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1 Introduction
RAN2 received an LS from RAN1 describing three different approaches for performing resource selection to obtain resources for MCSt.  These approaches are provided in the appendix for reference.
In this contribution, we discuss the feasibility of each approach, the impacts on RAN2, and propose a way forward for answering the LS from RAN1 regarding the following questions:

Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)

Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time

Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt

2 Discussion
RAN1 has provided an LS to RAN2 outlining 3 different approaches for resource selection for MCSt.  These approaches can be summarized as follows:
· In approach 1
· The MAC layer is responsible for determining consecutive slots for transmission based on the resources provided by PHY, where the provides the resources using legacy mechanism.  Since there is no guarantee that a specific number of consecutive resource will be available using legacy PHY procedure, this approach is termed as “best effort”.
· In approach 2
· The PHY layer provides multi-slot resources (determined by “number of slots for MCSt” provided by the MAC layer) for each TB.  Since the PHY layer provides the multi-slot resource of the correct length per TB, the approach is considered as guaranteed for a single TB.
· In approach 3

· The PHY layer provides multi-slot resources (determined by “number of slots for MCSt” provided by the MAC layer) for multiple TBs.  Since the PHY layer provides the multi-slot resource of the correct length for all of the TBs at the same time (assuming a single resource selection trigger for multiple TBs), the approach is considered guaranteed for multiple TBs.

In the MAC layer, resource selection is triggered independently for each sidelink process.  However, the TB is generated after the grant is selected (based on LCP procedure).  The size of the resource selected by the sidelink process (at the time of resource selection) is upto UE implementation subject to some maximum value.

Observation 1:
At the MAC layer, the amount of resources selected for each sidelink process is upto UE implementation (subject to a maximum).

Furthermore, a sidelink process triggers (re)selection only in certain conditions associated with resource (re)selection check.  In the example of a UE using one-shot transmissions, if a new MAC PDU arrives and the resources currently selected to that point do not meet the PDB requirements of the PDU, then resource (re)selection is triggered.
Observation 2:
At the MAC layer, each sidelink process performs independent resource selection, and a sidelink process triggers resource (re)selection only when a condition associated with resource (re)selection check is satisfied (e.g., resources selected to that point don’t meet the PDB requirements).

In answering Question 1 and Question 2 from the RAN1 LS, RAN2 is effectively being asked whether it would be easier/feasible to perform either of the following at the MAC layer:
· Approach 1/Approach 2 – MAC layer performs multiple resource selection procedures (corresponding to different sidelink processes) and ensures that the resources selected by the MAC layer in each resource selection procedure are contiguous (if possible).

· Approach 3 – MAC layer performs a single resource selection procedure (that can accommodate multiple sidelink processes) and avoids triggering different resource selection procedures for each sidelink process.

In approach 1/approach 2, in order to have contiguous resources selected for multiple sidelink processes, one sidelink process needs to keep track of the specific resources selected by another sidelink process.  Because the resource selection of each sidelink process is performed independently, keeping track of this at the MAC layer may be difficult to specify and also to implement.  
Observation 3:
While it may be possible to sometimes find consecutive resources at the MAC layer for approach 1 and approach 2, this cannot be guaranteed.  Furthermore, the approaches may be difficult to implement/specify in the MAC layer because it requires that each independent sidelink process keeps track of the resources selected by other sidelink processes.

In approach 3, consecutive resources to accommodate the TBs associated with multiple sidelink processes is guaranteed by the PHY layer.  This may be simpler to perform in the MAC layer based on observations 1 and 2.  Specifically, if a first sidelink process triggers resource selection corresponding to the resource requirements of multiple TBs, the other sidelink processes need not subsequently trigger resource reselection.  Based on the question from RAN1, although it is not possible to have multiple processes trigger resource selection at the same time, the UE can still use an MCSt resource for multiple transmissions by splitting into multiple grants at the MAC layer.
Observation 4:
In general, resource selection by different sidelink processes cannot be guaranteed to occur at the same time.  However, once a process selects an MCSt of a specific length, the MAC can determine whether to use that MCSt for a single TB or multiple TBs.

Based on these observations, it would be preferrable that if multiple TBs need to be transmitted in a single MCSt resource, the resource is selected with a single resource selection procedure. 

Proposal 1:
RAN2 responds to RAN1 LS on question 1 and question 2 by providing RAN1 with a preference for approach 3 versus approach 1/approach 2 for the case of transmitting multiple TB in a single MCSt.

Proposal 2:
RAN2 discusses the conditions for using a single consecutive resource for transmission of multiple MAC PDUs.
Regarding question 3, RAN2 should first discuss the criteria for determining the “number of slots for MCSt”.  In our understanding, the purpose for using an MCSt may be two-fold.  The first potential reason is for acquiring a COT.  When the UE needs to initiate a COT for transmission, if LBT fails on the first slot, the UE can continue to try LBT to try to acquire the channel within the same MCSt.  This increases the likelihood of acquiring the channel with a single resource compared to selecting only single slot resources.  While this is preferrable at the UE, especially for data with high priority, its use should be limited when the congestion is high, as it could lead to multiple SL UE’s transmitting simultaneously and causing interference.
Observation 5:
Selection of MCSt to increase the probability of acquiring a new COT within the duration of the MCSt resource can be useful, especially for high priority data, but could lead to collisions when the SL is highly congested with other SL UE transmissions.

The second potential reason for using an MCSt is to maintain the COT once it is initiated by transmitting in consecutive slots.  While this may maximize the use of the COT, it may not be absolutely necessary if COT sharing is allowed among multiple UEs.  In fact, allowing the UE to select a large MCSt while within the shared COT may result in having no COT sharing.  Furthermore, using this approach within a shared COT may cause more interference because it is expected that the PHY layer will increase RSRP thresholds until consecutive resources are found.  As a result, it may seem to make sense to not allow MCSt transmission in a shared COT or at least make it “best effort” so as to not artificially create interference within the COT, and allow higher priority UEs to use the COT.  Alternatively, it can be limited to only certain high priority transmissions.   

Observation 6:
Selection of MCSt in a shared COT can result additional interference and may defeat the purpose of COT sharing between different UEs.

For the response to the RAN1 LS, we can therefore respond that providing the number of resources is feasible from RAN2 perspective.  As with legacy transmission parameter limitation, the UE, the number of slots for MCSt may be dependent on priority, CBR, and buffer status.

Proposal 3:
RAN2 responds to Question 3 from RAN1 LS by indicating that providing a “number of slots for MCSt” is feasible.

Proposal 4:
The UE determines the “number of slots for MCSt” during resource (re)selection based on the highest priority data available for transmission, and/or CBR, and/or buffer status.  Details are FFS.  

A draft LS has been provided in R2-2305177. 
3 Conclusion
In this contribution, the following observations were made resource selection for MCSt:

Observation 1:
At the MAC layer, the amount of resources selected for each sidelink process is upto UE implementation (subject to a maximum).

Observation 2:
At the MAC layer, each sidelink process performs independent resource selection, and a sidelink process triggers resource (re)selection only when a condition associated with resource (re)selection check is satisfied (e.g., resources selected to that point don’t meet the PDB requirements).

Observation 3:
While it may be possible to sometimes find consecutive resources at the MAC layer for approach 1 and approach 2, this cannot be guaranteed.  Furthermore, the approaches may be difficult to implement/specify in the MAC layer because it requires that each independent sidelink process keeps track of the resources selected by other sidelink processes.

Observation 4:
In general, resource selection by different sidelink processes cannot be guaranteed to occur at the same time.  However, once a process selects an MCSt of a specific length, the MAC can determine whether to use that MCSt for a single TB or multiple TBs.

Observation 5:
Selection of MCSt to increase the probability of acquiring a new COT within the duration of the MCSt resource can be useful, especially for high priority data, but could lead to collisions when the SL is highly congested with other SL UE transmissions.

Observation 6:
Selection of MCSt in a shared COT can result additional interference and may defeat the purpose of COT sharing between different UEs.

Based on these observations, the following conclusions were made:
Proposal 1:
RAN2 responds to RAN1 LS on question 1 and question 2 by providing RAN1 with a preference for approach 3 versus approach 1/approach 2 for the case of transmitting multiple TB in a single MCSt.

Proposal 2:
RAN2 discusses the conditions for using a single consecutive resource for transmission of multiple MAC PDUs.

Proposal 3:
RAN2 responds to Question 3 from RAN1 LS by indicating that providing a “number of slots for MCSt” is feasible.

Proposal 4:
The UE determines the “number of slots for MCSt” during resource (re)selection based on the highest priority data available for transmission, and/or CBR, and/or buffer status.  Details are FFS.  
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5 Annex – RAN1 LS Text in R1-2304257
Overall Description:

RAN1 has discussed the following approaches to implement/achieve MCSt for SL-U communication. RAN1 would like to seek RAN2’s opinion on the following questions.

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
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) - 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
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) + “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
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) + “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).

Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)

Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time

Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt

2. Actions:

To RAN2: RAN1 respectfully asks RAN2 to provide an answer to the questions above.
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