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1 Introduction
This contribution is a part of Rel.16 maintenance work, where we continue discussion on remaining issues in Mode-2 sidelink resource allocation. Our views on other technical opens of NR V2X design aspects are summarized in our companion contributions [1]-[3].
2 List of Open Issues
2.1 Handling of Multiple Parallel Resource Selection Processes
Multiple parallel processes of resource selection may be triggered and overlap in time. Handling of parallel ongoing resource selection processes needs to be specified. Ordering of resource selection according to priority of transmission may be considered as a solution:
Ordering of resource selection may start from the process that serves transmission with higher priority and continues following the priority order
· Sidelink resource selection for transmissions with the higher priority is prioritized (i.e. executed first). 
· Sidelink resource selection for transmissions with the lower priority is executed on remaining resources – i.e. slots not selected for higher priority transmissions
· In case of equal priority, order of resource selection is selected randomly, or left up to UE implementation
In order to perform multiple parallel resource selection processes, we have following proposal:


In case of multiple parallel resource selection processes in a slot, resource selection order starts from the process that serves transmission with highest priority and continues according to sidelink priority
· Sidelink resource selection for transmissions with the higher priority always precedes resource selection for transmissions with lower priority
· Sidelink resource selection for transmissions with the lower priority is executed on remaining resources – i.e. resources not selected for higher priority transmissions (higher priority resources are excluded)

2.2 HARQ RTT Minimum Gap
RAN1 agreed on HARQ aware resource selection at RAN1#100E:
	· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation


HARQ-aware resource selection is supported, however we argue that value ‘b’ cannot be left up to UE implementation for the following reasons.
· It was agreed that UE is not expected to violate the HARQ RTT minimum time gap. In order to verify this the value of ‘b’ should be known.
· In Mode-1, gNB can schedule multiple SL resources in single grant and thus in order to support retransmissions based on sidelink feedback gNB should be also aware about the value of ‘b’. Because of the above reasons, the maximum value of ‘b’ need to be defined.
The core part of the value ‘b’ is composed from PSFCH processing time, while the sidelink retransmission preparation time can be minimized if performed in look-ahead manner before receiving PSFCH. The similar value has been introduced in Mode-1 operation for feedback forwarding and therefore these numbers can be aligned. The PSFCH-to-PUCCH processing/preparation time has been agreed as follows:
	Agreements:
· A UE does not expect to be scheduled to transmit the UL report corresponding to a PSFCH reception earlier than Tprep after the end of the PSFCH. 
· This includes the effect of time advance.
· Tprep = (N+X) ∙ (2048+144) ∙ k ∙ 2 –μ ∙ T_c where: 
· Working assumption: N is 14, 18, 28 and 32 corresponds to the SCS configuration μ of 0, 1, 2 and 3, μ = min(μ_SL, μ_UL)
· k = T_s / T_c (parameters as defined in 38.211)
· FFS X (including the possibility of value 0)
Agreements:
· Confirm the following working assumption from RAN1#100bis-e:
· Working assumption: N is 14, 18, 28 and 32 corresponds to the SCS configuration μ of 0, 1, 2 and 3, μ = min(μ_SL, μ_UL)
· X=1 for the expression of Tprep agreed in RA1N#100bis-e under AI 7.2.4.2.1


It is proposed to reuse the same value of Tprep under assumption of μ_SL = μ_UL, and add Y value, if required to account for differences in PUCCH preparation and PSCCH/PSSCH preparation.


In the minimum time gap Z = a + b for the case of HARQ RTT aware resource selection, the value of the component ‘b’ is not larger than
· Tproc.2 = Tprep + Y where: 
· Tprep is the PSFCH-to-PUCCH preparation time with assumption of μ_UL = μ_SL
· Y = 7 symbols

2.3 Number of Selected Candidate Resources 
One of the open questions is how many resources UE can select per single resource selection iteration. In our view, number of resources to be selected in each resource selection window should be left up to UE implementation including consideration on the size of resource selection window. This will allow look ahead resource selection with re-evaluation of selected candidate resources, not precluding single resource selection at a time.
One note is that a UE should at least select the number of resources that can be signaled in one SCI, i.e. min(M, Nmax), otherwise the chaining process could be compromised if the UE selects N = 1.


In a single iteration of resource (re)-selection/(re)-evaluation, UE can select up to N resources for sidelink transmission, where min(M, NMAX) ≤ N ≤ M, here M is number of remaining transmissions intended by UE
· The actual number N applied by UE in each iteration is not specified, i.e. it is left up to UE implementation

2.4 Preemption, Re-evaluation and Semi-persistent Reservations
The following three questions were raised by feature lead to close the discussion on re-evaluation, preemption and semi-persistent reservations at the previous meeting as summarized in [R1-2004939] and reproduced below for reader convenience:
Q3: Whether to support re-evaluation of resources already reserved periodically? If your answer is ‘yes’, what are the conditions and exceptions?
Q5: In case a UE detects pre-emption of a resource already periodically reserved with a resource periodically reserved by the pre-empting UE, what is the UE behaviour in this case? E.g. such re-selections are not allowed, or reselected resources should not be periodically reserved, or reselected resources could be periodically reserved, etc.
Q6: In case a UE detects pre-emption of a resource already periodically reserved with a resource reserved without a period by the pre-empting UE, what is the UE behaviour in this case? E.g. such re-selections are not allowed, or reselected resources should not be periodically reserved, or reselected resources could be periodically reserved, etc.
Regarding Q3, we have following views. Let’s consider two scenarios with and without preemption supported:
1) Case w/o preemption detected or disabled preemption
a. For semi-persistent reservations in the first period, the same resource selection and re-evaluation procedure is applied as for dynamic resource selection of TB with only difference that SCI indicates corresponding period of semi-persistent reservation
b. In sub-sequent periods, until the next resource reselection trigger there is no resource re-evaluation performed.
2) Case w/ preemption detected (i.e. preemption is enabled)
a. UE follows preemption procedure and triggers resource reselection and re-evaluations once pre-emption is detected irrespective of current period. It is left up to UE implementation whether to apply semi-persistent or dynamic reservations for the subsequent transmissions.


In case of semi-persistent reservations, re-evaluation of candidate resources is performed only for selection of resources in the first semi-persistent period (initial semi-persistent reservations)
Re-evaluation of semi-persistent resources is not applied for subsequent periods unless new resource reselection is triggered

Regarding Q5 and Q6, we think common behaviour should be used. In our view pre-empted UE should follow pre-emption procedure and trigger resource reselection. Whether to trigger resource re-selection for semi-persistent or dynamic reservations should be left up to UE implementation. The pre-empted semi-persistent resource reservation process is considered as terminated by TX UE.
In order to simplify design and discussion we are also open to the solution when pool configurations cannot simultaneously support semi-persistent reservations and pre-emptions.


For pre-emption in application to periodic reservations, down-select from the following two options
· Option 1: A UE is not expected to be configured with pre-emption enabled and periodic reservations enabled in the same resource pool
· Option 2: A UE checks pre-emption condition for the resources in current reservation period, and is not expected to reserve more periodic resources after reselection triggered by pre-emption



3 Conclusions
In this contribution, we provided our views on remaining open design aspects of resource allocation Mode-2 for NR-V2X sidelink communication. Based on discussions and presented analysis, we have following proposals:
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Proposal 1: 
In case of multiple parallel resource selection processes in a slot, resource selection order starts from the process that serves transmission with highest priority and continues according to sidelink priority
· Sidelink resource selection for transmissions with the higher priority always precedes resource selection for transmissions with lower priority
· Sidelink resource selection for transmissions with the lower priority is executed on remaining resources – i.e. resources not selected for higher priority transmissions (higher priority resources are excluded)
Proposal 2: 
In the minimum time gap Z = a + b for the case of HARQ RTT aware resource selection, the value of the component ‘b’ is not larger than
· Tproc.2 = Tprep + Y where: 
· Tprep is the PSFCH-to-PUCCH preparation time with assumption of μ_UL = μ_SL
· Y = 7 symbols
Proposal 3: 
In a single iteration of resource (re)-selection/(re)-evaluation, UE can select up to N resources for sidelink transmission, where min(M, NMAX) ≤ N ≤ M, here M is number of remaining transmissions intended by UE
· The actual number N applied by UE in each iteration is not specified, i.e. it is left up to UE implementation
Proposal 4: 
In case of semi-persistent reservations, re-evaluation of candidate resources is performed only for selection of resources in the first semi-persistent period (initial semi-persistent reservations)
Re-evaluation of semi-persistent resources is not applied for subsequent periods unless new resource reselection is triggered
Proposal 5: 
For pre-emption in application to periodic reservations, down-select from the following two options
· Option 1: A UE is not expected to be configured with pre-emption enabled and periodic reservations enabled in the same resource pool
· Option 2: A UE checks pre-emption condition for the resources in current reservation period, and is not expected to reserve more periodic resources after reselection triggered by pre-emption
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