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1. Introduction

In the LTE Rel-13 the eD2D UE-NW relaying functionality is being introduced with the purpose to extend the network coverage using L3-based UE-to-Network Relays based on the existing Rel-12 D2D Sidelink physical layer. In the previous RAN4 meetings the SD-RSRP measurements and other UE-NW eD2D relaying RRM related aspects were discussed. In the last meeting a number of agreements on the RRM requirement for UE-NW relays were reached [1]:
	Background

· In Rel-13 eD2D, RAN4 needs to defined the following requirements for UE-NW relays
· SD-RSRP measurement accuracy requirement
· Relay selection / reselection
· Alignment results for minimum SNR for defining the SD-RSRP accuracy requirements
· Simulation assumptions: R4-155193 and R4-156634
· Non-colliding; AWGN
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Proposals on SD-RSRP
· Proposal 1: SD-RSRP accuracy requirements are defined for AWGN and non-colliding PSDCH scenario
· Proposal 2: For SD-RSRP accuracy requirements, legacy RSRP accuracy requirements are reused with the following changes:
· SNR instead of SINR
· Minimum SNR at which the requirement can be met is [-1.5dB]
· Applicable to both absolute and relative accuracy requirements
· FFS on if and how to capture time separation of retransmissions when specifying the requirements
· Proposal 3: RAN4 shall resolve the FFS in RAN4#78
Proposals on relay selection/reselection
· Proposal 3: RAN4 to define Tmeasure and Tevaluate for relay selection/reselection
· Assuming the connected relay UE and other candidate relay UEs are transmitting every discovery period


In this contribution we continue the discussion on the remaining details of UE-NW RRM requirements including relay selection/reselection and reselection requirements and RRM performance requirements. In addition, we share our views on the RAN2 LS on the SD-RSRP range/granularity [2].

2. Discussion

2.1 SD-RSRP accuracy requirements

Based on the last meeting discussion the SD-RSRP accuracy requirements were almost finalized. One remaining aspect which was agreed to be further discussed is “if and how to capture time separation of [PSDCH] retransmissions when specifying the [SD-RSRP] requirements”. In our view, given that the requirements are introduced under AWGN assumptions there is no need to capture time separation of the PSDCH retransmissions in the RRM Core requirements on the SD-RSRP accuracy. At the same time, the respective parameters can be used in the performance requirements for the relay selection/reselection tests if fading channel is considered.
Proposal #1:
Do not capture time separation of the PSDCH retransmissions when specifying the SD-RSRP accuracy core requirements.
2.2 SD-RSRP range/granularity

In the previous RAN2 meeting the work on the eD2D was almost finalized and a few remaining details need to be specified. The RAN2 WG send the RAN4 WG an LS with the summary of agreements and also asked RAN4 WG on the SD-RSRP range/granularity [2]:
	RAN2 respectfully ask RAN4 to take above agreements into account and provide value range/granularity of minimum received SD-RSRP level for ProSe UE-to-Network Relay selection/reselection.


Since the SD-RSRP measurements require PSDCH decoding, the minimum SD-RSRP value can be derived based on the SNR level corresponding to the successful PSDCH reception. Based on the last RAN4 meeting agreements the SD-RSRP measurements and PSDCH decoding can be done for the SNR ≥ -1.5 dB in the AWGN environment. So, the minimum RSRP should be set equal to the receiver sensitivity corresponding to the particular SNR level and is equal to -110.9 dBm. Based on this value we suggest that the minimum SD-RSRP level is set equal to -110 dBm. The maximum SD-RSRP level can be chosen to be aligned with the Rel-12 SL RSRP range and set equal to -60 dBm. With regards to the SD-RSRP granularity, as shown in [3], the imperfect knowledge of the SD-RSRP has a rather small impact on the overall relaying efficiency. So, there is no strong need to define a very fine SD-RSRP granularity and a relatively coarse one can be used (e.g. 5dBm).
Proposal #2:
The SD-RSRP range from -110 dBm to -60 dBm. The SD-RSRP granularity is 5dBm.
2.3 UE-NW relay selection/reselection RRM Core requirements

The agreed UE-NW relaying selection/reselection procedure is described in the TS 36.331 and for the convenience is also provided in the Annex. In the last meeting it was proposed to define the Tmeasure and Tevaluate requirements to characterize the selection/reselection procedure [1, 4]. In our view these parameters are appropriate to specify the requirements, however, additional discussion on the exact requirements and related assumptions is needed.
The Tmeasure parameter should be used to characterize the minimum SD-RSRP measurement periodicity. Since, the measurement frequency depends on the PSDCH transmission periodicity, it would be more convenient to specify the requirements in the units of the number of required D2D Discovery periods. In general case, UE can perform SD-RSRP measurements up to every D2D Discovery period. However, given that Rel-13 eD2D relaying is based on the L3 concepts, we do not see strong need to impose very often measurements at least for the small D2D Discovery periods. So, the minimum SD-RSRP measurement period can be set to 2 or 4 D2D Discovery periods. Meanwhile, for the long D2D Discovery periods (e.g. 10.24 sec) using too big measurement periods may impose big overall relay selection/reselection delay and further discussion on whether the Tmeasure should vary for different D2D Discovery periods is needed.
The Tevaluate parameter can be used to characterize the maximum time required to complete Relay node selection / reselection. Similar to Tmeasure it can be specified in the units of the required D2D Discovery periods. In general case, Tevaluate can be chosen equal to Tmeasure, because, as shown by prior RAN4 analysis, the single shot SD-RSRP measurements have a relatively good accuracy. At the same time, to allow measurements filtering, the Tevaluate can be set equal to “N x Tmeasure” with N = [4].
Finally, we would like to note that for the OOC case, before making the relay selection / reselection and conducting the SD-RSRP measurements, UE also needs to perform SLSS detection and additional delay would apply.

Proposal #3:
Introduce Tmeasure and Tevaluate requirements for the UE-NW relay selection/reselection procedure. Introduce additional SLSS detection delay for the OOC case.
2.4 UE-NW relay selection/reselection RRM Performance requirements

The UE-NW relay selection / reselection performance test cases need to be introduced to verify that the UE with the “remote” UE-NW relaying capability follows the agreed procedure and complies with the requirements discussed in the Section 2.3. In addition, such test case may be used for the implicit verification of the SD-RSRP accuracy (which cannot be tested explicitly since SD-RSRP is not reported by the UE).

Proposal #4:
Introduce UE-NW relay selection / reselection test case with the following purposes:
· Verify UE-NW relay selection / reselection procedure and requirements compliance

· Verify the SD-RSRP measurement accuracy

The UE-NW relaying is supported for both In-coverage and Out of coverage scenarios (see Figure 1) and the test cases for both scenarios should be introduced.
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Figure 1. UE-NW relaying selection / reselection test scenarios
The following Relay selection/reselection test setup is suggested (see Figure 2): 
· Number of UEs: 3

· 2 Relay UEs (UE #1, UE #2)
· Located in-coverage and both transmit PSDCH and SLSS.

· Remote UE under test
· Scenario #1: Out of coverage
· Scenario #2: 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 and minHyst parameters.

· For the in coverage case UE should be also configured with the discThreshHiRemoteUE parameter, which exceeds the Remote UE cellular RSRP level.

· For the out of coverage case a 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-RSRP 1 = q-RxLevMin + minHyst + Δ)
· Relay UE #2 SD-RSRP does not exceeds the Relay selection threshold (SD-RSRP 2 = 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
· T2 period
· Relay UE #1 SD-RSRP level becomes below the q-RxLevMin level to trigger the relay reselection procedure (SD-RSRP 1 = q-RxLevMin – Δ)
· Relay UE #2 SD-RSRP exceeds the Relay selection threshold (SD-RSRP 2 = q-RxLevMin + minHyst + Δ)
· UE searches for candidate relays and is supposed to reselect to Relay UE #2
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Figure 2. UE-NW relaying selection / reselection test setup
3. Conclusions

In this contribution we have provided our views on the on different aspects of the eD2D UE-NW relaying RRM requirements. In summary, we make the following proposals:
Proposal #1:
Do not capture time separation of the PSDCH retransmissions when specifying the SD-RSRP accuracy core requirements.
Proposal #2:
The SD-RSRP range from -110 dBm to -60 dBm. The SD-RSRP granularity is 5dBm.
Proposal #3:
Introduce Tmeasure and Tevaluate requirements for the UE-NW relay selection/reselection procedure. Introduce additional SLSS detection delay for the OOC case.
Proposal #4:
Introduce UE-NW relay selection / reselection test case with the following purposes:
· Verify UE-NW relay selection / reselection procedure and requirements compliance

· Verify the SD-RSRP measurement accuracy
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Annex A – eD2D Relay selection / reselection procedure (based on TS 36.331)
5.10.11.4
Selection and reselection of relay
A UE capable of sidelink remote operation that is configured by upper layers to search for a sidelink relay shall:

1>
if out of coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4, 11.4]; or

1>
if the serving frequency is used for sidelink communication and the RSRP measurement of the cell on which the UE camps (RRC_IDLE)/ the PCell (RRC_CONNECTED) is below discThreshHiRemoteUE:

2>
search for candidate relays, in accordance with TS 36.133 [16]

2>
when evaluating the one or more detected relays, apply layer 3 filtering as specified in 5.5.3.2 across measurements that concern the same ProSe Relay UE ID and using the preconfigured filterCoefficient as defined in 9.3, before using the SD-RSRP measurement results;

NOTE 1:
The details of the interaction with upper layers are up to UE implementation.

2>
if the UE does not have a selected relay:
3>
select a candidate relay which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage) by minHyst;
2>
else if SD-RSRP of the currently selected relay is below q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage); or

2>
else upper layers indicate not to use the currently selected relay: (i.e. relay reselection):

3>
select a candidate relay which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage) by minHyst;

2>
else if the UE did not detect any candidate relay which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage) by minHyst:
3>
consider no relay to be selected;
NOTE 2:
The UE may perform relay reselection in a manner resulting in selection of the sidelink relay, amongst all candidate relays meeting higher layer criteria, that has the best radio link quality. Further details, including interaction with upper layers, are up to UE implementation.
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