provide corresponding observations and proposals.
2
Discussion
2.1
MCSt
2.1.1
Feasibility of approach for MCSt
In RAN1#112bis e-meeting, a LS was sent to RAN2 to ask the feasibility of approach for MCSt [3].
	Approach 1: “best effort for multiple TBs”

· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters ([image: image2.png]DYioTx



, remaining PDB, [image: image4.png]


 and [image: image6.png].



) - R16/17 behavior.

· Step 2: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure - R16/17 behavior.

· Step 3: Higher layer selects a set of resources either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior) to achieve MCSt.

· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 2: “guarantee MCSt for single TB and best effort for multiple TBs”

· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters ([image: image8.png]DYioTx



, remaining PDB, [image: image10.png]


 and [image: image12.png].



) + “number of slots for MCSt” which could be derived based on CAPC of the logical channel/TB or other means.

· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)

· Step 3: Higher layer selects a candidate multi-slot resource either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior).

· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 3: “guarantee MCSt for multiple TBs”

· Step 1: Higher layer triggers L1 resource (re-)selection one time for one or multiple TBs with one set of parameters ([image: image14.png]DYioTx



, remaining PDB, [image: image16.png]


 and [image: image18.png].



) + “number of slots for MCSt” which could be derived based on CAPC of the multiple TBs.

· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)

· Step 3: Higher layer selects transmission resource for the one or multiple TB(s) from the reported set of candidate multi-slot resource (SA).


2.1.1.1 Feasibility of approach 1
For approach 1, most steps are based on legacy behaviour, i.e. R16/17 behavior. The difference is that MAC may selects a set of resources according to a consecutive-slots criterion (new behavior) to achieve MCSt, which is a “best effort” mechanism. This approach avoids impacts on resource (re)selection procedure in PHY, and seems only to have little impact on MAC.

Observation 1: The best effort for multiple TBs has little impact on MAC and avoids impacts on resource (re)selection procedure in PHY. 
2.1.1.2 Feasibility of approach 2 
For the “guarantee MCSt for single TB” part. 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 2: 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 [4]. 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 3: 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 4: 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. 
Observation 5: The guarantee MCSt for single TB may only be feasible for HARQ feedback disabled transmission when PSFCH is not configured.
2.1.1.3 Feasibility of approach 3  
MAC needs to trigger L1 resource (re-)selection one time for one or multiple TBs with one set of parameters ([image: image20.png]DYioTx



, remaining PDB, [image: image22.png]


 and [image: image24.png].



 ) + “number of slots for MCSt” which could be derived based on CAPC of the multiple TBs. That is to say, the MAC needs to generate TBs before obtaining SL grants. However, it is the opposite of current mechanism where the MAC generates the TB after obtaining SL grant from PHY.
Observation 6: The guarantee MCSt for multiple TBs requires MAC to generate TBs before obtaining SL grant from PHY, which is opposite of current mechanism.
Considering all discussion above for three approachs, to have little impact on Spec and great feasibility in all cases, it is suggested to adopt approach 1, i.e., “best effort for multiple TBs”.
Proposal 1:  RAN2 to recommend to RAN1 to adopt approach 1 (“best effort for multiple TBs”) for MCSt.

2.1.2
Handling the remaining slot(s) in case transmission is successful
Since the UE can perform MCSt for multiple TB’s transmission (including new transmission and retransmission) with performing a single LBT operation. Take an example in fig.1, 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 occupying this unused slot.
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Figure 1: 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 should 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 2:  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)
2.2
Resource (re)selection
2.2.1
Triggering resource (re)selection 

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. Therefore, when an LBT failure indication from L1 before a MCST transmission, UE triggers a resource (re)selection. That is to say, no special handling for MCST case.

Proposal 3: For MCSt, the UE triggers a resource (re)selection when a SL transmission was not performed due to an LBT failure indication from L1. 

Besides, for the discussion above, the condition of triggering resource (re)selection should be further clarified. 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 4: UE shall trigger resource reselection if LBT failures are detected for all reserved retransmission resources without reselecting the RB set or resource pool.

2.2.2
LBT impact to resource (re)selection 

In RAN2#121 meeting [1], it was agreed that RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).

	RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).


During the post meeting email discussion, the following has been approved for the LS to RAN1 in R2-2302303.

	With regards to the work on sidelink unlicensed procedures, RAN2 has further discussed in RAN2#121 the LBT impact on resource (re)selection for both intra-UE case and inter-UE case and made the following agreements.

· RAN2 understands L1 handles LBT impact to/from other UEs’ reserved resources in SL candidate resource selection (inter-UE case).

· RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).
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Figure 2: LBT impact for resource (re)selection
As shown in Fig.1., if the LBT of the candidate resource overlaps with the transmitting symbols of the reserved resource, the candidate resource will be unavailable due to LBT failure. Therefore, such case should be avoided, and it can be up to UE implementation to consider the LBT impact to resource (re)selection procedure.
Proposal 5: It is up to UE implementation to consider the LBT impact to resource (re)selection for intra-UE case in MAC layer.
3
Conclusion

In this contribution, we discussed the impacts on SL resource (re)selection and MCSt, and provide corresponding observations and proposals:
MCSt
Observation 1: The best effort for multiple TBs has little impact on MAC and avoids impacts on resource (re)selection procedure in PHY. 
Observation 2: The guarantee MCSt for single TB is not feasible for HARQ feedback enabled transmission. 

Observation 3: 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 4: The guarantee MCSt for single TB is not feasible for HARQ feedback disabled transmission when PSFCH is configured.
Observation 5: The guarantee MCSt for single TB may only be feasible for HARQ feedback disabled transmission when PSFCH is not configured.
Observation 6: The guarantee MCSt for multiple TBs requires MAC to generate TBs before obtaining SL grant from PHY, which is opposite of current mechanism.

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.
Proposal 1:  RAN2 to agree to adopt approach 1 (“best effort for multiple TBs”) for MCSt.

Proposal 2:  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)

Resource (re)selection
Proposal 3: For MCSt, the UE triggers resource (re)selection when a SL transmission was not performed due to an LBT failure indication from L1. 

Proposal 4: UE shall trigger resource reselection if LBT failures are detected for all reserved retransmission resources without reselecting the RB set or resource pool.

Proposal 5: It is up to UE implementation to consider the LBT impact to resource (re)selection for intra-UE case in MAC layer.
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