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1. Introduction
The work item of 5G V2X with NR sidelink was approved in RAN#83 [1], in RAN1#98bis meeting, mode 2 resource allocation was discussed with following agreements and working assumption [2]:
Agreements:
· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool	
· The priority is the one signaled in SCI
· This includes both blind and feedback-based HARQ (re)-transmission
· The value range is any value from 1 to 32
· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total
Agreements:
· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation
· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)
· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration
· FFS relationship of T1 and T3, if any
· FFS whether to handle it differently for blind and feedback-based retransmission resources
Agreements:
· In Step 1, initial L1 SL-RSRP threshold for each combination of pi and pj is (pre-)configured, where pi - priority indication associated with the resource indicated in SCI and pj - priority of the transmission in the UE selecting resources
Agreements:
· In Step 1, when the ratio of identified candidate resources to the total number of resources in a resource selection window, is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated
· FFS value(s)/configurability of X 
· At least one value of X=20
· Y=3
· FFS other conditions to stop RSRP threshold increment, if any
Agreements:
· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signalled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold
· Only the overlapped resource(s) is/are reselected
· FFS
· the timeline for reselection
· other details
· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)
· This mechanism can be enabled or disabled, per resource pool
· FFS details
In email discussion [98b-NR-14], [98b-NR-15] and [98b-NR-16], following agreements were made respectively:
Agreements:
· Support at least an initial transmission and reservation of the resource(s) for retransmission(s) to have the same number of sub-channels
· To down-select in the early week of RAN1#99 one of the following: 
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case
· Companies are encouraged to provide more analysis and evaluations for the above 3 alternatives
Agreements: 
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled, NMAX is 3 
· SCI signaling is designed to allow to indicate 1 or 2 or 3 resources at least of the same number of sub-channels with full flexibility in time and frequency position in a window W of a resource pool 
· FFS: if full flexibility is limited in some cases
· Value 2 or 3 is (pre-)configured per resource pool
· FFS size of window W

· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, select in RAN1#99 from the following: 
· Option 1-a. A period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· FFS number of subsequent reservation periods
· FFS NMAX is always same regardless if a period > W is additionally signaled or not for SCI size perspective. 
· Option 1-b. A time gap > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at resources indicated by the time gap 
· FFS NMAX is always same regardless if a time gap > W is additionally signaled or not for SCI size perspective. 
· Option 2. There is no additional field (NDI and HARQ ID are used at the moment of SCI reception) to distinguish reservation for another TB), and at least one of NMAX resources can be signaled beyond window W
Agreements: 
· For a given time instance n when resource (re-)selection and re-evaluation procedure is triggered 
· The resource selection window starts at time instance (n + T1), T1 ≥ 0 and ends at time instance (n + T2) 
· The start of selection window T1 is up to UE implementation subject to T1 ≤ Tproc,1
· T2 is up to UE implementation with the following details as a working assumption:
· T2 ≥ T2min
· If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB
·  FFS other details of T2min including whether the minimum window duration T2min - T1 is a function of priority
· UE selection of T2 shall fulfil the latency requirement, i.e. T2 ≤ Remaining PDB
· A sensing window is defined by time interval [n – T0, n – Tproc,0) 
· T0 is (pre-)configured, T0 > Tproc,0 FFS further details
· FFS, if Tproc,0 and Tproc,1 are defined separately or as a sum 
· FFS relation of T3, Tproc,0, Tproc,1 
· Time instances n, T0, T1, T2, T2min are measured in slots, FFS Tproc,0 and Tproc,1
· A UE is expected to select resources for all intended (re-)transmissions within the PDB, i.e. the number of intended (re-)transmissions is an input to the resource (re-)selection procedure.

In this contribution, we will discuss and give our views on the issues for mode 2 resource allocation mechanism in NR sidelink.
2. Discussion
[bookmark: _GoBack]Sensing/resource (re-)selection Window
Resource selection window is defined as [n + T1, n + T2], where T2 ≥ T2min. As to T2min, following the principle of LTE V2X, T2min should be specified to be 20*2µ slots, i.e. not configured per priority. For T0 in sensing window [n – T0, n – Tproc,0), as maximum reservation interval can be up to 1 second, T0 should be set to 1000*2µ  slots, such that all potential reservations can be identified. As Tproc,0 is the time for the processing of sensing results in the sensing window, and Tproc,1 is the time needed for performing resource selection based on the sensing results, the operation performed in the 2 intervals are different, these 2 values should be defined separately. As to T3, UE may need to perform both sensing results processing and resource selection during this interval, T3 should be smaller than or equal to Tproc,0 +Tproc,1. To be accurate, Tproc,0 and Tproc,1 should be measured in seconds.
Proposal 1: 
· T2min =20*2µ slots; 
· T0 should be set to 1000*2µ  slots; 
· Tproc,0 and Tproc,1 are defined separately; 
· T3<=Tproc,0 +Tproc,1; 
· Tproc,0 and Tproc,1 are measured in seconds. 
Reservation Indication
As agreed in the last meeting, the maximum number of HARQ (re-)transmissions of a TB can be up to 32, maximum number of reservations indicated in one SCI N_MAX is equal to 3, in case of the number of HARQ (re-)transmissions are larger than N_MAX, and then the chain-based reservation indication should be used. However, as the reservations indicated in one SCI need to be concentrated within the window W, when UE selecting resources for all intended (re-)transmissions within the resource selection window, it should ensure that any N_MAX continuous resources in the selected resources are within a window of the same size of window W. The size of window W is preferably set to 12, such that 8 bits can indicate time locations of 3 resources (220 combinations). To indicate 1 or 2 reservations (i.e. less than 3), to keep fixed SCI size, the not reserved resources are indicated by setting the corresponding frequency position to NULL value.
Proposal 2:
· Any N_MAX continuous resources in the selected resources for all intended (re-)transmissions should be within a window of the same size of window W;
· The size of the window W is 12;
· To indicate 1 or 2 reservations (i.e. less than 3), the not reserved resources are indicated by setting the corresponding frequency position to NULL value.
When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, there are 3 options identified in email discussion [98-NR-15]. Option 1-a can only be used for periodic traffic, hence it is not preferable for NR sidelink where support of aperiodic traffic is also needed. In Option 2, reservations to be indicated in one SCI could be distributed relatively far away, e.g. for periodic traffic the resource for next TB can be more than 100 slots later, number of bits needed to indicate the resources for next TB could be too large. For Option 1-b, some values of the time gap can be interpreted as number of slot, other values can be interpreted as number of basic periods (i.e. 100 slots as LTE), and hence it can be applied to both periodic traffic and aperiodic traffic. 
Proposal 3: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, a time gap > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at resources indicated by the time gap.
Re-evaluation of Step 1 and Step 2
Procedure on resource (re-)evaluation was agreed in the last meeting, for the condition to change resource(s) from previous iteration to resource(s) from current iteration, in our view, UE should perform resource selection again after each re-evaluation, as long as the average SL-RSRP of the resource(s) from the current iteration is lower than the average SL-RSRP of the resource(s) from the previous iteration, the UE should change to the resource(s) from the new iteration. 
Proposal 4: UE performs resource (re-)selection after each re-evaluation, and change to resources from the current iteration if average SL-RSRP of resources from the current iteration is lower than the previous iteration.
Resource reservation for Initial transmission
Following 3 alternatives are identified in email discussion [98b-NR-14]:
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
Alt. 1-1 and Alt.1-2 rely on single sub-channel transmission to reserve resources with a larger number of sub-channels, as the size of sub-channel can be up to 100 PRBs, the gain brought by these 2 alternatives are questionable when the sub-channel size is large. Furthermore, the 2 alternatives can introduce additional complexities on SCI design and resource selection procedure. Hence, Alt.2 should be supported.
 Proposal 5: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s).
Resource reservation for feedback based re-transmission
As agreed in RAN1#97[3], resource reservation for feedback-based PSSCH retransmission is supported, and from the transmitter perspective, the reserved resource is released is ACK feedback is received. This mechanism can improve the reliability of the PSSCH, however, as data channel re-transmission rate is 10% typically, this mechanism can definitely degrade the resource efficiency in turn. Hence, in our view, this mechanism should only be used for the data with high QoS requirement or stringent delay budget. Additionally, in case of a resource pool is congested, this mechanism should be disabled.
Proposal 6: Resource reservation for feedback based PSSCH retransmission should only be used for data with high QoS or stringent delay budget, and in a resource pool with low congestion level.
Furthermore, once the mechanism is applied, resources reserved for HARQ-feedback based re-transmissions, the possibility of the reserved resource to be released is much higher than the possibility of being used, it is critical to ensure that resources released by ACK feedback can be reused by other UEs to improve resource efficiency, from this sense, in step 1, if sensing UE can decode PSFCH associated with resources reserved by other UEs, and the sensing UE identifies that the resources will be released due to ACK feedback, then the resources should not be precluded from the resource selection window.
Proposal 7: In step 1, resources released by ACK feedback according to decoded PSFCH are not precluded from resource selection window.
Pre-emption
It is agreed that UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE, and only overlapped resource(s) is/are reselected. If UE identifies the pre-emption at slot n based on re-evaluation, it should perform the reselection within the resource selection window [n+T1, n+T2], furthermore, the resource selection should also satisfy the restriction that any N_MAX continuous resources are within a window W. Since resource reselection is performed, there is no need to boost/reduce transmission power.
Proposal 8: 
· UE performs resource reselection within resource selection window [n+T1, n+T2] if pre-emption is identified at slot n;
· Power boosting/reduction is not supported in pre-emption.
Sidelink measurement
Following agreement was made in RAN1#96 on sidelink measurement [3]:
	Agreements:
· Mode-2 sensing procedure utilizes the following sidelink measurement
· L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded
· FFS whether/which measurement is used if the corresponding SCI is not decoded e.g. SL-RSRP after blind DMRS detection, SL-RSSI


In case of no corresponding SCI is decoded, considering the complexity of blind DMRS detection, SL-RSSI can be used to identify the energy level on the sub-channels. Since the sensing UE cannot know the reservation interval of potential transmitting UE, the SL-RSSI should be defined as one-shot measurement on the current slot (rather than averaging over multiple measurements on previous transmission periods as LTE).
Proposal 9: In case of there is no corresponding SCI decoded, SL-RSSI should be used in sidelink sensing procedure.
3. Conclusion
In this contribution, we discussed the issues that need to be considered for mode 2 resource allocation in NR-V2X, we have following proposals:
Proposal 1: 
· T2min =20*2µ slots; 
· T0 should be set to 1000*2µ  slots; 
· Tproc,0 and Tproc,1 are defined separately; 
· T3<=Tproc,0 +Tproc,1; 
· Tproc,0 and Tproc,1 are measured in seconds. 
Proposal 2:
· Any N_MAX continuous resources in the selected resources for all intended (re-)transmissions should be within a window of the same size of window W;
· The size of the window W is 12;
· To indicate 1 or 2 reservations (i.e. less than 3), the not reserved resources are indicated by setting the corresponding frequency position to NULL value.
Proposal 3: When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, a time gap > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at resources indicated by the time gap.
Proposal 4: UE performs resource (re-)selection after each re-evaluation, and change to resources from the current iteration if average SL-RSRP of resources from the current iteration is lower than the previous iteration.
 Proposal 5: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s).
Proposal 6: Resource reservation for feedback based PSSCH retransmission should only be used for data with high QoS or stringent delay budget, and in a resource pool with low congestion level.
Proposal 7: In step 1, resources released by ACK feedback according to decoded PSFCH are not precluded from resource selection window.
Proposal 8: 
· UE performs resource reselection within resource selection window [n+T1, n+T2] if pre-emption is identified at slot n;
· Power boosting/reduction is not supported in pre-emption.
Proposal 9: In case of there is no corresponding SCI decoded, SL-RSSI should be used in sidelink sensing procedure.
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