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1. Introduction

In this contribution, we provide our proposals for RRM requirements for UE-NW relays. In particular, we discuss the following two aspects for support of UE-NW relays:
· SD-RSRP measurement accuracy requirements for relay link-quality measurement: In Section 2.1

· Relay selection and reselection requirements: In Section 2.2

CR for eD2D RRM requirements for UE-NW relays is provided in our companion contribution R4-157118.
2. Discussion for UE-NW relay requirements
2.1. Accuracy requirements for PC5 link quality

PC5 link quality is measured using DMRS of Discovery (PSDCH) transmissions. The simulation assumptions for defining the measurement accuracy for Discovery (SD-RSRP) were already agreed in R4#76 and R4#76bis. 

Proposal for SD-RSRP accuracy requirements are presented in our companion paper R4-157115. 
Also, similar to S-RSRP, we note that there is no reporting requirements for SD-RSRP. Hence the accuracy requirements for SD-RSRP cannot be tested in isolation. Nonetheless, the accuracy requirements will be implicitly tested if UE-NW relay selection / reselection are defined (based on final R2 agreements).

For completeness, we repeat the proposal here from R4-157115 for SD-RSRP measurement accuracy.
Proposal 1: SD-RSRP measurement accuracy requirements can reuse existing S-RSRP accuracy requirements with the following changes:

· SNR instead of SINR

· Minimum SNR at which requirement need to be met = -3 dB + IM (for numRetx = 3), with IM = 2dB.
2.2. Relay selection/reselection
The details for relay selection and reselection procedure are still under discussion in RAN2. Nonetheless, the high level procedure has been agreed and the latest agreements from RAN2 running CR is captured below.
	Excerpt from RAN2 running CR to TS 36.331 [RAN2 email reflector]

	5.10.X.2
Selection and reselection of relay
eNote
FFS whether the remote UE should not switch between relay and normal operation based on a single comparison of D-RSRP against thresh or whether some hysteresis is needed. The current CR is specified in a manner that would facilitate introduction of such hysteresis
eNote
For now the term D-RSRP is used for the PC5 measurements.

The UE 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 D-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 D-RSRP measurement results;

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

2>
if the UE does not have selected relay:
3>
select a candidate relay which D-RSRP exceeds q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage) by minHyst;
eNote
FFS whether there is a need for a minHyst as defined for the syncRef UE.

2>
else if RSRP of the currently selected is below q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage); or

2>
else upper layers indicate no to use the currently selected relay: (i.e. relay reselection):

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

eNote2
Details of (re)selection are still FFS i.e. FFS whether the UE is required to select the relay, out of the ones meeting upper layer criteria, that has best PC5 link quality.
eNote3
Reselection mya be triggered by upper layers e.g. following release of the connection with the relay.
2>
else if the UE did not detect any candidate relay exceeding 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;



Based on the above RAN2 procedure, we propose to define the requirements for Relay selection and reselection in RAN4. The requirements can be defined similar to cell reselection requirements – however there is no need for relay detection requirements as no search for synchronization signals from the relays is performed.
Relay detection is based on PSDCH demodulation on the known resource pools and no RRM requirements are needed for the same. RRM requirements are needed for relay measurements and evaluation time for relay selection/reselection. 

The periodicity of relay discovery messages is expected to be lower e.g. 320ms or 640ms in practice. Hence we propose to reuse the cell reselection requirements (for Tmeasure and Tevaluate) corresponding to a paging cycle of 320ms, but specified w.r.t. the number of discovery periods as follows.

Proposal 2: For relay selection/reselection, the following requirements are proposed for Tmeasure and Tevaluate:

Tmeasure, ProSe_Relay_Intra and Tevaluate, ProSe_Relay_intra for relay selection/reselection
	Discovery Period [s]
	Tmeasure,ProSe_Relay_Intra [s] (number of discovery periods)
	Tevaluate, ProSe_Relay_intra [s] (number of discovery periods)

	0.04≤Discovery period≤10.24
	Note 1 (4)
	Note 1 (16)

	NOTE 1:
Time depends upon the configured Discovery period.


As noted in the RAN2 CR description, the requirements are applicable to both in-coverage case (IDLE or CONNECTED) and out-of-coverage case. Further details for the requirement is provided in Appendix A. 
3. Conclusions

In this paper, the following observations and proposals are made for RRM requirements for UE-NW relays.

(SD-RSRP measurement accuracy – repeat proposal from R4-157115)
Proposal 1: SD-RSRP measurement accuracy requirements can reuse existing S-RSRP accuracy requirements with the following changes:

· SNR instead of SINR

· Minimum SNR at which requirement need to be met = -3 dB + IM (for numRetx = 3), with IM = 2dB.
 (Relay selection/reselection)

Proposal 2: For relay selection/reselection, the following requirements are proposed for Tmeasure and Tevaluate:

Tmeasure, ProSe_Relay_Intra and Tevaluate, ProSe_Relay_intra for relay selection/reselection
	Discovery Period [s]
	Tmeasure,ProSe_Relay_Intra [s] (number of discovery periods)
	Tevaluate, ProSe_Relay_intra [s] (number of discovery periods)

	0.04≤Discovery period≤10.24
	Note 1 (4)
	Note 1 (16)

	NOTE 1:
Time depends upon the configured Discovery period.
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5. Appendix A: Proposed requirements for relay selection/reselection
	< START OF CHANGE – Remote UE is in-coverage>
5.1.1. 7.16.4
Selection / Reselection of ProSe relay UE

This section contains the requirements related to selection and reselection of ProSe relay UE if the serving frequency is used for ProSe Direct Communication via a ProSe relay UE. 

7.16.4.1
Selection / Reselection of intra-frequency ProSe relay UE

For a remote UE configured by upper layer for relay operation, when the RSRP measurement of the serving cell (RRC_IDLE) or the PCell (RRC_CONNECTED) is below discThreshHiRemoteUE, the remote UE shall search for candidate relay UEs for selection and/or reselection every discovery period.

The remote UE shall measure SD-RSRP of the candidate relay UEs every Tmeasure, ProSe_Relay_Intra for intra-frequency relay UEs that are detected and measured according to the measurement rules.

For an intra-frequency relay UEs that are detected, but that has not been selected or reselected to, the remote UE shall be capable of evaluating that the intra-frequency relay UE has met selection or reselection criterion defined in [2] within Tevaluate,ProSe_Relay_Intra as specified in table 7.16.4.1-1. 
Table 7.16.4.1-1: Tmeasure, ProSe_Relay_Intra and Tevaluate, ProSe_Relay_intra
Discovery Period [s]
Tmeasure,ProSe_Relay_Intra [s] (number of discovery periods)
Tevaluate, ProSe_Relay_intra [s] (number of discovery periods)

0.04≤Discovery period≤10.24
Note 1 (4)

Note 1 (16)
NOTE 1:
Time depends upon the configured Discovery period.
< END OF CHANGE >
< START OF CHANGE -- Remote UE is out of coverage>
5.2. 11.7
Selection / Reselection of ProSe relay UE

5.2.1. 11.7.1
Introduction

This section contains the requirements related to selection and reselection of ProSe relay UE when the remote UE is out of coverage on the frequency used for ProSe Direct Communication. 

5.2.2. 11.7.2
Selection / Reselection of intra-frequency ProSe relay UE

For a remote UE configured by upper layer for relay operation, the remote UE shall search for candidate relay UEs for selection and/or reselection every discovery period.

The remote UE shall measure SD-RSRP of the candidate relay UEs every Tmeasure, ProSe_Relay_Intra for intra-frequency relay UEs that are detected and measured according to the measurement rules.

For an intra-frequency relay UEs that are detected, but that has not been selected or reselected to, the remote UE shall be capable of evaluating that the intra-frequency relay UE has met selection or reselection criterion defined in [2] within Tevaluate,ProSe_Relay_Intra as specified in table 11.7.2-1. 
Table 11.7.2-1: Tmeasure, ProSe_Relay_Intra and Tevaluate, ProSe_Relay_intra
Discovery Period [s]
Tmeasure,ProSe_Relay_Intra [s] (number of discovery periods)
Tevaluate, ProSe_Relay_intra [s] (number of discovery periods)

0.04≤Discovery period≤10.24
Note 1 (4)

Note 1 (16)
NOTE 1:
Time depends upon the configured Discovery period.
< END OF CHANGE>
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