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1. Introduction
The work item of 5G V2X with NR sidelink was approved in RAN#83 [1], in RAN1#98 meeting, mode 2 resource allocation was discussed with following agreements and working assumption [2]:

Agreements:
· At least for mode 2, The maximum number of SL resources NMAX reserved by one transmission including current transmission is [2 or 3 or 4]
· Aim to select the particular number in RAN1#98
· NMAX is the same regardless of whether HARQ feedback is enabled or disabled

Agreements:
· At least for mode 2,  (Pre-)configuration can limit the maximum number of HARQ (re-)transmissions of a TB
· Up to 32
· FFS the set of values
· FFS signaling details (UE-specific, resource pool specific, QoS specific, etc.)
· If no (pre)configuration, the maximum number is not specified
· Note: this (pre-)configuration information is NOT intended for the Rx UE

Agreements:
· In Mode-2, SCI payload indicates sub-channel(s) and slot(s) used by a UE and/or reserved by a UE for PSSCH (re-)transmission(s) 
· SL minimum resource allocation unit is a slot
· FFS whether when the resource allocation is multiple slots, the slots can be aggregated
· FFS whether in case of multiple slots, the indicated slots are contiguous or not

Working assumption:
· An indication of a priority of a sidelink transmission is carried by SCI payload
· This indication is used for sensing and resource (re)selection procedures
· This priority is not necessarily the higher layer priority

Agreements:
· The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
Agreements:
· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:
· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold
· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE
· FFS details
In this contribution, we will discuss and give our views on the issues for mode 2 resource allocation mechanism in NR sidelink.
2. Discussion
Resource reservation for re-transmission
As to the maximum number of resources NMAX reserved by one SCI transmission, it was agreed in RAN1#97[3] to down select from 2 Options, as shown in Figure 1. In Option 1, one transmission may reserve resources for more than one re-transmissions, sensing UE may identify more reserved resources after decoding the SCI indicating the transmission, and minimize the possibility of resource collision. In Option 2, one transmission may reserve resources for at most one more HARQ re-transmission. In the agreement made in the last meeting, the value of NMAX was narrowed down to [2 or 3 or 4]. Requirements for use cases that is supposed to be supported by enhanced V2X system specified in [4], in order to satisfy the requirements of some typical use cases, e.g. 10ms end-to-end latency and 99.99% reliability, one TB needs to be transmitted for up to 4 times within 10ms. The resources for the 4 (re-)transmission is beneficial to be indicated from the first transmission of the TB, otherwise, the later resources could be selected by other UEs and leads to resource collision.


Figure 1 Two Options of resource reservation for blind re-transmission
Proposal 1: The maximum number of SL resources NMAX reserved by one transmission including current transmission is 4.
[bookmark: OLE_LINK1]Furthermore, in LTE V2X, the time-domain distance between the resource for initial transmission and that for retransmission is restricted within 16 even a much larger resource selection window is used, such that the time location of reserved resource can always be indicated with 4 bits, and fixed SCI size can be achieved in the resource pool. In case of traffic with different delay budget share one resource pool in NR V2X, different UEs may also use different resource selection window, if there is no restriction on the maximum interval between selected resources to be reserved by a single SCI within the resource pool, the number of bits needed to indicate the time location of reserved resources could be different, which would lead to variable SCI sizes. In addition, for a resource selection window up to 100ms, if UE is allowed to select resources from any slot within the resource selection window, the number of bits needed to indicate the time location of reserved resources could also be very large. To avoid SCI blind detection and reduce SCI size, maximum interval between selected resources to be reserved by a single SCI within the resource pool should be fixed.
Proposal 2: For the resources reserved by a single SCI, the maximum time domain distance between the first resource and the last resource should be fixed per resource pool.
Resource reservation for Initial transmission
It was agreed in RAN1#96 [5] to further discuss whether resource reservation is supported for initial transmission of a TB. As NR V2X has to support quite a few aperiodic traffic, if resource reservation for initial transmission cannot be supported, serious resource collision could occur, which could significantly degrade the system performance. 
Proposal 3: Resource reservation is supported for initial transmission of a TB.
Generally, there are 3 categories of initial transmissions:
· Category 1: Initial transmission of aperiodic traffic;
· Category 2: The initial transmission of the very first TB of a periodic traffic;
· Category 3: The initial transmission of subsequent TBs of a periodic traffic;
For Category 1 and Category 2, as there is no preceding PSSCH transmissions, following 2 manners shown in Figure 2 are feasible for the indication of reserved resource:
In the first manner, it is assumed that a new SCI format is defined for reservation indication, the new SCI is transmitted several slots before the associated PSSCH. The SCI enables other UEs to identify the reserved resource in advance, however it may create new problems. E.g. the PSCCH carrying the new SCI is not transmitted along with PSSCH, to avoid the AGC issue, PSCCH should occupy the entire slot, which implies a new PSCCH structure. Moreover, as the performance of the sensing procedure in this case is highly dependent on the decoding of the new SCI, an effective way to avoid resource collision and half-duplex constraint on the resources for the PSCCH carrying the new SCI is indispensable.
In the second manner, reserved resource is indicated by the scheduling SCI itself. In this case, sensing UE identifies the reserved resources based on SCI transmitted in the same slot, if the symbols after the SCI is not reserved by other UEs, in order to reuse the resource in the symbols, additional TX/Rx switching time (to switch from sensing to transmission), additional AGC settling time, and additional SCI transmission occasion are necessary, which will degrade the resource efficiency significantly.
In view of above, the first manner is preferable for resource reservation of initial transmission of a TB.
Due to the periodic nature and preceding transmissions, resource reservation for Category 3 can be indicated by signalling associated with the TB immediately before, similar as LTE V2X.
Proposal 4: 
· Standalone PSCCH for resource reservation of initial transmission of a TB should be supported;
· For periodic traffic, resource reservation for initial transmission of a TB by signalling associated with a TB immediately before should be supported.


Figure 2 Possible manners of resource reservation for initial transmission
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 5: 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, 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, PSFCH decoding based sensing should be supported in mode 2. 
Proposal 6: PSFCH decoding based sensing should be supported in mode 2.
Sidelink measurement
Following agreement was made in RAN1#96 on sidelink measurement [5]:
	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 7: 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: The maximum number of SL resources NMAX reserved by one transmission including current transmission is 4.
Proposal 2: For the resources reserved by a single SCI, the maximum time domain distance between the first resource and the last resource should be fixed per resource pool.
Proposal 3: Resource reservation is supported for initial transmission of a TB.
Proposal 4: 
· Standalone PSCCH for resource reservation of initial transmission of a TB should be supported;
· For periodic traffic, resource reservation for initial transmission of a TB by signalling associated with a TB immediately before should be supported.
Proposal 5: 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 6: PSFCH decoding based sensing should be supported in mode 2.
Proposal 7: In case of there is no corresponding SCI decoded, SL-RSSI should be used in sidelink sensing procedure.
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