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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 layer-2 impacts of 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
In order to improve the QoS for V2X services using the UE autonomous resource allocation mode on the PC5 interface, also referred to as mode 2, RAN1 agreed to support sensing with semi-persistent transmissions [1]. Basically potential collisions, i.e. more than one Tx UE selecting the same RBs for transmission of PSSCH/PSCCH, will impact the QoS experienced by the users when using the UE autonomous resource allocation mode on the sidelink. For Rel-12/13, the collision problem for the UE autonomous resource allocation modes was not in particular addressed since the resource usage was assumed to be sufficiently sparse and hence congestion was not considered as a particular problem.
As mentioned before RAN1 agreed to introduce sensing with semi-persistent transmissions for the autonomous resource allocation mechanism for the sidelink interface. 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. Generally this resource reservation/booking procedure shall be applied only to traffic for which packets arrive with a certain periodicity, e.g. CAM messages. The following figure illustrates the resource reservation principle. Also 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”

In general sensing is used to identify a set of candidate resources for transmission. For this purpose, the sensing process categorizes frequency resources into different groups:

· ‘Unavailable’ resources. These are the resources on which the UE is not allowed to transmit since those resources are already booked/reserved by other UEs, determined e.g. based on decoded PSCCH (SCI). 
· ‘candidate resources’. These are the resources on which the UE may/can perform a transmission. Among this candidate resource UE will select the transmission resources based on some further criteria like e.g. energy sensing results.
The introduced sensing operation with semi-persistent transmissions for the mode 2 requires certain changes to UE behaviour w.r.t. resource allocation procedure compared to Rel-13 which will be discussed in the following.
Essentially when a transmitting UE reserves radio resources for future usage, the UE should transmit data of the same sidelink logical channel as for the current allocatio/transmission, i.e. see also figure 1. In other words, the radio resource reservation, also referred to as semi-persistent allocation, shall be logical channel specific, i.e. only data of a specific LCH(s) shall use the reserved radio resources. For example when a vehicular UE transmits a CAM message and reserves within the same SCI (pointing to the radio resource for the CAM transmission) radio resource for a future transmission, e.g. 100ms later, the transmitting UE shall only use the reserved radio resources for the transmission of a subsequent CAM message, not for data of another sidelink logical channel. More in particular the reserved radio resources shall only be used to transmit data of that particular sidelink logical channel(s) for which the SCI of the previous transmission reserved the radio resources. In order to ensure that the reserved radio resources are exclusively used for specific LCH(s), the sidelink LCP procedure, performed at the particular time where the radio resources are reserved, shall only consider the sidelink logical channel(s) for which the radio resources had been reserved in advance; all other logical channels are excluded at that time instance from the LCP procedure
Proposal 1: reserved radio resources, also referred to as semi-persitent allocated resources, shall be logical channel specific. The reserved radio resources shall only be used to transmit data of that particular sidelink logical channel(s) for which the SCI of the previous transmission reserved the radio resources
As mentioned above generally the resource reservation procedure – also referred to as semi-persistent resource allocation - shall be applied only to traffic for which packets arrive with a certain periodicity, e.g. CAM messages. UE might learn for example from application layer which logical channels are carrying periodic traffic. As it was agreed in the last RAN2 meeting that the UE can assist the eNB for determining the SPS configuration by providing information on periodicity and timing offset, it can be assumed that the UE is aware of the traffic characteristics. 
For other sidelink LCHs, for which radio resources are not reserved, UE uses the legacy “dynamic“ resource allocation procedure. More in particular upon data arrival in the UE’s buffer the UE triggers the resource selection procedure and selects a valid sidelink grant – considering the sensing results – and sends the data as soon as possible according to the selected configured sidelink grant. 
Therefore there are basically two different radio resource selection behaviours for the autonomous resource allocation mode, i.e. for the LCH(s) for which a sidelink grant has been already reserved, the UE shall not trigger the radio resource selection procedure, instead the UE shall use the reserved sidelink grant for data of those LCH(s), for other LCHs the UE shall trigger selection of a sidelink grant upon data arrival.

Proposal 2: There are two different radio resource selection behaviours: For data of LCH(s) for which resources have been reserved, UE shall not trigger radio resource selection procedure upon data arrival, but use the already reserved sidelink grant for data transmission, whereas for data of other LCH(s) for which no radio resources have been reserved, the UE shall trigger selection of a new sidelink grant upon data arrival.
In order to avoid excessive reservation of radio resources by transmitting UEs, which in turn will block other UEs from transmitting vehicular data, there should be some limitation on the amount of resources that a UE is allowed to reserve in the autonomous resource allocation mode. This restriction could for example limit the number of concurrent semi-persistent allocated resources or restrict the total amount of reserved resources. Details of this restriction can be further discussed. 

Proposal 3: There should be some restriction on the amount of radio resources that a UE can reserve. Details are FFS.   
3 Conclusions

This contribution discussed the sensing and semi-persistent transmission scheme for the autonomous resource allocation mode on the sidelink interface. It’s proposed to agree on the following:
Proposal 1: reserved radio resources, also referred to as semi-persitent allocated resources, shall be logical channel specific. The reserved radio resources shall only be used to transmit data of that particular sidelink logical channel(s) for which the SCI of the previous transmission reserved the radio resources
Proposal 2: There are two different radio resource selection behaviours: For data of LCH(s) for which resources have been reserved, UE shall not trigger radio resource selection procedure upon data arrival, but use the already reserved sidelink grant for data transmission, whereas for data of other LCH(s) for which no radio resources have been reserved, the UE shall trigger selection of a new sidelink grant upon data arrival.
Proposal 3: There should be some restriction on the amount of radio resources that a UE can reserve. Details are FFS.
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