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1. Introduction

In this contribution, we provide our proposals for RRM requirements for UE-NW relays.
2. Background
There are two models for UE-NW relay discovery operation being defined in SA2 TS 23.303
	Model A: involves one UE announcing "I am here"

Model B: involves one UE asking "who is there" and/or "are you there"


Further, RAN2 running stage 2 CR (R2-153890) captures following agreements:

	3.10.4
Sidelink Communication via ProSe UE-to-Network Relay
The eNB controls whether the UE can act as a ProSe UE-to-Network Relay.

…..

-
The eNB may broadcasts a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that the ProSe UE-to-Network Relay UE needs to respect to autonomously start/stop the UE-to-Network Relay discovery procedure using the broadcasted threshold(s). The eNB may configure none, one of the threshold or both thresholds.
…..

The Remote UE performs radio measurement at PC5 interface and uses it for ProSe UE-to_Network Relay selection and reselection along with higher layer criterion [62]. A ProSe UE-to-Network Relay is considered suitable in terms of radio criteria if the PC5 link quality exceeds configured threshold (pre-configured or provided by eNB). The Remote UE may also trigger ProSe UE-to-Network Relay reselection when it receives a layer-2 link release message (upper layer message) [62] from ProSe UE-to-Network Relay. In RRC_CONNECTED state, after selecting a ProSe UE-to-Network Relay, the Remote UE informs to the eNB that it intends to use ProSe UE-to-Network Relay one-to-one communication. The eNB may provide resources for ProSe UE-to-Network Relay one-to-one communication.

….

When the Remote UE is in-coverage, 

……

The remote UE can decide when to start monitoring for ProSe UE-to-Network Relay discovery. The Remote UE can transmit ProSe UE-to-Network Relay discovery solicitation message while in RRC_IDLE or in RRC_CONNECTED depending on the configuration of resources for ProSe UE-to-Network Relay discovery. The eNB may configure a threshold to control transmission of ProSe UE-to-Network Relay discovery solicitation message from the Remote UE. If the threshold is configured, the Remote UE is allowed to transmit ProSe UE-to-Network Relay discovery solicitation message only if the Uu link quality at the Remote UE is below the configured threshold.


Hence based on current agreements, the only requirements for UE-NW relays are:

· Accuracy requirements for PC5 link quality

· Initiation time to start discovery transmissions when Uu quality is above/below a threshold. For Model A this is a requirement for the Relay UE, while for Model B this is a requirement for the Remote UE.

3. Discussion for UE-NW relay requirements

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. 

Proposal for SD-RSRP accuracy requirements are presented in our companion paper R4-155559. 
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 should be defined and maybe required as a side condition if additional requirement for UE-NW relay selection / reselection are defined based on final R2 agreements.

Proposal 1: RAN4 to define the measurement accuracy requirements for SD-RSRP.

Observation 1: UE reporting of SD-RSRP is not defined, hence the accuracy requirements are not testable themselves.

Initiation time to start discovery transmissions for relays: Based on Model A / Model B, the transmission is the discovery message for relay announcement / solicitation is done by the Relay / Remote UE, respectively. In either case, the UE requires to check Uu RSRP against a threshold and transmit the discovery signal is it falls below/above the threshold. This is the same as SLSS initiation / cease delay defined in Rel-12. Hence we do not see the need of defining and testing this requirement as the UE that will merely repeat the same requirement for the UE.
Observation 2: The UE requirement for initiation of discovery transmission for relay announcement / solicitation is the same as that for SLSS initiation/cease delay defined in Rel-12. 

Proposal 2: Do not define any additional requirements on initiation time to start discovery transmission for relay announcement / solicitation. 
Lastly we note the details for relay selection / reselection procedure are currently under discussion in RAN2. Pending RAN2 agreements, RAN4 can evaluate if any other requirements are needed for relay selection / reselection.

Observation 3: Pending RAN2 agreements, RAN4 can evaluate if any further requirements are needed for relay selection / reselection.

4. Conclusions

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

(SD-RSRP measurement accuracy)

Proposal 1: RAN4 to define the measurement accuracy requirements for SD-RSRP.

Observation 1: UE reporting of SD-RSRP is not defined, hence the accuracy requirements are not testable themselves.

(Discovery transmission for relay announcement / solicitation)

Observation 2: The UE requirement for initiation of discovery transmission for relay announcement / solicitation is the same as that for SLSS initiation/cease delay defined in Rel-12. 

Proposal 2: Do not define any additional requirements on initiation time to start discovery transmission for relay announcement / solicitation. 

(General)

Observation 3: Pending RAN2 agreements, RAN4 can evaluate if any further requirements are needed for relay selection / reselection.
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6. Appendix A: RAN1/2 agreements on relays

	RAN1 agreements:
Agreement
{40, 80,160}msec for FDD and TDD config 1 to 5, {70,140, 280}msec for TDD config. 0, and {60,120, 240}msec for TDD config. 6 periodicities are additionally supported for PS discovery resource pool period (including supporting relay discovery).

No RSRQ or other link quality measurement(s) is to be specified for PC5 link quality in Rel-13 D2D

· Support of RSRQ measurement for D2D link is not precluded in future releases

Power control parameters are already agreed to be independently configured per resource pool, and this extends also to the PS discovery resource pool. 

No consensus in RAN1 on whether or not there is a benefit of using Uu link quality in relay selection.  

RAN2 agreements
From R2 #89bis R2 #98.

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios remote UEs can be addressed.

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.  

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both. 
· The remote UE can take radio level measurements of the PC5 radio link quality. 

· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.

· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).

· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.

· UE relay reselection is supported.  

· For out-of-coverage, the criteria for reselection is based on PC5 measurements (RSRP or other RAN1 agreed measurements) and higher layer criteria.   

· For out of coverage, the relay reselection can be triggered by the remote UE.  Whether and how the relay UE can also trigger a reselection is FFS.

· In the in coverage case, for relay discovery purposes from the remote UE, the monitoring and transmitting resources for discovery are provided by the eNB using the Rel-12 mechanisms (broadcast for idle mode and dedicated signalling for connected mode).   The remote UE can decide when to start monitoring.  It is FFS whether the eNB controls when the remote UE starts using or requesting the resources for transmission purposes (Model B).

:

Relay UE initiation

·   A sidelink discovery resource pool specific for at least relay discovery will be defined.  FFS if the pool is for only relay operation or other PS discovery services can use the pool.  FFS whether this pool is used by both remote UE and relay UEs or only relay UEs.  

·   If the eNB doesn’t broadcast any information associated to relay operation then relay operation is not supported.

·   The reception pools for relay discovery are provided by broadcast signalling.

·   The eNB can broadcast that relay operation is supported and broadcasts tx resource pool(s) for relay discovery.  The eNB may broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect to autonomously start/stop the relay discovery procedure using the broadcasted information.   The network has the option to configure none, one or both thresholds.  FFS if the eNB can control the UEs on an individual basis if it is broadcasting relay discovery resources.   FFS if a UE in connected mode can use the broadcast relay discovery resources.  

·   The eNB can broadcast that relay operation is supported and but does not broadcast a tx resource pool for relay discovery.  In this case the UE can initiate a request for relay discovery resources, by dedicated signalling and the eNB can configure the UE to become a relay by dedicated signalling.  FFS if the eNB can optionally broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect to before requesting tx relay discovery resources and if a differentiation of behavior between Model A and Model B. 

·   If Relay UEs are initiated by broadcast signaling, they can also perform relay discovery when in idle. If Relay UEs are initiated by dedicated signaling, they can perform relay discovery as long as they are in connected mode.


In-coverage remote UE 

·   UEs can transmit relay discovery solicitation messages while in RRC Connected and RRC idle (if network configured) 
·   A remote UE may only transmit discovery solicitation messages if the Uu link quality at the UE is below an optional network configured threshold.

Relay Selection/re-selection for in-coverage remote UE

·   An in-coverage remote UE performs relay selection (using the same selection criteria as out-of-coverage)

·   In connected mode, after selecting a relay, the remote UE informs the eNB using the UESidelinkInformation similar to Rel-12.  The remote UE indicates in the message that the request is for relay one-to-one communication purposes.  The eNB similar to rel-12 can chose to provide or not provide resources for relay communication. 

Relay selection/reselection for all remote UEs

· No other RAN2-specified criteria, except radio link quality, shall be considered for relay UE selection/re-selection.

·   A relay UE is considered as suitable if the PC5 link quality exceeds a configured signal strength threshold.   

·   The detailed criteria to select a new relay and the ranking of relays is FFS. 

·   The remote UE can also trigger a selection of a new relay when it receives a release message from the relay UE (as defined by SA2).   

Agreements on connection establishment

· Authorization of remote UEs is done by higher layers 

· A relay UE performing relay communication has to be in RRC connected mode.  

·   After receiving a layer-2 link establishment request from a remote UE, the relay UE informs the eNB using UESidelinkInformation.  The relay UE indicates in the message that the request is for relay one-to-one communication purposes.  The eNB similar to rel-12 can chose to provide or not provide resources for relay communication. 
·   RAN2 will not define any layer-2 link establishment messages.  
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