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1	Introduction
In RAN#80, a study item on NR V2X is approved [1]. Among others, one objective of the study item is to study the necessary enhancements related to support of sidelink unicast, sidelink groupcast and sidelink broadcast, which is given as below:
	· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast


[bookmark: _GoBack]In this paper, we discuss the NR sidelink discovery procedures to enable sidelink unicast and sidelink groupcast communications for ITS (Intelligent Transport System) advanced use case requirements. 
[bookmark: _Ref178064866]2	Discussion
2.1       Sidelink discovery procedures 
A discovery procedure was introduced in Rel.12 in the context of D2D ProSe to allow a UE to discover surrounding UEs interested in the same ProSe application. The D2D discovery procedure has been specified in SA2, and it is essentially a procedure which is carried out at higher layers [2]. SA2 also defined different discovery models, such as:
· Model A (“I am here”) in which a UE announces in broadcast certain information that can be of interest for other UEs in the surroundings.
· Model B ("who is there?" / "are you there?"), in which a UE transmits a request seeking for someone in the surroundings to provide a certain content, and another UE which is listening can respond providing the content of interest.
However, RAN impacts are quite limited, since the content of a discovery message is transparent to AS layer, and there is no different handling in AS for the two discovery models described above. The discovery message is delivered in a MAC PDU solely consisting of a MAC SDU with no header and with a fixed TBS of 232 bits. In [3], it is stated that from SA2 perspective, the ProSe discovery procedure can be used by UE supporting V2X.
[bookmark: _Toc528876859][bookmark: _Toc534993932]According to TS 23.285, the ProSe discovery can be used also in the context of V2X, if needed. 
In the context of ITS, ETSI has defined beaconing procedures that might resemble to some extent the 3GPP discovery procedures [4]. The beacons can be used by UEs to exchange relevant information (such as vehicle position, speed, UE type, etc.) and eventually establish a geocast connection.
Given the above discussion, we believe that higher layers already provide tools to discover UEs on the basis of certain vehicle/service characteristics and ways to allow the resolution of the link layer address.
[bookmark: _Toc528876860][bookmark: _Toc534993933]There are existing procedures defined at higher layers (e.g. by 3GPP/ETSI) that allow a UE to discover other UEs on the basis of certain service/UE characteristics and to allow the resolution of the link layer addresses to be used.
2.2	Physical layer aspects of discovery
[bookmark: _Toc525635499]Different from the discovery messages specified in LTE sidelink for D2D, the payload size of NR discovery message for the enhanced NR sidelink discovery procedure can vary significantly, depending on the use cases, applications, and service types, etc. Therefore, the existing PSDCH channel in LTE, which is designed for transmitting discovery messages of a fixed transport block size of 232 bits, cannot be used to support the transmission of the enhanced NR discovery messages. In our view, for the physical design of NR sidelink discovery, a dedicated discovery channel is not needed as in 3GPP release 12 LTE ProSe discovery [2]. Instead, sidelink shared channel (PSSCH) can be used to carry the discovery message as well. In this case, we do not need separate resource allocation procedures for sidelink discovery message. Instead, for resource allocation for sidelink discovery message, we can re-use the resource allocation procedures for sidelink data. Also, without the need of a dedicated physical channel for sidelink discovery, the radio resource usage efficiency can be improved since no resource should be reserved for sidelink discovery physical channel. 
[bookmark: _Toc528953082][bookmark: _Toc534993934]No new physical channel is introduced for discovery. PSSCH is used for carrying NR sidelink discovery messages.
When using the sidelink shared data channel for conveying discovery messages, one should have ways to differentiate discovery message transmissions from the normal sidelink data transmissions. For the resource allocation for sidelink discovery message, we may re-use the resource allocation procedures for normal sidelink data with some enhancements. Firstly, in the sidelink control information (SCI) carried in the physical sidelink control channel, one-bit information can be added to indicate whether the scheduled data is discovery message or normal sidelink data. If the scheduled data is discovery message, then this scheduled data should be given high priority from other UEs to access the radio resource. Secondly, for logical channel prioritization within one UE, a special dedicated logical channel ID can be assigned to discovery message such that the discovery message can be prioritized in the channel or radio resource access.	 
[bookmark: _Toc528953083][bookmark: _Toc534993935]For the resource allocation of NR sidelink discovery, the resource allocation procedures for NR sidelink data can be re-used with some enhancements to identify and prioritize the transmissions of NR sidelink discovery message. 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	According to TS 23.285, the ProSe discovery can be used also in the context of V2X, if needed.
Observation 2	There are existing procedures defined at higher layers (e.g. by 3GPP/ETSI) that allow a UE to discover other UEs on the basis of certain service/UE characteristics and to allow the resolution of the link layer addresses to be used.
Based on the discussion in the previous sections we propose the following:
Proposal 1	No new physical channel is introduced for discovery. PSSCH is used for carrying NR sidelink discovery messages.
Proposal 2	For the resource allocation of NR sidelink discovery, the resource allocation procedures for NR sidelink data can be re-used with some enhancements to identify and prioritize the transmissions of NR sidelink discovery message.
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