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1. Introduction

In the LTE Rel-13 the eD2D UE-NW relaying functionality was introduced with the purpose to extend the network coverage using L3-based UE-to-Network Relays based on the Rel-12 D2D Sidelink physical layer. In the previous RAN4 meetings the RRM Core requirements for the SD-RSRP measurements accuracy and Relay selection/reselection procedures were agreed [1-4]. In the last meeting it was agreed to introduce the test case to verify Relay UE Selection/Reselection procedures [5]:
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In this contribution we provide our views on the RRM performance test cases setup to verify the UE-NW relaying RRM requirements.

2. Discussion

2.1 Test scenarios

The UE-NW relaying is supported for both In-coverage and Out of coverage scenarios (see Figure 1). The relay selection/reselection procedures may vary depending on the scenarios and the test cases for both scenarios should be introduced.
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Figure 1. UE-NW relaying selection / reselection test scenarios

Proposal #1:
Introduce UE-NW relay selection / reselection RRM test case for both in-coverage and out of coverage scenarios.
2.2 Test case #1: Out of coverage UE-NW relaying
The following Relay selection/reselection test setup is proposed for the Out of Coverage scenario (see Figure 2): 

· Number of UEs: 3

· 2 Relay UEs (UE #1, UE #2) are located in-coverage and both transmit PSDCH and SLSS.
· Remote UE under test is located Out of coverage
· Before the start of the test 

· In the initial moment the Remote UE does not have any selected Relay UEs.

· The Remote UE under test is pre-configured with the q-RxLevMin and minHyst parameters.

· Sufficient wrap up time should be provided to allow UE to synchronize using the SLSS transmitted by Relay UE #1 and UE #2.

· T1 period
· Relay UE #1 SD-RSRP exceeds the Relay selection threshold (SD-RSRP1 = q-RxLevMin + minHyst + Δ)
· Relay UE #2 SD-RSRP does not exceeds the Relay selection threshold (SD-RSRP2 = q-RxLevMin + minHyst)
· Remote UE searches for candidate relays and is supposed to select Relay UE #1

· Δ is chosen in a way to test SD-RSRP accuracy (e.g. 4.5 dB)
· T1 is chosen in a way to test the Relay selection procedure (e.g. 16 D2D Discovery periods). T1 should include additional delay to allow information exchange between the Relay and Remote UEs [6].
· T2 period
· Relay UE #1 SD-RSRP level becomes below the q-RxLevMin level to trigger the relay reselection procedure (SD-RSRP1 = q-RxLevMin – Δ)
· Relay UE #2 SD-RSRP exceeds the Relay selection threshold (SD-RSRP2 = q-RxLevMin + minHyst + Δ)
· UE searches for candidate relays and is supposed to reselect to Relay UE #2
· T2 is chosen in a way to test the Relay reselection procedure (e.g. 16 D2D Discovery periods). T2 should include additional delay to allow information exchange between the Relay and Remote UEs [6].
· Parameters summary

	Parameter
	Value

	
	T1
	T2

	Noc
	-97 dBm/15kHz

	q-RxLevMin
	-106 dBm/15kHz

	minHyst
	3 dB

	Δ
	4.5 dB

	SD-RSRP #1
	q-RxLevMin + minHyst + Δ

-98.5 dBm/15 kHz
	q-RxLevMin – Δ
-103 dBm/15 kHz

	SD-RSRP #2
	q-RxLevMin + minHyst
-103 dBm/15 kHz
	q-RxLevMin + minHyst + Δ

-98.5 dBm/15 kHz

	Period duration
	Each of 16 D2D Discovery periods + additional margin for msg exchange
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Figure 2. UE-NW relaying selection / reselection test setup for the Out of Coverage Scenario
2.3 Test case #2: In coverage UE-NW relaying

The proposed procedure for the In coverage scenario is very much like the procedure for the OOC test case with small addition of the T0 period to verify disabling the relaying procedure for the case when the serving cell RSRP is high enough (see Figure 2): 

· Number of UEs: 3

· 2 Relay UEs (UE #1, UE #2) are located in-coverage and both transmit PSDCH and SLSS.
· Remote UE under test is located In coverage
· Before the start of the test 

· In the initial moment the Remote UE does not have any selected Relay UEs. 

· The Remote UE under test is pre-configured with the q-RxLevMin, minHyst and discThreshHiRemoteUE parameters.

· T0 period 

· Relay UE #1 SD-RSRP exceeds the Relay selection threshold (SD-RSRP1 = q-RxLevMin + minHyst + Δ)
· Relay UE #2 SD-RSRP does not exceeds the Relay selection threshold (SD-RSRP2 = q-RxLevMin + minHyst)
· RSRP level is set above discThreshHiRemoteUE
· Remote UE is not supposed to make relay selection
· T0 is chosen in a way to test that Relay selection is not done (e.g. 16 D2D Discovery periods)
· T1/T2 periods 

· RSRP is set below discThreshHiRemoteUE
· Other parameters/procedures are same as for the OOC test case

· T2 should include additional delay for the cellular RSRP measurements

· Parameters summary

	Parameter
	Value

	
	T0
	T1
	T2

	Noc
	-97 dBm/15kHz

	q-RxLevMin
	-106 dBm/15kHz

	minHyst
	3 dB

	Δ
	4.5 dB

	discThreshHiRemoteUE
	-87 dBm/15kHz

	SD-RSRP #1
	q-RxLevMin + minHyst + Δ

-98.5 dBm/15 kHz
	q-RxLevMin + minHyst + Δ

-98.5 dBm/15 kHz
	q-RxLevMin – Δ
-103 dBm/15 kHz

	SD-RSRP #2
	q-RxLevMin + minHyst
-103 dBm/15 kHz
	q-RxLevMin + minHyst
-103 dBm/15 kHz
	q-RxLevMin + minHyst + Δ

-98.5 dBm/15 kHz

	RSRP
	-77dBm/15kHz
	-97dBm/15kHz
	-97dBm/15kHz

	Period duration
	Each of 16 D2D Discovery periods + additional margin for msg exchange
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Figure 3. UE-NW relaying selection / reselection test setup for the In Coverage Scenario
3. Conclusions

In this contribution, we have provided our views on the RRM performance requirements to verify the UE-NW relaying features. In summary, we make the following proposals:

Proposal #1:
Introduce UE-NW relay selection / reselection RRM test case for both in-coverage and out of coverage scenarios.
Proposal #2:
Adopt test case methodologies and parameters described in Sections 2.2 and 2.3
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