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Introduction

As defined in RAN1, in NR V2X, both mode 1 and mode 2 resource allocation schemes should be supported. In detail, mode 1 resource allocation scheme is based on LTE mode 3 resource allocation scheme; Mode 2 resource allocation scheme is based on LTE mode 4 resource allocation scheme. Moreover, RAN1 has identified multiple sub-modes within mode 2 previously..
Then in this contribution, we will further analyze any possible enhancements for NR V2X mode 2 resource allocation scheme, from RAN2 perspective.
Discussion

For mode 2 UE, it can work under in-coverage RRC connected scenario, RRC idle/RRC inactive scenario, as well as out of coverage scenario. When mode 2 UE under RRC connected scenario, it can acquire inter-frequency configuration for carrier, resource pool, as well as transmission parameter. When mode 2 UE under RRC idle or RRC in-active mode, it can acquire those configuration via SIB message. Otherwise, when mode 2 UE is out of coverage, it can use pre-configuration. After mode 2 UE acquiring such configuration, it shall perform carrier selection, resource pool selection, resource selection, LCP before its MAC PDU transmission. In addition, if MAC layer cannot support a UL MAC PDU and SL MAC PDU transmitted at the same time, mode 2 UE should further perform UL/SL prioritization.
Carrier Selection
In Rel-15 LTE V2X, before any MAC PDU transmission, mode 4 UE needs to perform carrier selection, resource selection, as well as logical channel prioritization. To be specific, the NAS layer will configure a mapping relationship between each service type to a carrier set, and forward this information towards AS layer. UE will then use the measured CBR value of each carrier, to compare with each configured CBR threshold value corresponding to different PPPP, to form a candidate carrier set. Finally, UE should follow the candidate carrier set, to choose one or multiple carriers with the lowest measurement CBR value. 

In NR V2X, there should also be carrier aggregation mechanism. Therefore, in broadcast service, the legacy LTE carrier selection mechanism can still be reused.

Proposal 1: In NR V2X, the legacy LTE carrier selection mechanism can be reused for broadcast, since carrier aggregation mechanism should still be supported.
On the other hand, unicast and groupcast service requirement have been introduced into NR V2X. Carrier selection mechanism should be enhanced to support unicast and groupcast V2X transmissions.

For unicast, since PC5 connection should be set up for unicast between two UEs. It is reasonable that the two UE should use the same carrier set for communication. Therefore, the two UEs need to negotiate a carrier set possibly with exchange of necessary information.
For groupcast, so far different implementation of NR V2X groupcast is still ongoing under RAN1 and RAN2. If group header is not visible in AS layer, then each UE should only request resource in an independent way, which means mode 1 UE needs to use gNB configuration, while mode 2 UE can use either gNB configuration or pre-configuration, to get the carrier set for groupcast. But if group header is visible, then the group header can take the charge of carrier selection for this whole group, and announce the selected carrier set within the group, for other member UE’s using.
Proposal 2: In NR V2X, for unicast, the two UEs need to negotiate a carrier set possibly with exchange of necessary information

Resource Pool Selection
In LTE V2X, multiple mode 4 resource pools would be configured on each carrier, with a configured zone ID. Then mode 2 UE will according to the zone ID, to select one resource pool within each carrier. However, if such configured zone ID is absent from eNB’s configuration, UE will select the first resource pool in the resource pool configuration list.

Observation 1: In LTE V2X, mode 4 UE should select resource pool based on zone information.
In NR V2X, since both unicast and groupcast should be supported. Moreover, currently in RAN1, it is agreed for feedback in unicast service, of which the feedback message might be carried in dedicated feedback channel. Therefore, the resource pool structure for unicast might different from that in broadcast. As a result, mode 2 UE should select multiple resource pool on a carrier according to different cast type.

Proposal 3: Mode 2 UE should select multiple resource pools on a carrier according to different cast type.

During the resource pool selection procedure, UE should consider the CBR condition of the resource pool, its own traffic’s data rate and priority, to select one or more resource pool. Also, if UE has a heavy data traffic, then it can consider to select more than one mode 2 resource pool for data transmission.

On the other hand, since the terrain and road traffic is very complex, but the configured zone can only be a rectangular zone. Therefore, the configuration of zoneID does not consider such the congestion status within one area. Maybe due to the terrain situation, there would be no UE within this area, but still a resource pool shall be configured for this zone. herefore, it is suggested not to use zoneID for resource pool selection anymore. Instead, mode 2 resource pool configuration can be with different cast type.

Proposal 4: In NR V2X, resource pool should be associated with different cast type rather than zoneID.
Resource Selection
In LTE V2X, mode 4 UE will select resources based on its sensing result. Specifically, mode 4 UE will firstly perform sensing with determined number of sub-channels, resource reselection counter, resource reservation interval, as well as the sensing priority. After a sidelink grant is determined based on the sensing result, the UE will use the specific number of sub-channels, as well as pre-determined MSC to transmit data. The LTE resource selection mechanism can be used as baseline in NR V2X. Moreover, mode 4 UE can perform resource reselection due to the following conditions, such as re-selection counter become 0, RRC layer re-configure the resource pool, if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the configured sidelink grant during the last second, etc. Such LTE resource selection/reselection mechanism can be used as baseline in NR V2X
Proposal 5: LTE resource selection/reselection mechanism can be used as baseline in NR V2X.
LCP
In LTE V2X, after UE acquiring a sidelink grant, it should follow logical channel prioritization to multiplex buffers from different logical channels into this sidelink grant. In details, UE will firstly choose the destination ID with a specific TX profile along with the logical channel including data with highest PPPP. Then, UE will put the data corresponding to this logical channel into the sidelink grant. If there is any remaining sidelink grant, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. The LTE logical channel prioritization mechanism can be used as baseline in NR V2X.

Proposal 6: The LTE logical channel prioritization mechanism can be used as baseline in NR V2X.
Moreover, according SA2’s latest agreement, cast type will be announced from upper layer towards AS layer, for each packet. Then when selecting the logical channel with highest priority, the corresponding RAT, destination ID, as well as cast type should be considered at the same time.

Proposal 7: Cast type should also be considered in NR V2X logical channel prioritization
Transmission prioritization
In LTE V2X, V2X UE may perform sidelink communication with other V2X UEs. Meanwhile, it can also perform Uu communication with base station. Therefore, UE may perform both sidelink and Uu transmission. As a result, it may happen that the SL grant and UL grant are configured at the same slot and the MAC entity is not able to perform uplink transmissions and V2X sidelink transmission simultaneously at the time of the transmission. Correspondingly, the Uu/SL prioritization rule is considered which configured SL threshold to solve this problem. For example, if the priority of SL MAC PDU is lower than the threshold, UE should transmit SL MAC PDU first; otherwise, UE should transmit UL MAC PDU. Such LTE UL/SL transmission prioritization can be used in NR V2X as the baseline. 

Proposal 8: LTE UL/SL transmission prioritization can be used as base line in NR V2X.
Moreover, in NR V2X, transmission of different RAT, i.e. LTE and NR, should be supported. Correspondingly, when discussing transmission prioritization between UL and SL, it can be divided into the following scenarios:

LTE SL and NR UL
LTE SL and NR SL and LTE UL
LTE SL and NR SL and NR UL
NR SL and NR UL
NR SL and LTE UL
Proposal 9: In NR V2X, UL/SL transmission prioritization can be discussed in the following scenarios:LTE SL and NR UL; LTE SL and NR SL and LTE UL; LTE SL and NR SL and NR UL; NR SL and NR UL; NR SL and LTE UL
Conclusion

In this contribution, we have analyzed the overall scheme of mode 2 UE resource allocation, from carrier selection, resource pool selection, resource selection, logical channel prioritization, as well as transmission prioritization. The following observations and proposals have been made:
Proposal 1: In NR V2X, the legacy LTE carrier selection mechanism can be reused for broadcast, since carrier aggregation mechanism should still be supported.
Proposal 2: In NR V2X, for unicast, the two UEs need to negotiate a carrier set possibly with exchange of necessary information.
Observation 1: In LTE V2X, mode 4 UE should select resource pool based on zone information.
Proposal 3: Mode 2 UE should select multiple resource pools on a carrier according to different cast type.

Proposal 4: In NR V2X, resource pool should be associated with different cast type rather than zoneID.

Proposal 5: LTE resource selection/reselection mechanism can be used as baseline in NR V2X.
Proposal 6: The LTE logical channel prioritization mechanism can be used as baseline in NR V2X.
Proposal 7: Cast type should also be considered in NR V2X logical channel prioritization.
Proposal 8: LTE UL/SL transmission prioritization can be used as base line in NR V2X.
Proposal 9: In NR V2X, UL/SL transmission prioritization can be discussed in the following scenarios:LTE SL and NR UL; LTE SL and NR SL and LTE UL; LTE SL and NR SL and NR UL; NR SL and NR UL; NR SL and LTE UL.
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