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Abstract of the contribution: This paper proposes to introduce discovery mechanism for R16 eV2X.
1. Discussion
In Rel-13 ProSe, the Direct Discovery procedure is used as a prior procedure by an UE to support the one-to-one communication, e.g. by an UE to learn the L2 ID of the peer. Rel-13 ProSe also supports Model A and Model B to provide the flexibility for discovery.
In Rel-14 V2X, the discovery feature is considered not required for V2X services as only broadcast is supported for V2X services.

For Rel-16 eV2X, in order to support the advanced V2X services such as platooning and extended sensor sharing, unicast/one-to-one communication is considered as required and is under study. To make the unicast/one-to-one communication work, it is proposed to introduce discovery mechanism for eV2X.
2. Proposal
It is proposed to document the following solution in TR 23.786 (ALL TEXT NEW).
* * * * Start of Change (all text new) * * * * 

6.X
Solution #X: Introduce discovery mechanism for eV2X
6.X.1
Functional Description

This solution addresses the Key Issue #6 on the support of unicast/multicast communication over PC5 reference point. As a prior procedure to the unicast/multicast communication, it is proposed to introduce discovery procedure in this solution.
The Direct Discovery specified in section 5.3.7 of TS 23.303 [8] is used as the basis for this solution and some adaptations are made for eV2X services. 
6.X.2
Procedures

There are two direct discovery mechanisms defined in section 5.3.7 of TS 23.303 [8], namely UE-to-Network Relay Discovery and Group Member Discovery. It is obvious the latter is more suitable for eV2X services with some adaptations. Unlike ProSe Communications almost happens within a preconfigured Public Safety communication group, eV2X unicast/multicast communication may be performed involving any UEs, e.g. a platooning can be dynamically organized including any UEs interested in it on the highway. So the “group” limitation should be removed from the Group Member Discovery, in this solution the direct discovery for eV2X services is referred to eV2X direct discovery.
eV2X direct discovery uses the PC5-D protocol stack that is depicted in Figure 5.1.1.5-1 of TS 23.303 [8].
Both Model A and Model B discovery are supported:

-
Model A uses a single discovery protocol message (Announcement).

-
Model B uses two discovery protocol messages (Solicitation and Response).

Depicted in Figure 6.X.2-1 is the procedure for eV2X direct discovery with Model A.
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Figure 6.X.2-1: eV2X direct discovery with Model A

1.
The announcing UE sends an eV2X Discovery Announcement message. The parameters contained in this message at least include the L2 ID of announcing UE and Announcer Info. L2 ID is used for subsequent direct one-to-one and one-to-many communication. Announcer Info provides information about the announcing user (e.g. header of platooning).
Depicted in Figure 6.X.2-2 is the procedure for eV2X direct discovery with Model B.


[image: image2.emf] 

   

UE  -  1  

(  discoverer  )  

UE  -  2  

(  discoveree  )  

UE  -  3  

(  discoveree  )  

UE  -  4  

(  discoveree  )  

UE  -  5  

(  discoveree  )  

2  a  .    Response    message  

1  .    Solicitation    message  

2  b  .    Response    message  


Figure 6.X.2-2: eV2X direct discovery with Model B
1.
The discoverer UE sends an eV2X Discovery Solicitation message. The parameters contained in this message include Discoverer Info and Target Info. Discoverer Info provides information about the discoverer user. Target Info provides information about the targeted discoverees.
2.
The discoveree UEs that match the values of the parameters contained in the solicitation message respond to the discoverer UE with an eV2X Discovery Response message. The parameters contained in this message include L2 ID of discoveree UE and Discoveree Info. L2 ID is used for subsequent direct one-to-one and one-to-many communication. Discoveree Info provides information about the discoveree.

Editor's note:  Other parameters included in the Announcement/Solicitation/Response message are FFS.
6.X.3
Impact on existing entities and interfaces
UE:

-
UE needs to support eV2X direct discovery.
6.X.4
Topics for further study

Editor's note:  Topics for FFS will be collected for this particular functionality.
6.X.5
Conclusions

Editor's note:  Conclusions will be collected for this particular functionality.

* * * * End of Changes * * * * 
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