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1 Introduction

RAN1 agreed to support sensing with semi-persistent transmission for the UE autonomous resource allocation mode in order to improve the perceived QoS. This contribution discusses the detailed UE behaviour for the introduced sensing procedure and semi-persistent transmissions for V2X messages, in particular for the radio resource selection behaviour of a transmitting UE. 
2 Discussion
Basically 3 different resource allocation behaviours have been introduced for the UE autonomous resource allocation mode:

· Resource reservation/booking (sidelink grant corresponding to transmissions of multiple MAC PDUs ) 
based on sensing

· One-shot resource selection (sidelink grant corresponding to transmission of single MAC PDU) based on sensing

· One-shot resource selection (sidelink grant corresponding to transmission of single MAC PDU) based on random selection

Following agreements have been made at RAN2#95 w.r.t. the radio resource selection behaviour for the UE autonomous resource allocation mode: 

RAN2#95 agreements

· Maximum number of resource booking process is 2 and it will be fixed in the specification. 
The UE is allowed to use one shot transmission if two processes are not sufficient.
· FFS if mechanisms to restrict UEs from over booking are needed
· FFS how the UE selects type of booking and transmission.
· The UE should comply with SC FDM requirement and these are independent processes
It is important to define efficient radio resource selection behaviour for the autonomous resource allocation mode. Therefore some rules w.r.t to the resource selection behaviour of the UE should be introduced. These rules, in particular the question how the UE selects the type of resource allocation behaviour, are further discussed in the following.

Resource booking/reservation based on sensing was introduced in order to improve the perceived QoS for the UE autonomous resource allocation mode. The UE would indicate within the control signalling (SCI) that it has data on a selected set of periodically occurring resources. This resource reservation information (signalled within the SCI) can be used by vehicular UEs which are intending to transmit a V2X message for the selection of a resource such, that resources that are already booked/reserved by other UEs are not considered for radio resource selection. The following figure illustrates the resource reservation principle. The transmitting UE shall not be allowed reserving resources for an unlimited period of time in the future, i.e. in the exemplary scenario illustrated in Figure 1 the transmitting UE is only reserving/booking resources for the next usage/data packet transmission.   
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Figure 1. Reservation of future radio resources for “periodic traffic”

It should be rather obvious, that the resource reservation/booking procedure shall be applied only to traffic for which packets arrive with a certain periodicity, e.g. CAM messages. UE shall only book/reserve radio resources for the future in case it has data available for transmission which is (re)occurring with a certain resource reservation interval.  
Proposal1: a UE is only allowed to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs (resource reservation) for data of sidelink logical channel(s) with an associated resource reservation interval.
When a transmitting UE reserves/books radio resources for future usage ( UE selects a sidelink grant corresponding to transmission of multiple MAC PDUs), the UE selects the sidelink grant according to the traffic characteristics of the data it intends to transmit, i.e. the UE sets the resource reservation interval accordingly and determines the number of resource blocks based on the packet size of the data. Essentially there is a linkage/association between a configured sidelink grant corresponding to the transmission of multiple MAC PDUs and one or more sidelink logical channels. 

For example when UE reserves radio resource for CAM messages which are mapped to one sidelink logical channel, then there should be a linkage between the sidelink logical channel carrying the CAM message and the configured sidelink grant. In particular since the UE can have two independent reservation processes in parallel, each reservation process respectively the corresponding configured sidelink grant shall be associated to one (or more) sidelink logical channels in order to match the traffic characteristics of these sidelink logical channels. 
Proposal2: a configured sidelink grant corresponding to transmissions of multiple MAC PDUs is associated with one or more sidelink logical channels, i.e. the radio resources are reserved for those one or more sidelink logical channels.

When a vehicular UE transmits for example a CAM message and reserves within the same SCI radio resource for future transmissions, e.g. with an resource reservation interval of 100ms, the transmitting UE shall use the reserved radio resources for the transmission of a subsequent CAM message. This implies basically two aspects: 

The UE behaviour shall be defined such, that in case a subsequent CAM message (IP packet) arrives earlier than the time instance where radio resource linked to the sidelink logical channels carrying the CAM messages are reserved, the UE shall not trigger upon the packet data arrival the selection of a radio resources for a one-shot transmission or even make another radio resource reservation, but shall rather transmit the packet (CAM) later using the already reserved resources. Essentially there shall be some restriction/rules, when UE is allowed to select radio resources (either for one-shot transmission or for resource reservation). A UE shall be only allowed to select resources for a one-shot transmission when data is available for sidelink logical channel(s), in case there are no radio resources reserved (UE has a configured sidelink grant) which are linked to those sidelink logical channel(s) for which data is available for transmission.
Proposal3: a UE shall be only allowed to select resources for a one-shot transmission (i.e. create a configured sidelink grant corresponding to transmission(s) of a single MAC PDU) when data is available in STCH(s), if UE has not already reserved radio resources for that data in the STCH(s) (i.e. UE has no configured sidelink grant corresponding to transmissions of multiple MAC PDUs which is associated with data of the same STCH(s))
Proposal4: a UE shall be only allowed to make a resource reservation (i.e. create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs) when data is available in STCH(s), if UE has not already a resource reservation process for transmission of this data (i.e. UE has no configured sidelink grant corresponding to transmissions of multiple MAC PDUs which is associated with data of the same STCH(s))
The second aspect is related to the logical channel prioritization procedure. In order to make sure that data of the sidelink logical channel(s) linked to a reservation process (configured sidelink grant) use the reserved radio resource for transmission, the LCP procedure shall prioritize the linked sidelink logical channels. More in particular there could be two different options on how this would be realized: 

· reserved radio resources shall only be used to transmit data of the linked/associated sidelink logical channel(s); LCP procedure consider only the linked/associated sidelink logical channel(s) 
· LCP procedure considers the sidelink logical channel(s) being associated with the configured sidelink grant as having the highest priority

As the second option would be more resource efficient in some cases, i.e. UE is allowed to use remaining unused resources for data transmission of sidelink logical channels not being linked to the reserved resources, we would have a slight preference for the second option. 
Proposal5: When MAC entitiy performs the LCP procedure for resources indicated by a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, the MAC entity shall consider the sidelink logical channel(s) being associated with the configured sidelink grant as having the highest priority.
3 Conclusions

This contribution discussed the detailed UE behaviour for the autonomous resource allocation mode. It’s proposed to agree on the following:
Proposal1: a UE is only allowed to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs (resource reservation) for data of sidelink logical channel(s) with an associated resource reservation interval.
Proposal2: a configured sidelink grant corresponding to transmissions of multiple MAC PDUs is associated with one or more sidelink logical channels, i.e. the radio resources are reserved for those one or more sidelink logical channels.
Proposal3: a UE shall be only allowed to select resources for a one-shot transmission (i.e. create a configured sidelink grant corresponding to transmission(s) of a single MAC PDU) when data is available in STCH(s), if UE has not already reserved radio resources for that data in the STCH(s) (i.e. UE has no configured sidelink grant corresponding to transmissions of multiple MAC PDUs which is associated with data of the same STCH(s))

Proposal4: a UE shall be only allowed to make a resource reservation (i.e. create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs) when data is available in STCH(s), if UE has not already a resource reservation process for transmission of this data (i.e. UE has no configured sidelink grant corresponding to transmissions of multiple MAC PDUs which is associated with data of the same STCH(s))
Proposal5: When MAC entitiy performs the LCP procedure for resources indicated by a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, the MAC entity shall consider the sidelink logical channel(s) being associated with the configured sidelink grant as having the highest priority
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