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1. Introduction

In this contribution, we provide our proposals on the remaining RRM requirements for UE-NW relays as identified in WF R4-158143:

· SD-RSRP measurement accuracy requirements for relay link-quality measurement: Agreed in R4-158143. One FFS on specification impact is discussed 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 R4-160062.
2. Discussion for UE-NW relay requirements
2.1. Accuracy requirements for PC5 link quality

SD-RSRP accuracy requirements were agreed in RAN4 #77 as captured in the WF R4-158143:

	· SD-RSRP accuracy requirements are defined for AWGN and non-colliding PSDCH scenario

· 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


In this section, we provide a brief discussion on the FFS aspect identified above. 
As agreed in the WF, the requirements will be defined for AWGN case wherein the time separation between the retransmissions do not affect the requirements. Hence as such no specification of time separation is required.

In our understanding, the question was if RAN4 should capture a comment on the time separation for the fading scenarios, where depending on the time coherence of the channel, a higher time separation may lead to improved accuracy in SD-RSRP measurements as compared to closer time separation. In our view, this is however a subjective observation since the gains depends on a lot of factors:

· Fading channel / coherence time of the channel, and

· Frequency hopping enabled/disabled, and 

· Baseline scenario against which it is compared (e.g. time separation of ‘x’ ms vs. ‘1’ ms),
· System level impacts of having high time separation between retransmissions, etc.

While not needed for AWGN, if RAN4 decides to capture this comment for fading channels, it will have to be qualified against the scenario where benefit can be observed and impact of having higher time separation may have other (potentially negative) impact on the system in general. 

Hence in our view comment on time separation is not required for AWGN, and may even be misleading if included for fading scenarios as it will not be possible to qualify it against various conditions when benefit is claimed.

Proposal 1: No need to specify the time separation of PSDCH as requirements are defined for AWGN. Further, including a specification comment on benefits of higher time separation for fading channels is not preferred as it will need to be qualified against various conditions when benefit is claimed.

2.2. Relay selection/reselection
As agreed in RAN4 #77 in the WF R4-158143, we agreed to define Tmeasure and Tevaluate for relay selection/reselection.
	RAN2 specification on relay selection/reselection in TS 36.331

	5.10.11.4
Selection and reselection of sidelink relay UE
A UE capable of sidelink remote UE operation that is configured by upper layers to search for a sidelink relay 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 RSRP measurement of the cell on which the UE camps (RRC_IDLE)/ the PCell (RRC_CONNECTED) is below threshHigh within remoteUE-Config:

2>
search for candidate sidelink relay UEs, in accordance with TS 36.133 [16]

2>
when evaluating the one or more detected sidelink relay UEs, 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 sidelink relay UE:
3>
select a candidate sidelink relay UE which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage) by minHyst;
2>
else if SD-RSRP of the currently selected sidelink relay UE is below q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage); or

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

3>
select a candidate sidelink relay UE which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage) by minHyst;

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


As discussed in RAN4 #77, RAN4 can define the requirements for Relay selection and reselection. 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. 
3. Conclusions

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

(SD-RSRP measurement accuracy)
Proposal 1: No need to specify the time separation of PSDCH as requirements are defined for AWGN. Further, including a specification comment on benefits of higher time separation for fading channels is not preferred as it will need to be qualified against various conditions when benefit is claimed.

(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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