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1. Introduction

In RAN4 #78, we completed the RRM core requirements for the Rel-13 eD2D WI. In this contribution, we propose the RRM test case list to verify the agreed core requirements. Details of the proposed test cases is provided in our companion paper R4-161803.
2. RRM core requirements for eD2D
For eD2D, the following core requirements were introduced in RAN4 #78 (in CRs R4-161160, R4-161161, R4-161240, and R4-161428).
Observation 1: For eD2D, the following core requirements were introduced:

Table 1: RRM core requirements for eD2D features
	eD2D feature
	Requirement
	Subclause

	Inter-frequency Discovery Tx
	Transmit accuracy with discovery Tx on SCell/non-serving cell
	7.16.2.1.2

	
	Cell reselection for discovery on non-serving frequency
	7.16.4

	
	Interruptions during discovery with Gaps (serving/non-serving)
	7.16.3.4

	Multicarrier operation
	Interruptions during discovery on non-serving carrier without Gaps
	7.16.3.3

	
	Interruptions during communication on non-serving carrier
	7.16.3.5

	UE-NW relays
	Selection/Reselection of Relay UE (Idle/Connected/OOC)
	7.16.5, 11.7

	OOC Discovery
	OOC synch requirements (same as R12 OOC communication)
	11


3. Proposed RRM test case list
To verify the RRM core requirements in Table 1, this paper proposes to introduce the tests shown in Table 2 (including the test coverage for the core requirements).
Proposal 1: RRM test case and test coverage is proposed as follows:
Table 2: Proposed RRM test cases and test coverage

	Core requirement
	Test 1
	Test 2
	Test 3
	Test 4

	Transmit accuracy with discovery Tx on SCell/non-serving cell
	X
	
	
	

	Cell reselection for discovery on non-serving frequency
	X
	
	
	

	Interruptions during discovery with Gaps (serving/non-serving)
	
	X
	
	

	Interruptions during discovery on non-serving carrier without Gaps
	
	X
	
	

	Interruptions during communication on non-serving carrier
	
	
	X
	

	Selection/Reselection of Relay UE (Idle/Connected/OOC)
	
	
	
	X

	OOC synch requirements (same as R12 OOC communication)
	N/A (covered by Rel-12 RRM tests)


Justification and further discussion is presented below. Further details for the proposed test cases are presented in our companion paper R4-161803.
FDD/TDD: We first note that the tests are applicable for FDD / FDD-FDD cases.

· Test 1, 2, 3 are proposed with discovery on non-serving carrier. In Rel-13, only FDD-FDD bands for inter-band E-UTRA ProSe / E-UTRA concurrent operation are defined [TS 36.101, Table 5.5D-2]. Hence the test case are needed only for the FDD-FDD case (represented as FDD for the ProSe carrier).

· Test 4 is for UEs that support both Discovery and Communication. Similar to Rel12, there are currently no TDD bands defined for D2D communication. Hence we only need to define the test for FDD case.

OOC Discovery: The OOC Discovery requirements were agreed to be the same as Rel-12 OOC Communication requirements. Furthermore, the OOC requirements are for synchronization behavior of the UE when performing D2D while being OOC on that carrier. Specifically the OOC requirements are:

· Transmit timing requirements [TS 36.133, 11.2] – that is verified using SLSS transmissions
· Initiation / cease of SLSS transmissions [TS 36.133, 11.3]
· Cell identification on DL carrier associated with the D2D carrier [TS 36.133, 11.4]

· Selection/Reselection of SyncRef UE [TS 36.133, 11.5]

As per Rel-13 RAN 1/2/4 specifications, the OOC synchronization behaviour and performance requirements are unchanged whether the UE is participating in OOC Discovery, or OOC Communication, or both.
Furthermore, there is no separate UE capability for OOC Discovery. A PS UE that supports OOC Discovery will also support OOC Communication. Excerpt from TS 36.306 is provided below that captures the same.

	Excerpt from TS 36.306

	If a UE supports sidelink communication on at least one band, the UE shall support sidelink communication transmission based on UE autonomous resource selection, eNB scheduled resource allocation, ProSe Per Packet Priority (PPPP) handling and out of coverage sidelink discovery.


Hence the existing Rel-12 RRM test cases are sufficient to verify the OOC synchronization requirements and no further RRM test cases are needed.

Comment on Test 1: For discovery Tx on non-serving cell, only a single test is required to cover both the cell reselection and timing accuracy requirements since the cell reselection is verified by observing the transmit timing of the discovery transmission in the first place. 

Comment on Test 2: For interruptions due to discovery on non-serving cell, there is no capability signalling to statically know if the UE will request for Gaps or not. Hence a single test is required to check for interruptions, with the allowed interruptions will depend on the dynamic signalling from the UE during the test.
Comment on Test 4: Relay selection/reselection requirements have been defined for both in-coverage and out-of-coverage operation. The requirement and the UE behaviour is the same in both cases, and hence it is suffice to test only in one scenario. 
Observation 2: Only FDD/FDD-FDD test case specification are required for the proposed RRM test cases.

4. Conclusions
In this contribution, we propose the RRM test case list for eD2D.

(Background)

Observation 1: For eD2D, the following core requirements were introduced:

Table 3: RRM core requirements for eD2D features

	eD2D feature
	Requirement
	Subclause

	Inter-frequency Discovery Tx
	Transmit accuracy with discovery Tx on SCell/non-serving cell
	7.16.2.1.2

	
	Cell reselection for discovery on non-serving frequency
	7.16.4

	
	Interruptions during discovery with Gaps (serving/non-serving)
	7.16.3.4

	Multicarrier operation
	Interruptions during discovery on non-serving carrier without Gaps
	7.16.3.3

	
	Interruptions during communication on non-serving carrier
	7.16.3.5

	UE-NW relays
	Selection/Reselection of Relay UE (Idle/Connected/OOC)
	7.16.5, 11.7

	OOC Discovery
	OOC synch requirements (same as R12 OOC communication)
	11


(RRM test case list)

Proposal 1: RRM test case and test coverage is proposed as follows:

Table 4: Proposed RRM test cases and test coverage

	Core requirement
	Test 1
	Test 2
	Test 3
	Test 4

	Transmit accuracy with discovery Tx on SCell/non-serving cell
	X
	
	
	

	Cell reselection for discovery on non-serving frequency
	X
	
	
	

	Interruptions during discovery with Gaps (serving/non-serving)
	
	X
	
	

	Interruptions during discovery on non-serving carrier without Gaps
	
	X
	
	

	Interruptions during communication on non-serving carrier
	
	
	X
	

	Selection/Reselection of Relay UE (Idle/Connected/OOC)
	
	
	
	X

	OOC synch requirements (same as R12 OOC communication)
	N/A (covered by Rel-12 RRM tests)


Observation 2: Only FDD/FDD-FDD test case specification are required for the proposed RRM test cases.
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