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1 Introduction
In last RAN4 meeting, several contributions were submitted to discuss how to distinguish different UE types [1~3]. This contribution first summarize these distinguish methods and then propose a way forward on this issue.
2 Discussion

2.1 Summary on distinguish method
In [1], three options and one new definition were proposed:

For distinction methods itself, RAN4 consider those following 3 options are feasible.

· Option 1: No signaling (only need UE vender’s declaration for conformance test)

· Option 2: Consider maximum supported MIMO layer signaling to distinguish UE type

· Option 3: Define explicit UE type signaling for vehicle mounted UE

Vehicle mounted UE: A UE embedded in a vehicle with higher antenna gain compare to handheld UE.
In [2], three observations on signaling are made:
Observation #1: No signaling needed for testing, UE vendor need declare correctly for certification.

Observation #2: Signaling is needed for Vehicle UE so operator could authorize it in network operation so as to provide means to check if certified 2 RX modem intended for vehicle use.

Observation #3: with the signaling, certification could provide consistency check against the UE declaration.
In [3], one proposal on GCF certification are made:

Proposal 1: Send LS to both RAN5 and GCF to consultant the feasibility and method to distinguish vehicle UE and handheld UE.
And also, based on the offline discussion, one more solution also was proposed by operators: distinguish different type of UE through subscribe information. Therefore, we have several solutions on page and it is worthy to be noted that these solutions are not exclusive to each other, they are from different point of view and are different methods.
Table 1 Different solutions to distinguish UE types
	No
	Solution
	From
	Note

	1
	UE vender’s declaration
	Option 1 in [1], Observation 1 in [2]
	No objection on it based on discussion.

	2
	Consider maximum supported MIMO layer signaling to distinguish UE type
	Option 2 in [1]
	In [3], it is discussed that it can only distinguish 4Rx and 2Rx rather than vehicle and other UE type, e.g. 4Rx vehicle and 2Rx vehicle.

	3
	UE type signaling for vehicle mounted UE
	Option 3 in [1], Observation 2, 3 in [2]
	No specific signaling has been proposed yet.

	4
	GCF certification
	Proposal 1 in [3]
	The LS to GCF was already sent in RAN4 #88bis

	5
	Subscribe information
	By offline
	This is another solution through subscribe which can be used to check UE type by operator.

	6
	Vehicle mounted UE definition
	In [1]
	If exception is allowed in the spec, the UE type needs to be clearly defined in the spec.


2.2 Proposed way forward
Based on the discussion so far and in order to move forward, we propose following methods to be adopted:
Table 2 Proposed methods to be adopted
	No
	Solution
	Objective 
	Action

	1
	UE vender’s declaration
	For different UE type declaration, different requirements should be applicable and verified. 
	RAN5 should define different test cases for different UE type though in a same band.

	2
	GCF certification
	For different UE type, GCF should authorize different certification. 
	LS should be sent to GCF and request them work out a specific certification scheme if 2Rx exception are allowed, last LS is only about consultant.

	3
	Subscribe information
	For different UE type, operator can further check the applicability and perform service management.
	Subscribe information distinguish needs to be added in SA2 so LS needs to be sent to SA2.

	4
	Vehicle mounted UE definition
	Define clearly the characteristic of vehicle mounted UE in the spec.
	RAN4 needs to work out an appropriate definition for vehicle UE and also needs to be aligned with 5GAA.


Proposal 1: Methods in above table 2 to distinguish UE types should be adopted.
For vehicle mounted UE definition, we need to clearly define the minimum antenna gain including cable loss which can ensure the downlink coverage even the Rx number is only two. In 5GAA LS and in link budget calculation, -3dBi is assumed, so the value should be used in the definition. Regarding the exact definition, we refer to post connector gain definition in Annex I in TS 36.101 and reuse the wording as much as possible.
Due to large form factor, V2X UE can have external antenna placed far away from the chipset unit. In this case, the effective antenna gain is a UE specific condition. This effective antenna gain includes the feeding loss of all components after the chipset unit antenna connector and the peak directional gain of the external antenna and hence will be call the post connector gain Gpost connector.
The definition for post connector gain considers the peak directional gain to ensure the EIRP meeting regulatory requirement. Our definition considers the average antenna gain to ensure the cell coverage. Therefore, following definition was proposed:
Vehicle mounted UE: A UE mounted in a vehicle with external antennas, with the average effective antenna gain including the total loss of all components after the chipset unit antenna connector and the gain of the external antenna no less than -3dBi.

Proposal 2: Vehicle mounted UE should be defined as above.
3 Conclusion
Based on the analysis in this contribution, we derive proposals as below:
Proposal 1: Methods in above table 2 to distinguish UE types should be adopted.

Proposal 2: Vehicle mounted UE should be defined as below and also need to align with 5GAA on this definition.
Vehicle mounted UE: A UE mounted in a vehicle with external antennas, with the average effective antenna gain including the total loss of all components after the chipset unit antenna connector and the gain of the external antenna no less than -3dBi.
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