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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Until now, the basic working framework of resource allocation Mode 2 has been formed [1-3], but there are still some remaining issues to be discussed. In this contribution, we discuss some remaining issues of Mode 2 resource allocation for NR V2X communication and put forward our considerations and possible solutions for them. 
Sensing window timescale design
Sensing window is defined as a range in timescale during which reserved transmissions in future can be observed. Therefore, the determination of sensing window size is associated with the resource reservation period. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In LTE V2X, the maximum reservation interval is selected as the sensing window size, i.e., 1000ms, to ensure that the reserved resources with all reservation intervals can be excluded. In NR V2X, due to the introduction of aperiodic transmission, the resources occupied by aperiodic transmission cannot be excluded by sensing mechanism in LTE V2X, since the aperiodic transmission may not have reservation indication information. In order to solve this, two types of methods are proposed for further refining candidate resources: energy detection [4, 5] or reservation-based aperiodic transmission [6, 7]. Additionally, the potential refining schemes can supplement sensing to further exclude occupied resources, and thus, sensing window size does not need to be set to the maximum reservation period in NR V2X.
In addition, NR V2X supports flexible services, for example, the packet size is variable, ranging from 50 to 12000 bytes, the latency requirement is from 3 to 100ms, and the reliability requirement is from 90% to 99.999%. To support such variable services of the system, a fixed sensing window size is not an efficient design. For example, when the transmission packet size is small, the reliability requirement is not high, and the system resource utilization is low, sensing in small window size with potential refining scheme is enough to get a collision-free resource. Given that above, a configurable sensing window size should be supported.
Proposal 1: A configurable sensing window size should be supported.
Sidelink measurement
RSRP
In RAN1 #98, the following agreement was achieved：
· 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
For resource exclusion, the L1 SL-RSRP measurement based on sidelink DMRS is supported in RAN#96. But there is no conclusion on whether to perform the RSRP measurement on PSCCH and/or PSSCH. In LTE V2X, the RSRP measurement over DMRS of PSSCH is supported in the resource (re-)selection procedure.  
In NR V2X, when the standalone PSCCH was discussed, RSRP measurements on PSCCH was also considered. However, standalone PSCCH may not be a necessity according to our analysis in section 1.3, and thus, RSRP measurements on the PSCCH is not needed. There is some argument that RSRP measurement on PSCCH can help when the SCI decoding fails. However, in this case, since the resource allocation of the associated PSSCH is not known due to failure of SCI decoding, RSRP measurement on the PSCCH cannot help resource sensing and reselection either. Furthermore, RSSI measurements or other measurements can work as a complimentary when the PSCCH cannot be decoded successfully. Therefore, we prefer to support the L1 SL-RSRP measurement over DMRS of PSSCH in NR V2X.
[bookmark: OLE_LINK14]Proposal 2: Support the L1 SL-RSRP measurement over DMRS of PSSCH in NR V2X.
In LTE V2X, SL-RSRP threshold only depends on priority. Considering QoS is adopted in NR V2X and it would affect resource selection, the impact of other QoS attributes (e.g. latency, reliability, range, etc.) on SL-RSRP threshold should be discussed. 
Besides, according to the WID [8], PSSCH containing CSI only is supported and for this PSSCH transmission, the priority of PSSCH should be discussed for a unified resource sensing and reselection procedure. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 3: The impact of QoS attributes on RSRP threshold should be discussed in NR V2X. 
Proposal4: The priority of PSSCH containing CSI only should be discussed in NR V2X.
RSSI
RSSI measurement is used to cope with SCI missing in sensing procedure for LTE V2X, which can work well since each transmission is periodic. In NR V2X, for periodic transmissions, RSSI measurement still works. Then, how to deal with the SCI missing problem for aperiodic transmissions should be considered. Hence, the RSSI measurement should be supported at least for periodic transmission and how to solve the SCI missing for aperiodic transmissions should be discussed.
Proposal 5: RSSI measurement should be supported at least for periodic transmissions in NR V2X.
Proposal 6: Discuss how to solve the SCI missing for aperiodic transmissions.
Standalone PSCCH for reservation of an initial transmission
For several meetings, whether to support standalone PSCCH transmission for resource reservations in NR V2X has been discussed. Firstly, since it was agreed that no additional sensing for other channels, so further spec effort will be needed for sensing if standalone PSCCH is supported. Secondly, blind retransmission and feedback-based HARQ retransmission are supported in NR V2X, and reserving resources for retransmissions is also supported, which can guarantee system performance even if resource collision happens in initial transmission. What’s more, standalone PSCCH would cause additional latency and more half-duplex problems. Therefore, in our view, standalone PSCCH for resource reservation should not be supported.
Proposal 7: Standalone PSCCH transmission for resource reservation is not supported.
The number of reserved resources for retransmission
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In RAN1 #98, the following agreement was achieved：
· 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
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK3]In the case NMAX equals to 2, with a transmission reserving resource for up to one retransmission, a resource indication mechanism similar as LTE V2X can be reused. Furthermore, resource selection for one reserved retransmission can be performed before its previous transmission, which provides flexible resource usage. Consequently, the maximum number of SL resources NMAX is 2 should be supported.
On the other hand, if NMAX is 3 or 4, a transmission will indicate multiple reserved resources for the subsequent retransmissions. Since the resources are selected in distributed manner in Mode 2, the time gap between these retransmissions may be different and the frequency resource allocation for them may be also different. Therefore, it requires additional number of bits in SCI to indicate the reservation of retransmissions. 
Proposal 8: The maximum number of SL resources NMAX is 2 should be supported in NR V2X.
Timescale of resource reservation for retransmission
In LTE V2X, at most two transmissions of a TB are supported. When resource selection is triggered, resources for the two transmissions are selected within the same selection window, where value of  shall fulfill the latency requirement. However, more than two transmissions of TB are supported in NR V2X. Hence, when reserving resources for retransmissions, there are some additional conditions to consider to ensure that all transmissions of a TB are within latency budget, and at the same time, the resource selection range should be maximized for each selection. 
As shown in Figure 1, for blind retransmission with 2 retransmissions and NMAX =2, the resource selection range in time domain for each transmission of a TB could be:
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Selection range 1 for initial transmission and the 1st blind retransmission:,
Selection range 2 for the 2nd blind retransmission:  [,
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Where  is the end position of the 1st retransmission.


Figure 1. Resource reservation for blind retransmission with NMAX =2
The resources for initial transmission and 1st retransmission are selected in range 1, which are indicated by initial transmission associated SCI. Similarly, the resource for 2nd retransmission should be selected before 1st retransmission is transmitted. However, as shown in Figure 2, if 1st retransmission resource is selected closed to, there will be no resources for the 2nd retransmission. 


Figure 2. No resource for the 2nd retransmission
For feedback-based HARQ retransmission, the resource selection should consider a time gap between adjacent transmissions so that there is a possibility for HARQ feedback for the previous transmission. As shown in Figure 3, for a case with two HARQ retransmissions and two PSFCH resources within latency budget, the resource selection range in time domain for each transmission of a TB could be:
Selection range 1 for initial transmission:,
Selection range 2 for the 2nd transmission: [,
Selection range 3 for the 3rd transmission: [,
where is HARQ RTT time. 


Figure 3. Resource reservation for feedback-based HARQ retransmission
Therefore, for both resource reservations for blind retransmission and feedback-based HARQ retransmission, the resource range for selecting resource for each transmission of a TB needs to be discussed, especially considering the effects of the HARQ feedback time interval for resource selection range in feedback-based case.
Observation 1: If the resource selection range for each transmission of a TB is set too large, there may be no resources for the later retransmissions.
Proposal 9: For feedback-based HARQ retransmission resource selection, a HARQ feedback time interval should be considered.
Proposal 10: Further discuss the resource selection range for each transmission of a TB in sidelink resource reservations for blind retransmissions and feedback-based HARQ retransmissions.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]In LTE V2X, blind retransmission is used only for broadcast. Considering blind retransmission can save HARQ feedback waiting time and suit low latency services, it should be also applied to both unicast and groupcast in NR V2X. As a unified SCI signaling will be designed to support the resource reservation for both blind retransmission and HARQ retransmission, a RX UE will always send HARQ feedback on PSFCH if it cannot distinguish between blind retransmission and HARQ retransmission when receive a SCI. Therefore, it is better to indicate blind retransmission to RX UE explicitly or implicitly.
Proposal 11: Blind retransmission and HARQ retransmission should be distinguishable at RX UE side.
On the other hand, if blind retransmission also supports HARQ feedback, two options can be considered. 
· Option1-ACK only.
· Pros: save resources by early termination. 
· Cons: additional latency due to feedback.
· [bookmark: _GoBack]Option2-ACK/NACK at end of blind retransmission. 
· Pros: higher reliability and no additional latency
· Cons: resource waste.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Proposal 12: Discuss whether blind retransmission supports HARQ feedback.
Conclusions 
In this contribution, we discussed the resource allocation for Mode 2 for NR V2X sidelink transmission and following conclusions are proposed: 
Observation 1: If the resource selection range for each transmission of a TB is set too large, there may be no resources for the later retransmissions.
Proposal 1: A configurable sensing window size should be supported.
Proposal 2: Support the L1 SL-RSRP measurement over DMRS of PSSCH in NR V2X.
Proposal 3: The impact of QoS attributes on RSRP threshold should be discussed in NR V2X. 
Proposal4: The priority of PSSCH containing CSI only should be discussed in NR V2X.
Proposal 5: RSSI measurement should be supported at least for periodic transmissions in NR V2X.
Proposal 6: Discuss how to solve the SCI missing for aperiodic transmissions.
Proposal 7: Standalone PSCCH transmission for resource reservation is not supported.
Proposal 8: The maximum number of SL resources NMAX is 2 should be supported in NR V2X.
Proposal 9: For feedback-based HARQ retransmission resource selection, a HARQ feedback time interval should be considered.
Proposal 10: Further discuss the resource selection range for each transmission of a TB in sidelink resource reservations for blind retransmissions and feedback-based HARQ retransmissions.
Proposal 11: Blind retransmission and HARQ retransmission should be distinguishable at RX UE side.
Proposal 12: Discuss whether blind retransmission supports HARQ feedback.
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