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Introduction
[bookmark: OLE_LINK125][bookmark: OLE_LINK126]In RAN #83 meeting, the WI of NR based V2X was agreed [1], and the following objectives related to Mode 2 resource allocation mechanism are proposed to support advanced V2X services captured in TR 22.886 [2]:
1. Resource allocation [RAN1, RAN2]
0. Mode 2
0. Including sidelink configuration by NR Uu and LTE Uu as identified in TR 38.885

In RAN1 #96bis meeting, the following agreements were achieved [2]:
Agreements:
· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure
· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure
· This functionality can be enabled/disabled by (pre-)configuration
· [bookmark: OLE_LINK69]FFS Standalone PSCCH transmissions for resource reservations are supported in NR V2X

In this contribution, the issues of Mode 2 resource allocation mechanism in NR-V2X are discussed. 
Time-Frequency resources granularity and resource pool configuration
1. 
2. 
[bookmark: OLE_LINK82]Time-Frequency resources granularity
[bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK79][bookmark: OLE_LINK80]For NR-V2X, the concept of sub-channel can be reused in NR V2X as the frequency granularity. The resource pool with slot-based and min-slot-based resource allocation can provide the flexibility of slot format configuration and allow Uu and SL multiplexing at mini-slot level. The resource allocation using mini-slot as the unit can lead to increase the complexity of the sidelink design and the signal processing. Meanwhile, the AGC operation is complicated and the AGC performance may be degraded. One mini-slot format in a resource pool is suggested to be configured in a resource pool. More details can be found in the companion contribution [3].
[bookmark: OLE_LINK288][bookmark: OLE_LINK289][bookmark: OLE_LINK375][bookmark: OLE_LINK18][bookmark: OLE_LINK62][bookmark: OLE_LINK63]Proposal 1: For the Mode 2 resource allocation mechanism, both slot and mini-slot should be considered as the granularity of resource allocation and resource pool in time domain. For the frequency domain, the sub-channel can be reused as the granularity in NR V2X.
Resource pool configuration
[bookmark: OLE_LINK36][bookmark: OLE_LINK39][bookmark: OLE_LINK34]In the companion contribution, the option 3 should be supported as the multiplexing of PSCCH and associated PSSCH. When the PSFCH is enabled, only TDM between PSCCH/PSSCH and PSFCH is supported. If the PSFCH resources are configured explicitly, the PSFCH resource should not be overlapped with SA and DATA resources [3]. 
[bookmark: OLE_LINK292][bookmark: OLE_LINK293][bookmark: OLE_LINK376][bookmark: OLE_LINK20][bookmark: OLE_LINK228][bookmark: OLE_LINK229][bookmark: OLE_LINK282]Proposal 2: When the PSFCH is enabled, only TDM between PSCCH/PSSCH and PSFCH is supported. If the PSFCH resource is configured explicitly, the PSFCH resource should not overlapped with SA and DATA resource.
Discussion on the Mode 2 resource allocation mechanism
Based on the NR frame structure, NR-V2X resource allocation mechanism should support the following enhanced requirements [4]:
· QoS requirements of the advanced V2X services (Not all the QoS requirements are satisfied at the same time):
· Low latency, e.g. 3ms
· High data rate, e.g. 25Mbps
· High reliability, e.g. 99.999%
· Periodic and aperiodic services.
· Unicast/groupcast/broadcast services.
[bookmark: OLE_LINK59]With the above enhanced requirements and the objectives of NR-V2X WI related to Mode 2 resource allocation mechanism [1], the following issues of resource allocation of NR V2X mode 2 are discussed in this section. 
· The impact of the blind re-transmission and adaptive re-transmission to the Mode 2 resource allocation mechanism;
· The reservation for the initial and re-transmission;
· The issues of the Sensing-based resource allocation scheme.
The issues of resource allocation of NR V2X mode 1 are discussed in the companion contribution [5].
[bookmark: OLE_LINK190][bookmark: OLE_LINK191]The impact of the blind re-transmission and adaptive re-transmission to the Mode 2 resource allocation mechanism
[bookmark: OLE_LINK118][bookmark: OLE_LINK121][bookmark: OLE_LINK208][bookmark: OLE_LINK209]In the companion contribution [6], the blind re-transmission and adaptive re-transmission schemes are analyzed. For the blind retransmission mechanism, the number of retransmission and resources for the retransmission shall be allocated and indicated in advance. Thus, the blind retransmission scheme is desirable for broadcast/unicast/groupcast communications without HARQ feedback. Therefore, the blind retransmission mechanism in NR V2X shall be enhanced with flexible number of retransmissions.
However, for the adaptive retransmission mechanism, the retransmission is triggered by the receiving NACK feedback. The adaptive retransmission is suitable for the unicast/groupcast communications with enabled HARQ feedback. In unicast communication or groupcast communication with NACK-based HARQ feedback, the PSFCH resource index can be derived from the PSCCH/PSSCH resource implicitly.
For the sidelink unicast communications, ACK/NACK based HARQ feedback may be supported based on NR PUCCH Format 0. The PSFCH has one-to-one mapping with its associated PSSCH transmission. Though the one-to-one mapping between the PSFCH and the associated PSSCH exists, the time-frequency resources of the PSSCH cannot be derived from the associated PSFCH resource. The same situation is for sidelink groupcast communication with NACK-based HARQ feedback. Furthermore, if the PSFCH resource is configured explicitly, the PSFCH resource should not overlapped with SA and DATA resource [3].
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Based on the above analysis, the ACK/NACK based HARQ feedback for the sidelink unicast communications and the NACK-based HARQ feedback for the sidelink groupcast communications have no impact to the resource allocation procedure.  
[bookmark: OLE_LINK377][bookmark: OLE_LINK378][bookmark: OLE_LINK21][bookmark: OLE_LINK24][bookmark: OLE_LINK1]Proposal 3: The feedback resources for sidelink unicast and groupcast communications have no impact to the resource allocation procedure.
[bookmark: OLE_LINK218][bookmark: OLE_LINK219][bookmark: OLE_LINK359][bookmark: OLE_LINK360]In order to support the extremely high reliability (e.g. 99.999%) of V2X services, the potential two re-transmission schemes are proposed in the companion contribution as follows [6]:
a) The slot-bundling scheme;
b) The pattern-based scheme;


Figure 1: Enhanced retransmission in NR V2X
Proposal 4: The enhanced re-transmission schemes of slot-bundling and pattern-based should be supported.
The reservation for the initial and re-transmission
In RAN1 #96bis meeting, the following agreements were achieved [2]:
Agreements:
· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure
· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure
· This functionality can be enabled/disabled by (pre-)configuration

In RAN1 #96bis, the initial transmission of a TB is based on sensing and resource selection procedure without reservation. 
In LTE V2X, the data was mapped onto the first symbol as the AGC symbol, and the data of the AGC symbol was punctured at the receiving UE. In NR V2X, the first symbol is still utilized for AGC tracking. With the flexible numerology and higher SCS, the duration of AGC symbol may be too short to finish the AGC processing. 
With the analysis in the companion contribution [3], AGC-RS is introduced for AGC training, channel tracking, and channel estimation with DMRS. When more than one UE transmit simultaneously, UEs can be differentiated with the AGC-RS using different orthogonal codes. Thus, the collision of the initial transmission can be avoided with the AGC-RS. Meanwhile, the AGC-RS can be used as the clear channel  detection for the sensing procedure.
Proposal 5: In NR-V2X, the AGC-RS based collision-detection scheme  for the initial transmission of a TB should be supported.
Mode 2 sensing-based resource allocation scheme
The SCI content and physical structure
In the companion contribution [3], the SCI content is summarized as the sidelink resources occupied by the UE (including initial transmission, retransmissions, and semi-persistently reserved), priority, L1 source and destination IDs, HARQ information, etc.
Because the PSCCH/PSSCH and PSFCH has the implicit or explicit relations, the HARQ feedback is part of the HARQ procedure.
The UE location information would help in operating distance-based HARQ operation with gain in some scenarios.   However, the large overhead of location information in the SCI could not justify the HARQ gain.  Single SCI may have less half-duplex impact and lower spectrum efficiency, the SCI should be used for the sensing procedure without the overhead of the UE location information.
Proposal 6: The sensing procedure should be based on the SCI content without the overhead of UE location information.
Sensing scheme
[bookmark: OLE_LINK138][bookmark: OLE_LINK139]Based on the SCI design of section 3.3.1, the sensing scheme is based on the single SCI. The detailed sensing scheme is discussed in this section.
Long-term sensing
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK274][bookmark: OLE_LINK275]The sensing scheme in Rel-14/Rel-15 LTE-V2X is based on the S-RSRP of DATA with the successful decoding SA and the receiving energy of the sub-channel with RSSI. Because of the periodic V2X basic safety services, the sensing result of S-RSRP of DATA and the RSSI of the sub-channel is statistically accurate in the prediction of the traffic arrival and the resource reservation [7]. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Because the sensing scheme in Rel-14/Rel-15 LTE-V2X is relatively long in time scale, it can be reused as the Long-term sensing scheme in NR-V2X.
The following issues should be discussed for the Long-term sensing scheme in NR-V2X:
1) [bookmark: OLE_LINK311][bookmark: OLE_LINK312][bookmark: OLE_LINK15][bookmark: OLE_LINK19]The duration of the long-term sensing window: 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The duration of the long-term sensing window in NR-V2X may be configurable and flexible. Reusing the principles of the long-term sensing in LTE-V2X, the longest reservation interval should be contained in the long-term sensing window.
[bookmark: OLE_LINK296][bookmark: OLE_LINK297][bookmark: OLE_LINK381][bookmark: OLE_LINK27]Proposal 7: The length of the long-term sensing window in NR-V2X may be configurable and flexible. Reusing the principles of the long-term sensing in LTE-V2X, the longest reservation interval should be contained in the long-term sensing window.
2) [bookmark: OLE_LINK315][bookmark: OLE_LINK316][bookmark: OLE_LINK280][bookmark: OLE_LINK281]Sensing results in the long-term sensing window: 
Because the resources of PSCCH may be too small in the frequency domain, the measurement results for the channel evaluation may be inaccurate. The RSRP of PSCCH should not be considered in NR V2X.
Similar to that in the LTE-V2X, the S-RSRP of DATA with the successful decoding SA should be reused as sensing results in NR-V2X. The TX-RX S-RSRP thresholds with priorities can also be reused as the criterion of the resource occupation. 
[bookmark: OLE_LINK110][bookmark: OLE_LINK117]Proposal 8: In the long-term sensing of NR-V2X, the S-RSRP with the successful decoding SA can be used as the measurement of the resource occupation with TX-RX S-RSRP thresholds with priorities. 
[bookmark: OLE_LINK319][bookmark: OLE_LINK320][bookmark: OLE_LINK35][bookmark: OLE_LINK40][bookmark: OLE_LINK47]S-RSRP can be considered as the direct measurement of the resource occupation.  RSSI can only provide the coarse measurement of the resource occupation. In addition to the energy of the effective receiving signal, RSSI contains the energy of the system noise and the interference signal. Comparing with the S-RSRP, RSSI is relatively inaccurate to evaluate the resource occupation. Meanwhile, in LTE-V2X, the RSSI is smoothed in the sensing window with the service period (service period < 100 ms) or fixed value 100 ms (service period > 100 ms). Considering most of the supporting services are the periodic basic safety services, the smoothed RSSI can relatively accurately reflect the resource occupation in LTE-V2X [7]. However, it is difficult to find the suitable RSSI smoothing scheme for both periodic and aperiodic services in NR-V2X. 
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Considering the inaccuracy of the RSSI, the following RSSI measurement methods are proposed:
· [bookmark: OLE_LINK45][bookmark: OLE_LINK46]Option 1: RSSI of the sub-channel is not considered in NR-V2X;
· Option 2: When the RX resource pool only contains the periodic services, the RSSI of the sub-channel is smoothed with the service period of the (pre-)configured period.
· [bookmark: OLE_LINK48][bookmark: OLE_LINK49]Option 3: Considering the proportion of periodic and aperiodic services, then trigger whether RSSI is smoothed or neglected.
Proposal 9: The following RSSI measurement methods are proposed:
· Option 1: RSSI of the sub-channel is not considered in NR-V2X;
· Option 2: When the RX resource pool only contains the periodic services, the RSSI of the sub-channel is smoothed with the service period of the (pre-)configured period.
· Option 3: Considering the proportion of periodic and aperiodic services, then trigger whether RSSI of the sub-channel is smoothed or neglected.
[bookmark: OLE_LINK302][bookmark: OLE_LINK303]
Short-term sensing


Figure 2 The operation in the Resource Selection Window of LTE-V2X
In LTE-V2X, as shown in Fig.1, when UE has selected the time-frequency resources of the initial transmission and retransmissions in the Resource Selection Window for the TB at timing n, there is no resource re-selection operation in the Resource Selection Window before the initial transmission [7]. In LTE-V2X, most of the services are periodic, frequent resource re-selection may deteriorate the system performance. While NR-V2X supports the periodic and aperiodic services, the collision of the initial transmission and/or the retransmission is challenged to avoid. The sensing and resource selection scheme in NR-V2X should be enhanced to avoid and detect the collision for the mixture of periodic and aperiodic services.
In order to avoid the collision in the Resource Selection Window, the following issues of the short-term sensing scheme in NR-V2X should be discussed:
1) [bookmark: OLE_LINK313][bookmark: OLE_LINK314]The short-term sensing window: 
[bookmark: OLE_LINK100][bookmark: OLE_LINK101][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK309][bookmark: OLE_LINK310]If the initial transmission is in timing m, a new Short-Term Sensing Window (STSW) should be defined as [n+T1, m-T1). The illustration of the STSW is presented in Fig. 2.


[bookmark: OLE_LINK92]Figure 3 Short-Term Sensing Window (STSW)
[bookmark: OLE_LINK384][bookmark: OLE_LINK385][bookmark: OLE_LINK28]Proposal 10: The new Short-Term Sensing Window (STSW) is proposed to be defined as [n+T1, m-T1), and m is the timing of the initial transmission.
2) Sensing results in the short-term sensing window
[bookmark: OLE_LINK386][bookmark: OLE_LINK387][bookmark: OLE_LINK29]Because the S-RSRP can be considered as the direct measurement of the resource occupation, the S-RSRP with the successful decoding SA can still be used as the measurement of the resource occupation in the short-term sensing with the configured TX-RX S-RSRP thresholds. Whether RSSI can be utilized as the sensing results in the short-term sensing window should be further studied.
[bookmark: OLE_LINK106][bookmark: OLE_LINK109]Proposal 11: In the short-term sensing of NR-V2X, the S-RSRP with the successful decoding SA can be used as the measurement of the resource occupation with TX-RX S-RSRP thresholds. Whether RSSI can be utilized as the sensing results in the short-term sensing window should be further studied.
3) Triggering the resource re-selection in the short-term sensing window
[bookmark: OLE_LINK108][bookmark: OLE_LINK111][bookmark: OLE_LINK90][bookmark: OLE_LINK91]The resource re-selection may be triggered with the following conditions:
1) In the Short-term sensing procedure, resource collision is detected before the initial transmission. Then the resource re-selection may be triggered to avoid the resource collision.
2) With the preemption scheme, the resources with lower priority are preempted by the higher priority services of other UE. Then the lower priority services can be configured whether to re-select the available resources.
3) In the current BWP, based on the congestion control measurements, the congestion control scheme may indicate the lower priority services to other BWP or other suitable resources. Then the lower priority services can be configured whether to re-select the available resources.
[bookmark: OLE_LINK96][bookmark: OLE_LINK107][bookmark: OLE_LINK70][bookmark: OLE_LINK71]The resource re-selection of the TB because of the resource collision of the initial transmission and retransmissions in the Resource Selection Window can be classified into the following conditions: 
1) If the resources of the sensing results of the preamble/SA/DATA/PSFCH in STSW collide with the initial transmission and/or retransmissions in the Resource Selection Window of the TB;
2) If the resources of next reservation the sensing results of the preamble/SA/DATA/PSFCH in STSW collide with the initial transmission and/or retransmissions in the Resource Selection Window of the TB;
3) [bookmark: OLE_LINK72][bookmark: OLE_LINK87][bookmark: OLE_LINK373][bookmark: OLE_LINK374]If the TB at the n timing is periodic, the resources of the sensing results of the preamble/SA/DATA/PSFCH in STSW mapping to the range within 10*COUNTER collide with the resources initial transmission and/or retransmissions in the Resource Selection Window of the TB mapping to the range within 10*COUNTER;
In Figure 4, the triggering of the resource re-selection based on the sensing results in STSW under different conditions is shown as examples. 


[bookmark: OLE_LINK112][bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: OLE_LINK115]Figure 4 The examples of the triggering of resource re-selection based on the sensing results in STSW
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Proposal 12: Based on the sensing results in short-term sensing window, in the above conditions, the resource re-selection of the initial transmission and retransmissions in the Resource Selection Window for the TB should be triggered.
Resource exclusion
In LTE V2X sensing procedure, the resources are excluded with two conditions:
· The resources of the receiving S-RSRP with the successful decoding SA higher than the TX-RX S-RSRP thresholds with priorities;
· The transmission subframes (skipping subframes) in the sensing window with all the possible reservation periods (10*COUNTER).
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]Because of the half-duplex impact, the skipping subframe(s) in the Long-term sensing window is mapped to the configured service period of 10*COUNTER to reflect all the possible resource reservation with the different service periods. In NR-V2X, the periodic and aperiodic services appear in the same time. The idea of skipping subframe exclusion based on the periodic service may be too conservative and not suitable for NR-V2X. 
[bookmark: OLE_LINK119][bookmark: OLE_LINK120]The threshold of the proportion of periodic and aperiodic services can be (pre-)configured in NR-V2X. If the proportion of aperiodic services is higher than the configured threshold, the resource exclusion of skipping subframe(s) can be neglected. Otherwise, the operation of the resource exclusion of skipping subframe(s) should be used in NR-V2X.
Proposal 13: The threshold of the proportion of periodic and aperiodic services can be (pre-)configured in NR-V2X. If the proportion of aperiodic services is higher than the configured threshold, the resource exclusion of skipping subframe(s) can be neglected. Otherwise, the operation of the resource exclusion of skipping subframe(s) should be used in NR-V2X.
Resource selection
In LTE V2X, the basic safety services are broadcasted by blind retransmission scheme with fixed two transmissions. In NR V2X, based on the stringent reliability requirements, the maximum number of retransmissions is not determined yet. The time interval (15 ms for Rel-14 LTE V2X) between the initial transmission and the last retransmission for multiple transmissions and HARQ processing should be investigated.
Proposal 14: The time interval (15 ms for Rel-14 LTE V2X) between the initial transmission and the last retransmission for multiple transmissions and HARQ processing should be FFS.
[bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: OLE_LINK124][bookmark: OLE_LINK127]When the adaptive retransmission for the unicast/groupcast communications is enabled, the number of retransmissions should be configurable with HARQ-ACK feedback to achieve early termination gain. Whether the retransmission resources with ACK received is reused with the explicit or implicit indication should be studied further.
Proposal 15: Whether the retransmission resources with ACK received is reused with the explicit or implicit indication should be studied further.

Resource re-selection


[bookmark: OLE_LINK173][bookmark: OLE_LINK174]Figure 5 The example of the resource re-seletion based on STSW
The following issues should be addressed for the resource re-selection scheme in NR-V2X:
1) [bookmark: OLE_LINK325][bookmark: OLE_LINK326]How to form the candidate resources:
If the receiving information indicates the resource collision with the initial transmission, the resource re-selection should be triggered. 
There may be two potential schemes to form the candidate resources:
a) [bookmark: OLE_LINK161][bookmark: OLE_LINK162][bookmark: OLE_LINK157][bookmark: OLE_LINK158]Reuse LTE-V2X scheme: The resource exclusion with S-RSRP of DATA is iteratively repeated with TX/RX S-RSRP threshold increased by 3 dB until the number of candidate resources is smaller than 20% of all the resources in resource selection window.
b) [bookmark: OLE_LINK159][bookmark: OLE_LINK160]Considering the proportion of the resources of the re-selection to the resource selection window:
If the proportion of the length of the resource re-selection window and the resource selection window is too small, the randomness of the candidate resources for the resource re-selection cannot be guaranteed. The detailed scheme should be further studied.
Proposal 16: Two potential schemes to form the candidate resources for the re-selection should be FFS.
2) Whether support the re-selection in the re-transmission:
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Because the blind re-transmission and adaptive re-transmission are supported [5], the following scenarios of the re-selection of the resource in the re-transmission should be considered:
a) [bookmark: OLE_LINK327][bookmark: OLE_LINK328][bookmark: OLE_LINK345][bookmark: OLE_LINK346][bookmark: OLE_LINK329][bookmark: OLE_LINK330]The resource selection is triggered before the initial transmission:
[bookmark: OLE_LINK331][bookmark: OLE_LINK332]The initial transmission can carry the SCI to indicate the time-frequency resources of the re-transmissions. If the re-selection of the resource is triggered before the initial transmission, no matter the re-selection is for initial transmission and the re-transmission, the receiving UE cannot know the resource selection. Thus, the receiving UE can process the re-selection of the initial transmission and the re-transmission correctly.
b) [bookmark: OLE_LINK341][bookmark: OLE_LINK342][bookmark: OLE_LINK335][bookmark: OLE_LINK336][bookmark: OLE_LINK337][bookmark: OLE_LINK338][bookmark: OLE_LINK333][bookmark: OLE_LINK334]The resource re-selection is triggered after the initial transmission:
[bookmark: OLE_LINK343][bookmark: OLE_LINK344][bookmark: OLE_LINK339][bookmark: OLE_LINK340]If the resource re-selection is triggered for the re-transmission after the initial transmission, the SCI of the initial transmission or other re-transmission(s) have indicated the time-frequency resources of the incomplete re-transmission(s). 
For the incomplete re-transmission(s), if the resource re-allocated, the receiving UE may wrongly decode with the obsolete time-frequency resources.
Based on the above analysis, the resource re-selection triggered before the initial transmission should be supported. 
[bookmark: OLE_LINK349][bookmark: OLE_LINK350]Proposal 17: The resource re-selection triggered before the initial transmission should be supported.
3) Whether support the counter of the re-selection:
Because the frequent resource re-selection may deteriorate the system performance, the counter of the resource re-selection should be considered. The scheme of the counter-based resource reselection should be evaluated.
Proposal 18: The counter-based resource reselection should be further studied and evaluated.
Pre-emption
[bookmark: OLE_LINK388][bookmark: OLE_LINK389][bookmark: OLE_LINK37][bookmark: OLE_LINK182][bookmark: OLE_LINK183]In LTE-V2X, there is no explicit scheme for the higher priority service to pre-empt the lower priority service. The implicit scheme of pre-emption can rely on the 64 S-RSRP thresholds based on the TX/RX priorities (PPPP). The 64 S-RSRP thresholds are dependent on both the priority information of the transmitting UE and the receiving UE. When the TX/RX priority is higher, the S-RSRP threshold is higher. Thus, with the higher priority services, more available candidate resources (access opportunities) may be provided [7]. 
If the resource reselection scheme of NR V2X can be based on the QoS (e.g. priority, latency, etc.) of NR-V2X, the pre-emption scheme should be provided. The detailed scheme should be FFS and evaluated.
Proposal 19: The pre-emption scheme can be provided with the resource reselection scheme based on the QoS of NR-V2X. The detailed scheme should be FFS and evaluated.
Slot aggregation
Because the maximum packet size is 6500 Bytes (52000 bits) in TR 22.886 [4], if the packet cannot be transmitted in the single slot of NR-V2X, the slot aggregation scheme should be studied and the format of the SCI of indicating the aggregated slot information should be defined.
[bookmark: OLE_LINK390][bookmark: OLE_LINK391][bookmark: OLE_LINK38]Proposal 20: If the packet cannot be transmitted in the single slot of NR-V2X, the slot aggregation scheme should be studied and the format of the SCI of indicating the aggregated slot information should be defined.
The assistance information for UE resource selection


Figure 6 The example of the hidden node problem
[bookmark: OLE_LINK210][bookmark: OLE_LINK211]In Fig. 5, the sensing operation can provide the one-hop transmission information from the TX UE to the RX UE. In LTE-V2X, the resource selection scheme is based on the sensing operation in the TX UE. However, the RX UE may be exposed to the interference nodes which cannot be detected at the TX UE. For example, TX UE1 can transmit the information to RX UE within the communication range, but TX UE1 cannot detect the TX UE2 which is simultaneously transmitting. TX UE2 is the hidden node for TX UE1.
[bookmark: OLE_LINK226][bookmark: OLE_LINK227][bookmark: OLE_LINK222][bookmark: OLE_LINK223][bookmark: OLE_LINK224][bookmark: OLE_LINK225]Therefore, with the assistance information from the RX UE can solve the hidden node problem and improve the reliability performance. The assistance information may include the sensing results or the recommended available resources from the RX UE. The tradeoff between the overhead of the assistance information of the sensing results and the reliability performance need to be FFS.
Proposal 21: To solve the hidden node problem of the sensing-based resource selection scheme, the tradeoff between the overhead of the assistance information and the reliability performance need to be FFS.
Conclusion
In this contribution, the issues of resource allocation mechanism in NR-V2X are discussed. Particularly, we have following proposals:
Proposal 1: For the Mode 2 resource allocation mechanism, both slot and mini-slot should be considered as the granularity of resource allocation and resource pool in time domain. For the frequency domain, the sub-channel can be reused as the granularity in NR V2X.
Proposal 2: When the PSFCH is enabled, only TDM between PSCCH/PSSCH and PSFCH is supported. If the PSFCH resource is configured explicitly, the PSFCH resource should not overlapped with SA and DATA resource.
Proposal 3: The feedback resources for sidelink unicast and groupcast communications have no impact to the resource allocation procedure.
Proposal 4: The enhanced re-transmission schemes of slot-bundling and pattern-based should be supported.
Proposal 5: In NR-V2X, the AGC-RS based collision-detection scheme  for the initial transmission of a TB should be supported.
Proposal 6: The sensing procedure should be based on the SCI content without the overhead of UE location information.
Proposal 7: The length of the long-term sensing window in NR-V2X may be configurable and flexible. Reusing the principles of the long-term sensing in LTE-V2X, the longest reservation interval should be contained in the long-term sensing window.
Proposal 8: In the long-term sensing of NR-V2X, the S-RSRP with the successful decoding SA can be used as the measurement of the resource occupation with TX-RX S-RSRP thresholds with priorities. 
Proposal 9: The following RSSI measurement methods are proposed:
· Option 1: RSSI of the sub-channel is not considered in NR-V2X;
· Option 2: When the RX resource pool only contains the periodic services, the RSSI of the sub-channel is smoothed with the service period of the (pre-)configured period.
· Option 3: Considering the proportion of periodic and aperiodic services, then trigger whether RSSI of the sub-channel is smoothed or neglected.

Proposal 10: The new Short-Term Sensing Window (STSW) is proposed to be defined as [n+T1, m-T1), and m is the timing of the initial transmission.
Proposal 11: In the short-term sensing of NR-V2X, the S-RSRP with the successful decoding SA can be used as the measurement of the resource occupation with TX-RX S-RSRP thresholds. Whether RSSI can be utilized as the sensing results in the short-term sensing window should be further studied.
Proposal 12: Based on the sensing results in short-term sensing window, in the above conditions, the resource re-selection of the initial transmission and retransmissions in the Resource Selection Window for the TB should be triggered.
Proposal 13: The threshold of the proportion of periodic and aperiodic services can be (pre-)configured in NR-V2X. If the proportion of aperiodic services is higher than the configured threshold, the resource exclusion of skipping subframe(s) can be neglected. Otherwise, the operation of the resource exclusion of skipping subframe(s) should be used in NR-V2X.
Proposal 14: The time interval (15 ms for Rel-14 LTE V2X) between the initial transmission and the last retransmission for multiple transmissions and HARQ processing should be FFS.
Proposal 15: Whether the retransmission resources with ACK received is reused with the explicit or implicit indication should be studied further.
Proposal 16: Two potential schemes to form the candidate resources for the re-selection should be FFS.
Proposal 17: The resource re-selection triggered before the initial transmission should be supported.
Proposal 18: The counter-based resource reselection should be further studied and evaluated.
Proposal 19: The pre-emption scheme can be provided with the resource reselection scheme based on the QoS of NR-V2X. The detailed scheme should be FFS and evaluated.
Proposal 20: If the packet cannot be transmitted in the single slot of NR-V2X, the slot aggregation scheme should be studied and the format of the SCI of indicating the aggregated slot information should be defined.
Proposal 21: To solve the hidden node problem of the sensing-based resource selection scheme, the tradeoff between the overhead of the assistance information and the reliability performance need to be FFS.
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