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[bookmark: _Ref35586532]Introduction
In RAN#86 meeting, the SID on sidelink relay was approved [1]. One of the objectives is as below:
	… …
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]2.  Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];


In this contribution, the details of the discovery for NR sidelink relay will be discussed.
Discussion
Discovery model
Two types of discovery are identified in [2]:
	Open ProSe Discovery: ProSe Discovery without explicit permission from the ProSe-enabled UE being discovered.
Restricted ProSe Discovery: ProSe Discovery that only takes place with explicit permission from the ProSe-enabled UE being discovered.


Two models of discovery are identified in [3]
	Model A ("I am here")
This model defines two roles for the ProSe-enabled UEs that are participating in ProSe Direct Discovery.
-	Announcing UE: The UE announces certain information that could be used by UEs in proximity that have permission to discover.
-	Monitoring UE: The UE that monitors certain information of interest in proximity of announcing UEs.
Both open and restricted discovery types are supported by Model A.
Model B ("who is there?" / "are you there?")
This model when restricted discovery type is used, defines two roles for the ProSe-enabled UEs that are participating in ProSe Direct Discovery.
-	Discoverer UE: The UE transmits a request containing certain information about what it is interested to discover.
-	Discoveree UE: The UE that receives the request message can respond with some information related to the discoverer's request.
Only restricted discovery type is supported by Model B.


During the discussion of LTE L2/L3 sidelink relay, the discovery model and discovery type have already been fully discussed. SA2 specification TR23.752 also discussed the discovery model and type in solution1 & solution 18. The LTE conclusion is that the discovery model and type should be decided by upper layer. Regarding to the discovery for NR sidelink relay, the LTE mechanism can be taken as a baseline, from AS point of view, which discovery type/model for NR sidelink relay should be used is up to upper layer.
[bookmark: OLE_LINK1]Proposal 1: From AS point of view, which discovery type/model should be used is up to upper layer.
Dicovery procedure
Regarding to the discovery procedure for NR sidelink relay, at least the following issues should be considered:
· Protocol stack;
· Relay UE activation;
· Remote UE performs discovery for relay;
· Relay UE RRC state;
· Discovery resource allocation.
In the following, the above issues will be analyzed one by one.
Protocol stack
Regarding to the discovery message for NR sidelink relay, two protocol stacks can be considered:
Option1: Using sidelink discovery specific protocol stack (e.g., similar as PC5-D);
Option2: Using NR sidelink communication to implement sidelink discovery.


Figure-1 Option1


Figure-2 Option2
In LTE L2/L3 sidelink relay, Option 1 is selected. The D2D discovery specific physical channel is assumed to be used and the size of the discovery message is assumed to be fixed to 232 bits.  But according to the SID for NR sidelink relay, it assumes no new physical layer channel / signal will be introduced. Hence, option 1 is not suitable, and option 2 can be considered. That is to say, it is suggested to use sidelink communication channel to implement the discovery for NR sidelink relay.
[bookmark: OLE_LINK2][bookmark: OLE_LINK21][bookmark: _GoBack]Proposal 2: For NR sidelink discovery message, the user plane protocol stack for NR sidelink communication can be re-used. 
Relay UE activation
Before discussing how to perform relay UE activation, it should first make clear how the relay UE can know the gNB supports NR sidelink relay. In LTE, if the network broadcasts any sidelink relay related information, it will be regarded as supporting sidelink relay. This can be reused in NR.
[bookmark: OLE_LINK31]Proposal 3: If the gNB broadcasts any sidelink relay related information, it can be regarded as supporting sidelink relay.
Regarding to the relay UE activation, in LTE, the eNB may broadcast a minimum and/or a maximum Uu link quality (RSRP) threshold, and when the threshold(s) are met, the UEs can activate the relay function based on its implementation. The reason for configuring the upper RSRP threshold is that the motivation of the LTE sidelink relay is only to improve the network coverage. Hence, the relay UE should not be in the center of the cell.
	SL-DiscConfigRelayUE-r13	::= SEQUENCE {	
	threshHigh-r13		RSRP-RangeSL4-r13						OPTIONAL,	-- Need OR
	threshLow-r13		RSRP-RangeSL4-r13						OPTIONAL,	-- Need OR
	hystMax-r13		ENUMERATED {dB0, dB3, dB6, dB9, dB12, dBinf} OPTIONAL,-- Cond ThreshHigh
	hystMin-r13		ENUMERATED {dB0, dB3, dB6, dB9, dB12}	OPTIONAL	-- Cond ThreshLow
}


For NR, there are two motivations to introduce the sidelink relay: power saving and coverage enhancement. For the motivation of power saving, it is possible that the relay UE is in the center of the cell, hence the upper RSRP is unnecessary for power saving.  But considering we should make common solution for these two motivations, we can reuse LTE solution and configures the upper/lower RSRP threshold(s) if needed.
[bookmark: OLE_LINK3][bookmark: OLE_LINK34]Proposal 4: For NR sidelink relay activation, it can take LTE rule as baseline, e.g., the network broadcasts the upper/lower RSRP threshold(s) if needed, once the threshold(s) are met, when to activate the relay function is up to UE implementation.
Remote UE performs discovery for relay
In LTE, one common threshold (and hysteresis) is used for remote UE to perform discovery for relay. This threshold controls discovery solicitation message transmission or reception. Take discovery solicitation message transmission as example, the remote UE only transmit the discovery solicitation messages if the Uu link quality is below the network configured threshold.
	SL-DiscConfigRemoteUE-r13	::= SEQUENCE {	
	threshHigh-r13		RSRP-RangeSL4-r13						OPTIONAL,	-- Need OR
	hystMax-r13		ENUMERATED {dB0, dB3, dB6, dB9, dB12}	OPTIONAL,	-- Cond ThreshHigh
	reselectionInfoIC-r13	ReselectionInfoRelay-r13
}


For NR sidelink relay, regarding to the coverage extension, a threshold is needed to ensure only the cell edge UE can perform discovery for relay. But from the point of view of power saving, the threshold is not needed. Hence, it is suggested to configure an optional Uu RSRP threshold to assist the remote UE decide when to perform the discovery for relay.
[bookmark: OLE_LINK4]Proposal 5: when the remote UE perform discovery for sidelink relay, the LTE mechanism can be as a baseline, e.g., an optional Uu RSRP threshold can be configured by network.
Relay UE RRC state 
For NR sidelink relay, it also needs to discuss in which RRC states a Relay UE can perform the discovery procedure for relay. 
In LTE, according to the following description, it is obvious that a relay UE can be in RRC_IDLE or RRC_CONNECTED during the discovery procedure for relay.
	TS 36.300
23.11	Support for sidelink discovery
23.11.1	General
… … 

The UE can participate in announcing and monitoring of discovery message in both RRC_IDLE and RRC_CONNECTED states as per eNB configuration. The UE announces and monitors its discovery message subject to the half-duplex constraint.


For NR sidelink relay, the same rule can be used. Besides, NR also support RRC_INACTIVE state, hence NR sidelink relay UE can be in both RRC_IDLE/INACTIVE and RRC_CONNECTED.
[bookmark: OLE_LINK5][bookmark: OLE_LINK56]Proposal 6: During the discovery procedure for NR sidelink relay, the relay UE can be in any RRC state.
Discovery resource allocation
In LTE, remote UE and ProSe UE-to-Network relay use the same discovery resource allocation mechanisms. For UEs in RRC_IDLE, eNB broadcasts resource pools from which UE may autonomously select resources. For UE in RRC_CONNECTED, eNB may provide dedicated resource to UE via dedicated signaling. For OOC UE, resource pools are provided by pre-configuration.
For NR sidelink relay, it is sensible to inherit the LTE mechanisms, and further enhancement maybe considered, e.g., the relay UE assists the resource allocation of remote UE.	
[bookmark: OLE_LINK6]Proposal 7: Take LTE sidelink discovery resource allocation mechanism as a baseline, i.e., dedicated/SIB/pre-configuration resource allocation. Further enhancement can be considered.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: From AS point of view, which discovery type/model should be used is up to upper layer.
Proposal 2: For NR sidelink discovery message, the user plane protocol stack for NR sidelink communication can be re-used. 
Proposal 3: If the gNB broadcasts any sidelink relay related information, it can be regarded as supporting sidelink relay.
Proposal 4: For NR sidelink relay activation, it can take LTE rule as baseline, e.g., the network broadcasts the upper/lower RSRP threshold(s) if needed, once the threshold(s) are met, when to activate the relay function is up to UE implementation.
Proposal 5: when the remote UE perform discovery for sidelink relay, the LTE mechanism can be as a baseline, e.g., an optional Uu RSRP threshold can be configured by network.
Proposal 6: During the discovery procedure for NR sidelink relay, the relay UE can be in any RRC state.
Proposal 7: Take LTE sidelink discovery resource allocation mechanism as a baseline, i.e., dedicated/SIB/pre-configuration resource allocation. Further enhancement can be considered.
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