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1
Introduction
In this document we discuss all the open issues for ProSe UE-to-Network relay and propose the solution.
2
Discussion
In RAN2 #91 following agreements are made [3]:

	-
If the eNB broadcast any information associated to ProSe UE-to-Network Relay operation then ProSe UE-to-Network Relay operation is supported in the cell.

-
The eNB may indicate that the ProSe UE-to-Network Relay operation is supported and provides transmission and reception resource pool(s) for ProSe UE-to-Network Relay discovery in broadcast signalling.
-
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.
-
If the eNB broadcast that the ProSe UE-to-Network Relay operation is supported, but does not broadcast transmission resource pool for ProSe-UE-to_Network Relay discovery, then UE can initiate request for ProSe-UE-to-Network Relay discovery resources by dedicated signalling. The eNB may configure the UE to become a ProSe-UE-to-Network Relay by dedicated signalling.


2.1 Issue 1:

Stage 2 running CR has following Editor’s Note[4]:
	FFS if the eNB can optionally broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect before requesting transmitting relay discovery resources and if a differentiation of behavior between Model A and Model B is needed.


As there is no advantage in configuring different thresholds for different UEs, therefore setting a minimum/maximum Uu link quality threshold in broadcast manner is sufficient.

Proposal 1: eNB may broadcast a minimum and/or maximum Uu link quality threshold that UE needs to respect before requesting ProSe UE-to-Network discovery transmission resources. The eNB may configure none, one of the threshold or both thresholds.
So far there is no distinction between model A and Model B at AS layer. It is argued by some companies that this distinction is required so that eNB can configure sufficient resources. In our view, the gain from this approach is not clear, as anyway discovery resources are very limited. However there would be significant standardisation effort required to make sure that eNBs are aware of which model is used by each of the UEs. 
Observation 1: There is no clear gain in having model A and model B distinction at AS level, but there would be significant standardisation efforts required to ensure the eNBs'  awareness of the model used by each of the UEs.
Proposal 2: There is no distinction between model A and Model B at AS level.

2.2 Issue 2:

	Editor’s Note: FFS if the pool is only for relay operation or for other PS discovery services as well. FFS if pool can be used by only ProSe UE-to-Network Relay, or by both ProSe UE-to-Network Relay and Remote UE.


UEs are expected to perform PC5 signal strength measurement in case of ProSe UE-to-Network Relay operation, so that relay selection/reselection can be performed based on PC5 signal strength (and upper layer criterion). Because the UE does not process the contents of the received discovery message at AS level, it is therefore important that the discovery resource pool for relay operation is different from that of PS discovery for all other purposes, otherwise UEs will be forced to measure PC5 signal strength for other PS discovery messages which leads to unnecessary processing overhead. However smart UE implementation can reduce the amount of processing by measuring only those messages which are relay related. Inter layer interaction is not specified and left to UE implementation. 
Proposal 3: Other PS discovery services can also use the discovery pool for UE-to-Network Relay.
Discovery transmission and reception happens in one pool so that UEs can discover each other. We expect relay discovery process to happen at a faster periodicity than othe discovery transmissions. It is therefore important that Relay UE and Remote UE utilise same transmission and reception pools for ProSe UE-to-Network Relay operation.

Proposal 4: There is no differentiation for discovery resource pool used by ProSe UE-to-Network Relay and Remote UE.
2.3 Issue 3:

	Editor’s Note: 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.


In Rel-12, the reception pool provided in broadcast signalling can be used in RRC_CONNECTED as well; whereas UEs in RRC-CONNECTED are required to send SidelinkUEInformation message to request transmission resources even if resources are provided by broadcast signalling. Same approach should be followed for Rel-13 ProSe UE-to-Network discovery and communication. It is therefore possible for eNB to control the UEs on an individual basis even if it is broadcasting resources.
Proposal 5: Similar to Rel-12, UEs (both Relay and Remote) cannot use transmission resources provided by broadcast signalling when they are in RRC_CONNECTED. Reception resources provided in broadcast signalling will be used in RRC-CONNECTED as well.

2.4 Issue 4:
	Editor’s Note: 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 is FFS.


It is already agreed that in-coverage Remote UE can participate in ProSe UE-to-Network Relay operation so that it can utilise services from Relay to exchange its data with network before the Uu interface is interrupted. Similarly Remote UE out of coverage can stay connected to ProSe UE-to-Network Relay until it comes in-coverage and utilise the services from eNB. This FFS can be removed as possible minimisation of service interruption is already considered.
Observation 2: Potential minimisation of service interruption for the case where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage is already covered, due to the support of in-coverage Remote UE scenario.

When UE moves from in-coverage to out of coverage and vice versa it follows Rel-12 behaviour for using resources (i.e. Mode 1 resource, Exception pool, pre-configured resource pool) for ProSe UE-to-Network Relay operation. As discussed above that relay discovery resource pool can be separate compared to other PS discovery pool. However communication resource pool for ProSe UE-to-Network relay can be the same as other PS ProSe communication.
Proposal 6: When a UE moves from in-coverage to out of coverage and vice versa it follows Rel-12 behaviour for using Sidelink Communication resources (i.e. Mode 1 resource, Exception pool, pre-configured resource pool) for ProSe UE-to-Network Relay Operation.

Proposal 7: Communication resource pool for ProSe UE-to-Network relay is the same as the pool for other PS ProSe communication.
2.5 Issue 5:

In RAN2 #91 following agreements were made for Remote UE operation when it is in-coverage:

	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. 


When Remote UE is in-coverage, there are following scenarios where it is important for eNB to control transmission from Remote UE:
Scenario 1: Remote UEs can transmit Relay discovery solicitation message while in RRC_CONNECTED or in RRC_IDLE (if network has configured)

For scenario 1 it is already agreed that a remote UE may only transmit discovery solicitation messages if the Uu link quality at the UE is below an optional network configured threshold.
Proposal 8: The Uu link quality Threshold is provided in SIB19, and can be used in both RRC_IDLE and RRC_CONNECTED by Remote UE to transmit discovery solicitation message if the Uu link quality at the UE is below this threshold.

Proposal 9: If SIB19 provides Relay Discovery transmission resource, then an RRC_IDLE Remote UE receiving eMBMS can use it to transmit discovery solicitation message once the configured threshold (as in Proposal 9) is reached.

Proposal 10: If SIB19 does not provide Relay discovery transmission resources, then once the configured threshold (as in Proposal 9) is reached, an RRC_IDLE Remote UE enters into RRC_CONNECTED and sends SidelinkUEInformation message indicating that it intends to perform Relay discovery.

Proposal 11: If a Remote UE is already in RRC_CONNECTED then once the configured threshold (as in Proposal 9) is satisfied, it sends SidelinkUEInformation message to indicate that it intends to perform Relay discovery. 

Scenario 2: Remote UE is in RRC_CONNECTED and it wants to connect to Relay UE. 

In this case it is already agreed that UE sends SidelinkUEInformation message to eNB to indicate that it intends to perform Relay operation.
Scenario 3: Remote UE is in RRC_IDLE and it wants to connect to Relay UE (e.g. for eMBMS service).
It can be discussed if there is any control required for Scenario 2 and 3.
3
Conclusion 

In this contribution we discussed open issues of ProSe UE-to-Network Relay. We propose:

Proposal 1: eNB may broadcast a minimum and/or maximum Uu link quality threshold that UE needs to respect before requesting ProSe UE-to-Network discovery transmission resources. The eNB may configure none, one of the threshold or both thresholds.
Proposal 2: There is no distinction between model A and Model B at AS level.

Proposal 3: Other PS discovery services can also use the discovery pool for UE-to-Network Relay.
Proposal 4: There is no differentiation for discovery resource pool used by ProSe UE-to-Network Relay and Remote UE.
Proposal 5: Similar to Rel-12, UEs (both Relay and Remote) cannot use transmission resources provided by broadcast signalling when they are in RRC_CONNECTED. Reception resources provided in broadcast signalling will be used in RRC-CONNECTED as well.
Proposal 6: When a UE moves from in-coverage to out of coverage and vice versa it follows Rel-12 behaviour for using Sidelink Communication resources (i.e. Mode 1 resource, Exception pool, pre-configured resource pool) for ProSe UE-to-Network Relay Operation.

Proposal 7: Communication resource pool for ProSe UE-to-Network relay is the same as the pool for other PS ProSe communication.
Proposal 8: The Uu link quality Threshold is provided in SIB19, and can be used in both RRC_IDLE and RRC_CONNECTED by Remote UE to transmit discovery solicitation message if the Uu link quality at the UE is below this threshold.

Proposal 9: If SIB19 provides Relay Discovery transmission resource, then an RRC_IDLE Remote UE receiving eMBMS can use it to transmit discovery solicitation message once the configured threshold (as in Proposal 9) is reached.

Proposal 10: If SIB19 does not provide Relay discovery transmission resources, then once the configured threshold (as in Proposal 9) is reached, an RRC_IDLE Remote UE enters into RRC_CONNECTED and sends SidelinkUEInformation message indicating that it intends to perform Relay discovery.

Proposal 11: If a Remote UE is already in RRC_CONNECTED then once the configured threshold (as in Proposal 9) is satisfied, it sends SidelinkUEInformation message to indicate that it intends to perform Relay discovery. 
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