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1 Introduction
In our last RAN WG2 #89bis meeting, there is an FFS captured in the agreements [1] which needs further discussion: 

	Agreements

· 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.  


According to the above agreements, the relay UE should be in-coverage and should be controlled by eNB. In this contribution, we will further discuss the signalling for eNB control.
2 Discussion

In SA2 Rel-13 ProSe TR 23.713 [2], SA2 has documented Model A and Model B discovery solutions for public safety direct discovery.
	Both Model A and Model B discovery are supported:
-
Model A uses a single discovery protocol message (Announcement).

-
Model B uses two discovery protocol messages (Solicitation and Response).


No matter which Model is applied, the eNB should control the candidate relay UEs to start functioning as a relay, and then the UE can announce discovery messages for Model A or monitor the solicitation messages for Model B. If not, all candidate Relay UEs may act as relays regardless of some basic conditions, e.g., the radio quality. 
2.1 Relay initiation for RRC_IDLE mode
For idle UEs authorized to act as a relay, the procedure of relay initiation is shown in Fig. 1:

[image: image1.emf]eNB

Relay UE1

(Model A)

Relay UE2

(Model B)

1.Broadcast(ThreshHigh, ThreshLow)

1.Broadcast(ThreshHigh, ThreshLow)

5.Announcement 5.Monitoring

2.ThreshLow < RSRP < ThreshHigh 2.ThreshLow < RSRP < ThreshHigh

3. Connect to eNB/EPC

3. Connect to eNB/EPC

4. RRCCon.Reconfig

(Relay initiation)

4. RRCCon.Reconfig(Relay initiation)

Solicitation

Response

 
Fig. 1: Relay initiation for RRC_IDLE mode
· Step 1: eNB configures the candidate Relay UE with two thresholds, RSRP ThreshHigh and ThreshLow by broadcast signalling to ensure that the candidate relay UEs have good coverage, but at the same time not too far away from the cell edge to serve out of coverage remote UEs.  

· Step 2: For both Model A and Model B, if the candidate Relay UE is authorized to act as a Relay, the UE receives the eNB configuration from the SIBs and performs RSRP measurements. Then the UE compares its RSRP with ThreshHigh and ThreshLow configured by the eNB.

· Step 3: If the RSRP fulfils ThreshLow < RSRP < ThreshHigh, then for Model A the candidate Relay UE should connect to the eNB to request to start relay operation. Similarly for Model B, if ThreshLow < RSRP < ThreshHigh, and a solicitation message is received, the candidate relay UE should connect to the eNB to request to start relay operation.
· Step 4: When the eNB receives the request from the candidate Relay UE, the eNB will check if the UL quality of this candidate Relay UE is sufficient, verify the authorization of this relay UE, and perform admission control. If suitable, the eNB will send an indication/response to the UE to initiate the relay operation.
· Step 5: When the candidate Relay UE receives the indication/response from the eNB, the candidate Relay UE should stay in connected mode and start relay operation. For Model A, the UE can announce the discovery message so that remote UEs can discover the Relay UE. For Model B, the UE will send a response message to the remote UE who sent the solicitation. 
Proposal 1: The eNB should configure two RSRP thresholds in SIB, ThreshHigh and ThreshLow.

Proposal 2: For Model A, the idle UE authorized for relay operation should connect to the network, and send a request message to the eNB, if its RSRP meets ThreshLow < RSRP < ThreshHigh.
Proposal 3: For Model B, the idle UE authorized for relay operation should connect to the network and send a request message to eNB, if its RSRP meets ThreshLow < RSRP < ThreshHigh and has a solicitation message.
2.2 Relay initiation for RRC_CONNECTED mode
When a candidate Relay UE is in RRC_CONNECTED mode and the candidate Relay UE is authorized to act as a relay, the procedure of Relay initiation is shown in Fig. 2:


[image: image2.emf]eNB

Relay UE1

(Model A)

Relay UE2

(Model B)

2.RRCCon.Reconfig

(Relay initiation)

2.RRCCon.Reconfig(Relay initiation)

3.Announcement 3.Monitoring

1. Relay operation request

& measurement report

1. Relay operation request

& measurement report


Fig. 2: Relay initiation for RRC_CONNECTED mode

· Step 1: When a UE in RRC_CONNECTED is authorized for relay operation, the UE should perform RSRP measurements, and if the RSRP criteria are met, send a request to the eNB for relay operation. 
· Step 2: When the eNB receives the relay operation request, the eNB determines whether the candidate Relay UE, the eNB will check the UL link quality of this candidate Relay UE.. The eNB may also configure the candidate Relay UE to send measurement reports (e.g. of DL RSRP). The eNB may also verify the authorization information of the UE and perform admission control. When the eNB decides that the candidate Relay UE can be a Relay, the eNB indicates to the UE to initiate the Relay operation.
· Step 3: When the candidate Relay UE receives the indication/response from the eNB, the UE starts to act as Relay. For Model A, the Relay UE should start announcing the discovery message in order that remote UEs can discover it. For Model B, the UE should start monitoring for solicitations.
Proposal 4: The connected UE authorized for relay operation should send a request message to the eNB based on network configured criteria.
Proposal 5: The eNB decides if the UE can act as relay and configures the suitable UE to initiate relay operation.
3 Conclusion

Proposal 1: The eNB should configure two RSRP thresholds in SIB, ThreshHigh and ThreshLow.

Proposal 2: For Model A, the idle UE authorized for relay operation should connect to the network, and send a request message to the eNB, if its RSRP meets ThreshLow < RSRP < ThreshHigh.

Proposal 3: For Model B, the idle UE authorized for relay operation should connect to the network and send a request message to eNB, if its RSRP meets ThreshLow < RSRP < ThreshHigh and has a solicitation message.
Proposal 4: The connected UE authorized for relay operation should send a request message to the eNB based on network configured criteria.

Proposal 5: The eNB decides if the UE can act as relay and configures the suitable UE to initiate relay operation.
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