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Abstract: In FS_eV2X SID (SP-160504 [1]), it has been included in the scope to study interoperability. Basically, it includes the study on interoperability b/w eV2X and others, e.g., anything other than eV2X (Rel-14 V2X, non-3GPP technology based V2X).In the course of eV2X study, a use case was studied to identify necessary potential requirements for possible scenarios in Clause 5.7 Communication between vehicles of different 3GPP RATs. Although the description part of this Use Case already includes different possibilities while eV2X being deployed/used: (1) no coverage,(2) LTE only coverage, (3) LTE/NR coverage. One of the important aspect for eV2X operation as eV2X as the next version of V2X (Rel-14), one clarification is considered necessary. Details are found in the discussion and proposal of this document below. 
1. Discussion
a. What TR 22.886 contains (v15.0.0) [2]
In the recently approved TR 22.886, a Use Case was identified to serve “Communication between vehicles of different 3GPP RATs” in Clause 5.7. The description part of this Clause has identified three different possibilities in terms of coverage while eV2X is being deployed and used:
(1) No coverage

(2) LTE only coverage

(3) LTE/NR coverage

	Cited from TR 22.886 with a focus on those vehicles in a red circle

[image: image1.emf]LTE

NR

LTE+NR 

coverage

LTE only 

coverage

No coverage


Figure 5.7.1-1: Example scenario of mixed 3GPP RATs deployment 



These three cases of coverage described in Clause 5.7 can be simply summarised in the following table:


Table 1: Four cases based on RAT Coverage

	Case#
	LTE Coverage
	NR Coverage
	Can NR UE and LTE UE talk to each other?
(1) Via network

(2) Directly 

	1
	YES
	YES
	

	2
	YES
	NO
	

	3
	NO
	YES
	

	4
	NO
	NO
	


b. Observations
For the four (4) cases listed in Table 1, we can observe the following results as summarised in the rightmost column of Table 2 


Table 2: Observations - Four cases based on RAT Coverage

	Case#
	LTE Coverage
	NR Coverage
	Can NR UE and LTE UE talk to each other?

(1) Via network

(2) Directly 

	1
	YES
	YES
	Possible

	2
	YES
	NO
	Via network: NR UE shall be capable of LTE-based V2X to talk to each other

Directly:  Possible but they shall be capable of direct communication

	3
	NO
	YES
	Via network: although NR UE is capable of LTE-based V2X,  LTE UE can’t receive from network if OOC;

Directly:  Possible but they shall be capable of direct communication

	4
	NO
	NO
	Via network: Not possible (OOC)

Directly: Possible but they shall be capable of direct communication 


c. Check Points
Question 1: are those conditions in column 4 of Table 2 that should be satisfied to support connectivity between NR UE and LTE UE, covered by some of or all of the currently identified PRs (PR.5.7-001, PR.5.7-002, PR.5.7-003)?

Observation: No. Those UE’s within a red circle in above referenced figure (which are Case#4 in Table 2) are not able to communicate with currently identified PRs. 
d. How to handle and improve this problem?
In order for NR UE and LTE UE to be able to communicate even when out of coverage, they shall be able to receive and understand what others transmit even when out of coverage.

(1) LTE UE shall be able to listen to what NR UE is talking about – this means that the message transmitted by UE using NR-based V2X communication shall be understandable by UE using LTE-based V2X communications.

(2) NR UE shall be able to listen to what LTE UE is talking about. This is more like compatibility (backward).
2. Proposals

Proposal #1: to agree SUGGESTION#1 (to make a separation of “example value” out of the PR, respectively)
[PR.5.7-001a] 
Basic safety messages transmitted from a UE using NR-based V2X communication shall be understandable by UEs using E-UTRA(N) based V2X communication, even when out of coverage.

NOTE1: Basic safety messages includes: CAM, DENM.

NOTE2: Out of coverage includes any of or combination of “not served by E-UTRA(N)” and/or “not served by NR”.

[PR.5.7-001b] 
UE using NR- based V2X communication shall be able to understand all messages transmitted by UEs using E-UTRA(N) based V2X communication, even when out of coverage.
The formal proposals are summarised in CR0012 in S1-170112 (Revision # to be advised, if any).
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