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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
At RAN#83, a WI on NR V2X was agreed [1]. The WI has the following objective related to mode 2 sidelink resource allocation:
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
In RAN1#98, the following agreements were achieved:
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 RAN1#97, the following agreements were achieved:
Agreements:
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs
Agreements:
· RAN1 to further select between the following options of sidelink resource reservation for blind retransmissions:
· Option 1: A transmission can reserve resources for none, one, or more than one blind retransmission
· Option 2: A transmission can reserve resource for none or one blind retransmission

Agreements:
· Resource selection window is defined as a time interval where a UE selects sidelink resources for transmission
· The resource selection window starts T1 ≥ 0 after a resource (re-)selection trigger and is bounded by at least a remaining packet delay budget
· FFS T1 value, whether it is measured in slots, symbols, ms, etc.
· FFS other conditions
Agreements:
· Support a sub-channel as the minimum granularity in frequency domain for the sensing for PSSCH resource selection
· No additional sensing for other channels

In addition, the following conclusion was reached:
Conclusion:
· RAN1 to discuss further the following
· Maximum number of blind retransmissions supported for one TB
· Maximum number of reserved blind retransmission
· Maximum number of HARQ feedback-based retransmissions supported for one TB
· Maximum number of reserved HARQ feedback-based retransmission 

In this paper, we discuss mode 2 resource allocation for NR V2X sidelink, provide our views on resource allocation methods/features for mode 2, including sensing and resource/pattern selection and address the FFS points raised in the above agreements and conclusions.
2 Mode 2 resource allocation
In mode 2, UE may autonomously select sidelink resources for sidelink transmission within the (pre)-configured resource pools (RPs) or within (pre-)configured resources within the RPs. This can be achieved  by (pre)-configuring a set of time-frequency resource patterns (TFRP)s within the RP with each TFRP indicating the time and frequency location of each repetition of a TB. Note that a RP with a (pre-)configured set of TFRPs need not consist exclusively of TFRPs. Non-TFRP resources and TFRP resources can seamlessly coexist within the same resource pool. In such a case, UEs will follow the sensing and resource (re)selection procedure where resources may consist of both non-TFRP resources and TFRP resources from the set of pre-configured TFRPs. An example of a TFRP set is depicted in Figure 1, where a TFRP includes resources for 2 repetitions of a TB.
[image: ]
Figure 1. Example of a TFRP pool.

2.1 Maximum number of reserved retransmissions
NR’s higher reliability target than LTE-V requires a higher maximum number of retransmissions, i.e. larger than 2. NR reliability can be enhanced not only by using more retransmissions but also by avoiding potential collisions between the SL retransmissions of different UEs. 
In NR V2X Release 15, up to 8 repetitions of the same TB are supported with slot aggregation for both PDSCH and PUSCH. Up to 8 repetitions also allowed for uplink configured grant in NR Release 15. In NR V2X, the maximum number of retransmissions, whether blind or HARQ feedback based, should allow the system to meet the most stringent reliability requirement for advanced NR V2X use cases, i.e. 99.999% for a number of use cases, such as emergency trajectory alignment between UEs and sensor information sharing with a high degree of automation. This is especially true for mode 2 resource allocation which typically operates in out of coverage conditions, where the network has no control over the interference levels.  
Maximizing the benefits of sensing through resource reservation improves the mode 2 resource selection performance. Therefore, a mode 2 UE should be able to reserve up to the maximum number of retransmissions that can be indicated at once.  On the other hand, due to half duplex constraints, it is obvious that sidelink repetitions or retransmissions in non-consecutive slots needs to be supported. In addition, a large number of repetition may cause more interference and congestion in the resource pool. In RAN1#98, it was agreed to down select the maximum number of reserved retransmission (including current transmission) from the set of [2 or 3 or 4]. Based on the link level simulation results reported in [2] and in order to achieve high reliability while maximizing the benefits of sensing, the maximum number of retransmission that can be reserved by one sidelink transmission, NMAX, should be 4. Therefore, we have the following proposal:
Proposal 1: The maximum number of reserved retransmissions (whether blind or HARQ feedback based) for one TB is NMAX = 4
2.2 Reservation of initial and retransmissions of a TB
At RAN1#96, it was agreed that blind retransmission of a TB for NR SL V2X is supported and details of the support are for WI phase. The following agreement was achieved regarding reservations of retransmissions of a TB:
NR V2X Mode-2 supports reservation of sidelink resources at least for blind retransmission of a TB
· Whether reservation is supported for initial transmission of a TB is to be discussed in the WI phase
· Whether reservation is supported for potential retransmissions based on HARQ feedback is for the WI phase
In RAN1#97, it was agreed to support resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB. Below, we provide our views on reservations for initial transmissions of a TB and discuss further details of reservations for blind or HARQ feedback-based retransmissions of a TB.
Blind retransmission refers to retransmission of a TB that is not triggered by HARQ feedback or scheduling grant.  As demonstrated by exhaustive system level simulation results captured in TR 38.885 [3], (pre-)configured TFRPs can support repetition, alleviate the half duplex impact and significantly reduce the collision probability of a TB. Therefore, it should be noted that mode 2 blind retransmission is inherently supported by (pre)configuring a set of TFRPs and allowing UEs to select a TFRP to carry out both the initial transmission and blind retransmissions of a TB.
Observation 1: (Pre-)configured TFRPs inherently support blind retransmissions of a TB.
Advance indication/reservation of initial transmission of a TB induces latency which may prevent meeting the stringent latency requirements of advanced NR V2X use case. Such advanced indication/reservation requires a dedicated reservation signal/channel to be sent prior to the initial transmission of a TB in order to reserve resources for the initial transmission and potential retransmissions of the TB. In order to send such reservation signals in advance, either a dedicated channel for the reservation signal, or a SCI transmitted in advance of the PSSCH has to be defined. UEs may have to agree with a certain timing window for the reservation signal/channel in order to make any sensing procedure effective. There are also potential collisions of advanced SCI or reservation signals which affects the reliability of sensing. Standalone PSCCH for the purpose of advanced reservation of initial transmission or retransmission of a TB compounds the half-duplex issue in the sense that a UE transmitting standalone PSCCH will not be able to simultaneously receive PSSCH. As such standalone PSCCH for the purpose of resource reservation should not be supported. Similarly, an initial transmission using a single sub-channel PSCCH+PSSCH reserving resources for retransmission(s) of the same TB with a larger number of sub-channels does not remedy any of the problems identified for standalone SCI and therefore should not be supported either. 
On the other hand, supporting reservation of retransmission of a TB can be implemented simply by decoding the SCI that is associated with the initial transmission. If the collision of retransmission is avoided with this retransmission reservation, the additional benefits of explicit advanced reservation for initial transmission is even smaller. 
For the system level assumptions summarized in [4], the PRR results with and without reservation for initial transmission are shown in Figure 2. For resource allocation with reservation for initial transmission, since a dedicated reservation signal/channel such as the standalone PSCCH is required before the initial transmission of a TB, the probability of collision is much higher than non-reservation for initial transmission. The advanced reservation of initial transmission of a TB compounds the half-duplex issue in the sense that a UE transmitting the initial reservation will not be able to simultaneously receive PSSCH.  
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Figure 2: Average PRR for highway-A-Periodic 2.


In view of the limited benefits, latency implications, additional complexity and overhead induced by the reservation signal for initial transmission, explicit reservation of initial transmission of a TB should not be supported.
Proposal 2: Standalone PSCCH carrying reservation for initial transmission or retransmission of a TB is not supported in NR V2X mode 2.
· An initial transmission using a single sub-channel PSCCH+PSSCH reserving resources for retransmission(s) of the same TB with a larger number of sub-channels is not supported in NR V2X mode 2.
Proposal 3: The reservation of blind retransmissions of a TB is transmitted along with the initial transmission of the corresponding TB.

For feedback based HARQ retransmission, it is agreed in RAN1#97 that “At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported”. Based on this agreement, at least for unicast where HARQ feedback is supported, it should be understood that a Tx UE should be able to terminate a reserved retransmission early if an ACK is received before the last reserved retransmission. 
Similar to the Mode 1 discussion in [2], Rx UE should send an ACK to the Tx UE if it successfully decodes the TB before the last reserved retransmission. In case all the reserved retransmissions are needed, the Rx UE will send ACK/NACK after the last one, as usual.
Proposal 4: At least for unicast where HARQ feedback is enabled, a UE should be able to terminate a reserved retransmission early based on ACK received from Rx UE.

In RAN1#97, it was further agreed that RAN1 will select between the following two options of sidelink resource reservation for blind retransmissions:
o	Option 1: A transmission can reserve resources for none, one, or more than one blind retransmission
o	Option 2: A transmission can reserve resource for none or one blind retransmission
In our view, option 1 should be supported due to the fact that the purpose of resource reservation is to take full advantage of the sensing results available to the UE at the time of the initial transmission.  Therefore, the UE should be able to perform a one-shot selection of resources for initial transmission and all reserved retransmission resources whenever a resource (re)selection is triggered following the sensing procedure. 
Proposal 5: Option 1 of sidelink resource reservations for blind retransmissions is supported:
· A transmission can reserve resources for none, one, or more than one blind retransmission
2.3 Sensing & resource (re)selection
Sidelink sensing is the procedure where the UE identifies occupied sidelink resources. The current functionalities under consideration include decoding of sidelink control channel transmissions, sidelink measurements, detection of sidelink transmissions. Other options are not precluded, including combination of the above options.
Sidelink resource selection is the mechanism where the UE selects resources for PSCCH and PSSCH transmission. Which information is used by UE for resource selection may depend on the outcome of the sensing procedure and any information available at the UE such as from decoding of sidelink control channel and/or channel measurements at the time it needs to perform the resource selection operation.
In RAN1#97, it has been agreed to support a sub-channel as the minimum granularity in frequency domain for the sensing for PSSCH resource selection. Since sub-channel is the minimum granularity for sensing for PSSCH resource selection, it is reasonable to assume that sub-channel is also the minimum resource allocation granularity in the frequency domain. For the time-domain, it is agreed in RAN1#98 that SL minimum resource allocation unit is a slotfor a single transmission of a TB. It is also agreed that SCI payload indicates sub-channels and slots used by a UE and/or reserved by a UE for PSSCH (re)transmission(s). In order to fully take advantage of the sensing results, resources which are (re)selected should take into account the (maximum) number of retransmissions that can be reserved for a given TB. Since reservation of retransmission resources requires that the transmitter UE selects the retransmission resource before the initial transmission, (re)selection of the resources for both the initial transmission and all retransmissions of a TB should be done in one shot.  
During the resource selection procedure, UE needs to select the initial transmission resource as well as the reserved retransmission resources from the candidate resource pool. UE can either consider each T/F resource separately or consider the combination of initial and retransmission resource by selecting a TFRP among a (pre)configured TFRP pool. The benefits of selecting a TFRP among (pre)configured TFRP pool instead of considering each resource separately:
1) With (pre)configured TFRP pool, we can design the TFRPs such that for any two different TFRPs, they does not share the same slots on all transmissions/retransmissions of a TB. Such design inherently mitigates the half-duplex issue in SL. However, without pre-configured TFRPs, the half-duplex issue would be ignored in the resource selection procedure. 
2) TFRP pool can be designed such that it allows partial collision between different TFRPs. In high load scenario, such design allows UE to have partial collision without colliding on all transmissions for a TB. Therefore, the performance is still good as demonstrated from our system level simulations.  When considering each resource separately, UE either cannot find available resources to transmit, incurs significant delay or disregards the potential collisions, all options leading to poor performance, especially in high load scenarios. 
3) TFRP can further reduce the required number of bits indicated in SCI for reservation and detection. When UE indicates a TFRP among a (pre)configured TFRP pool, the number of choices of TFRP can be significantly reduced. Without such design, UE has to indicate the time/frequency resources of each transmission it reserves (including current transmission), which can significantly increase the number of bits required in the first-stage SCI, and is against the design principle of 2-stage SCI calling for a compact first-stage SCI. 

Proposal 6: Based on the results of sensing, UE should be able to perform a one-shot resource (re)-selection for initial transmission and all (blind) retransmissions to be reserved for a given TB. 
Proposal 7: (Pre)-configured resources (e.g. TFRPs) should be supported for mode 2 SL resource allocation in order to meet the latency and reliability requirements of NR V2X advanced use cases. 

2.3.1 Sensing based on SL measurements
2.3.1.1 RSSI vs RSRP
[bookmark: _GoBack]In RAN1#96, it was agreed that mode-2 sensing procedure utilizes L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded and FFS whether/which measurement is used if the corresponding SCI is not decoded.  In RAN1#98, SL-RSRP measurement after decoding SCI is agreed to be used for SL resource (re)selection  while SL-RSSI is still under discussion. 
· SL-RSSI:
SL-RSSI is used for LTE V2X, however, the SL-RSSI is measured based on the assumed periodicity of semi-persistent transmission by the Tx UE. The measurement may be useful for LTE V2X where most of the applications target periodic traffic. For aperiodic traffic in NR V2X, periodicity does not correspond to actual transmissions and SL-RSSI may not be an accurate measurement.  Relying on SL-RSSI will result in unnecessary exclusion of resources which may actually decrease the overall sensing performance. Similar observation has been made in [5]. A solution to address this problem was also proposed therein which relies on removing the contributions from aperiodic packets from the long-term SL-RSSI measurement, based on standalone advanced reservation PSCCH. As explained in Section 2.3, reservation SCI for initial transmissions induces latency which cannot be afforded for advanced NR V2X use cases with stringent latency and reliability requirements, not to mention the compounding of the HD problems. In addition, a (standalone) SCI would not necessarily indicate whether a certain traffic is periodic or aperiodic, thus complicating the measurement of SL-RSSI and reducing its accuracy. Therefore, in our view SL-RSSI measurement need not be used in NR V2X sensing procedure. 
· SL-RSRP:
It is agreed in RAN1#98 that in 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. There seems to be a general consensus that SL-RSRP measurement should be based on DMRS, and the remaining question is whether the measurement that DMRS should be PSSCH DMRS or PSCCH DMRS. In our view, SL-RSRP based on PSSCH DMRS provides much more reliable sensing performance than PSCCH DMRS. This is obviously the case since PSSCH DMRS has more DMRS resources than PSCCH DMRS.  
Proposal 8: For Mode 2 sensing and resource selection procedure, SL-RSRP measurement is based on PSSCH DMRS. SL-RSSI measurement for sensing and resource selection is not supported.
2.3.1.2 Reservation type and SCI indication
Based on previous agreements, at least three types of reservation are supported and the resource (re)selection procedure should take them into account:
a) Reservation of a sidelink resource for a transmission of a TB via signaling associated with a prior transmission of a different TB
b) Reservation of a sidelink resource for blind retransmission of a TB via signaling associated with a prior transmission of the same TB
c) Reservation of a sidelink resource for HARQ-feedback based retransmission of a TB via signaling associated with a prior transmission of the same TB

Sensing using Type a) reservation works similar to LTE long term sensing, however, reservation Types b) and c) are newly introduced in NR. Once UE determines the resource selection window, it should select a TFRP within the resource selection window such that it tries to avoid TFRPs reserved through Type a) reservation and TFRPs conflicting with retransmission resources indicated by other UEs using Type b) and Type c) reservations. With the above three reservation types, LBT type of short-term sensing is not needed in NR V2X, as it may further increase the energy consumption and complexity of the sensing procedure. 

To indicate the reservation information of different reservation type for the sensing UE to perform resource selection, at least the following signaling should be indicated in SCI: 
1) Priority of the packets (or QoS priority), as agreed in last meeting, that will be used for resource selection.
2) TFRP information which indicates the slots and sub-channels of the initial transmission and retransmission resources for a TB
3) Reservation periodicity (RSVP) if different than TFRP periodicity
4) Number of periodic resources explicitly reserved based on RSVP

As 2-stage SCI has been agreed in RAN1#98 meeting, the above sensing related information should be indicated in the first stage SCI such that the sensing UEs (other than the receive UE) do not need to decode the 2nd stage SCI for sensing purpose. In LTE V2X, there are no fields indicating the number of TBs explicitly reserved based on RSVP. This is because LTE V2X is mainly targeting periodic traffic, and every UE is assumed to perform semi-persistent periodic transmission, for which the reservation can be considered as a long-term reservation or reserving an a priori unknown number of resources as Tx UE will use the periodic resource until a resource reselection is triggered. NR-V2X needs to support aperiodic and bursty traffic, therefore, in some situations, UE may perform a one time transmission with no intention to further reserve periodic resources. In this case, it is beneficial for UE to indicate this intention such that the sensing UEs do not exclude the resource for resource selection purposes. On the other hand, if UE has a large packet to transmit and can predict that it needs more than one resource, UE can explicitly reserve a fixed number of periodic resources. Therefore, the SCI field indicating the number of explicitly reserved periodic resources can indicate either  no periodic reservation, long-term reservation similar to LTE-V, or a specific number of explicitly reserved periodic resources.  
Note that since the number of retransmissions reserved by SCI may not be fixed, SCI may include a separate field indicating the actual number of retransmissions reserved along with the actual time frequency resources of the retransmissions.
Proposal 9: For reservation of sidelink resources for transmissions of different TBs, the following information should be indicated in first-stage SCI:
1) A reservation period (RSVP) if different than the TFRP periodicity
2) Information indicating the reservation being one of the following types:
a) Long-term reservation similar to LTE V2X reservation
b) No resource reservation for a different TB
c) Reservation of a fixed number of resources for different TBs. 
Proposal 10: For reservation of sidelink resources for retransmission of the same TB, the following information should be indicated in the first-stage SCI:
1) Whether the reserved retransmission is a blind retransmission or a HARQ feedback based retransmission
2) The number of retransmission resources reserved (including the current transmission)
3) TFRP index among the pool of (pre)configured TFRPs. 
2.3.1.3 Resource (re)selection procedure
In RAN1#98, some high-level principles of SL sensing and resource selection have been agreed. In this section, we discuss more detailed sensing and resource (re)selection procedures. 
2.3.1.3.1 TFRP (Pre)-Configuration 
A UE is (pre-)configured with a TFRP pool which can be part of the resource pool configuration. The TFRP pool configuration should include at least a periodicity and offset. TFRP pool can repeat itself in a non-overlapping way similar to configuration of a single TFRP in Mode 1. As an example to configure the TFRP, we can simply configure a periodicity, offset (starting slot), and number of repetitions, and the rest of the TFRP pool can be predefined as in Fig. 1 or Fig. 8 of [6]. For example, for the non-overlapping TFRP pool in Fig. 1, periodicity is 5 slots, offset is the starting slot number of the TFRP window/period, and repetition number is 2. As the TFRPs in this case are non-overlapped (orthogonal), then in case flexible TFRP starting location is supported, a retransmission index can be included in the SCI to indicate whether the detected PSSCH corresponds to an initial transmission or a retransmission.
2.3.1.3.2 Sensing and TFRP selection 
Before TFRP selection, UE shall perform sensing based on SCI decoding. The SCI decoding provides the information on the TFRPs used by other UEs during the sensing window. 
2.3.1.3.2.1 Sensing window
UE performs sensing via decoding the first stage SCI before the packet arrival. The sensing window is defined as a window of length T preceding the resource (re)selection trigger time (a packet arrives without reserved resource usually triggers resource reselection). The length of the sensing window can be preconfigured for the resource pool, and can be a multiple of the TFRP periodicity.
2.3.1.3.2.2 Resource selection window
Based on sensing results obtained during the sensing window, UE performs resource selection within the resource selection window. Since UE needs to select all the transmission resources for a TB in one-shot, UE should select a TFRP within the resource selection window. 
There are two ways to determine the resource selection window: In the first approach, the starting location of the TFRP window is fixed. In this case, the resource (re)selection window starts at the first TFRP window that is later than T1>=0 after the resource (re)selection trigger. In the second approach, we allow the selection window to start at any slot, i.e., the selection window starts T1 >=0 after the resource (re)selection trigger. The resource selection window length can be equal to the TFRP window length (or the periodicity) or a multiple thereof. 
2.3.1.3.2.3 Resource selection procedure
Once UE determines the resource selection window, it should select a TFRP within the resource selection window. In order to select the TFRP, UE first creates a candidate resource pool, which is a TFRP pool including all possible TFRPs within the resource selection window. A TFRP is not considered as a candidate resource if the TFRP is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold. UE then randomly selects a TFRP among the remaining candidate TFRPs. 
If a TFRP can be partially overlapped with another TFRP (e.g., the TFRP pool in Fig. 8 of [6]), then the resource selection can be further optimized. Within the remaining candidate TFRPs, a TFRP should be selected based on the following order of preference: 
1. All resources of the TFRP are not overlapping with any reserved resources. 
2. Initial/first transmission resource of the TFRP does not overlap, but retransmission resources may with reserved resources. 
3. Initial/first transmission resource of the TFRP is overlapped with reserved resources, but at least one retransmission is not. 
Before the initial transmission of a TB, UE shall continue sensing based on SCI decoding to further check if the selected TFRP has any conflict with  retransmission reservations. If a conflict is found, UE should (re)select a different TFRP within the same (re)selection window.

One advantage of TFRP based resource selection is taking into account the combination of different transmission resources for the same TB in the resource selection. In high load scenarios, such design allows UEs to successfully decode a TB in spite of incurring some partial collisions. In comparison, selection based on individual resources may incur severe delays as a sensing UE may keep (re)selecting resources if it fails to find non-conflicted resources for all transmissions of a TB. To further illustrate the benefit of TFRP based resource selection, we have simulated the link level results for full, partial and no-overlap for the case of two transmissions of a single TB. As can be seen from Fig. 3, the performance loss of partial collision is minimal compared to the collision-free case, while partial collision significantly outperforms the full collision case.  Therefore, the potential selection of partial collision based on TFRP design can significantly increase the system efficiency and reduce the latency, especially in high load scenarios.
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Figure 3 BLER performance of partially colliding TFRPs
2.3.1.3.2.4 Priority of different reservations
As agreed in the last meeting, 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. However, there are different types of reservations and the priority should take these different reservation types into account, which is further discussed below in more detail.
As discussed in the reservation signaling Section (2.3.1.2), Type a) reservation (i.e. via signaling associated with a prior transmission of a different TB) may further include the following sub-types: 
· Sub-type a1) is the long-term reservation similar to LTE V2X; 
· Sub-type a2) refers to reservation of resources for a fixed number of different TBs; 
· Sub-type a3) refers to no reservation of resources for different TBs.
Note that different reservation types may have different impacts on the resource selection. For example, for Sub-type a1) reservation, the UE that reserves the resources (i.e. TFRP) may not actually use the same resource during the resource selection window of the sensing UE simply because it may not have a packet to transmit or it perform a (re)selection. For Sub-type a3), there is no reservation, therefore, the reserved resource based on RSVP should be ignored. On the other hand, for Type b) reservation (i.e. via signaling associated with a prior transmission of the same TB), the UE which reserves the resources for blind retransmission is highly likely to use the retransmission resource which may impact the sensing UE. Similarly, when UE reserves a fixed number of TBs via Sub-type a2), UE is very likely to use those resources; while for Type c) reservation (i.e. via signaling associated with a prior transmission of the same TB), the UE which makes the reservation for HARQ-feedback based retransmission may release the retransmission resource due to receiving an ACK before the retransmission. Therefore, in general, Type b) and Sub-type a2) reservation should be accounted for by the sensing UE with higher priority compared to Type a) and Type c) reservations. The adjustment of priority can be implemented by applying a reservation type specific coefficient to the packet priority. 
In the agreement of RAN1#97 regarding reservation of HARQ-based transmission, the behavior of the receiver UE(s) of this TB and other UEs is FFS. At least for unicast, Rx UE can adjust its behavior on whether or not to expect a retransmission based on the HARQ feedback it transmits. For the sensing UE (other UE), their resource selection scheme should lower the priority of a reservation if the reserved resource can be released. This can be achieved by adjusting the priority level by reducing it if there is a chance the reserved resource may be released based on HARQ feedback. 
Proposal 11: Resource (re)selection procedure should adjust the QoS priorities for SL-RSRP threshold determination according to different reservation mechanisms: 
· Priority associated with the reservation of HARQ-feedback based retransmission < Priority associated with the reservation of blind retransmissions 
· Priority associated with the LTEV-like long-term reservation < Priority associated with reservation of resources for a fixed number of TBs 

3 Conclusions 
In this contribution, we discussed the resource allocation for UE autonomous transmission for NR V2X sidelink transmission.   We have the following observations and proposals: 
Proposal 1: The maximum number of reserved retransmissions (whether blind or HARQ feedback based) for one TB is NMAX = 4
Proposal 2: Standalone PSCCH carrying reservation for initial transmission or retransmission of a TB is not supported in NR V2X mode 2.
· An initial transmission using a single sub-channel PSCCH+PSSCH reserving resources for retransmission(s) of the same TB with a larger number of sub-channels is not supported in NR V2X mode 2.
Proposal 3: The reservation of blind retransmissions of a TB is transmitted along with the initial transmission of the corresponding TB.
Proposal 4: At least for unicast where HARQ feedback is enabled, a UE should be able to terminate a reserved retransmission early based on ACK received from Rx UE.
Proposal 5: Option 1 of sidelink resource reservations for blind retransmissions is supported:
· A transmission can reserve resources for none, one, or more than one blind retransmission
Proposal 6: Based on the results of sensing, UE should be able to perform a one-shot resource (re)-selection for initial transmission and all (blind) retransmissions to be reserved for a given TB. 
Proposal 7: (Pre)-configured resources (e.g. TFRPs) should be supported for mode 2 SL resource allocation in order to meet the latency and reliability requirements of NR V2X advanced use cases. 
Proposal 8: For Mode 2 sensing and resource selection procedure, SL-RSRP measurement is based on PSSCH DMRS. SL-RSSI measurement for sensing and resource selection is not supported.
Proposal 9: For reservation of sidelink resources for transmissions of different TBs, the following information should be indicated in first-stage SCI:
1) A reservation period (RSVP) if different to the TFRP periodicity
2) Information indicating the reservation being one of the following types:
a) Long-term reservation similar to LTE V2X reservation
b) No resource reservation for a different TB
c) Reservation of a fixed number of resources for different TBs. 
Proposal 10: For reservation of sidelink resources for retransmission of the same TB, the following information should be indicated in the first-stage SCI:
1) Whether the reserved retransmission is a blind retransmission or a HARQ feedback based retransmission
2) The number of retransmission resources reserved (including the current transmission)
3) TFRP index among the pool of (pre)configured TFRPs. 
Proposal 11: Resource (re)selection procedure should adjust the QoS priorities for SL-RSRP threshold determination according to different reservation mechanisms: 
· Priority associated with the reservation of HARQ-feedback based retransmission < Priority associated with the reservation of blind retransmissions 
· Priority associated with the LTEV-like long-term reservation < Priority associated with reservation of resources for a fixed number of TBs 

Observation 1: (Pre-)configured TFRPs inherently support blind retransmissions of a TB.
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