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1
Introduction
During Prose UE-to-Network relay discussion in RAN2#91 meeting, there were several agreements regarding to the following procedures, which were captured in [1]:

1) Relay UE initiation,
2) Relay discovery for in-coverage remote UE 

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

4) Relay selection/reselection for all remote UEs

5) Connection establishment
There are still some FFSs and issues need to be resolved for the procedures. Hence, this contribution discusses the left FFSs and open issues for above procedures, and proposes solutions.
2
Open issues for Relay UE initiation
In RAN2#91 meeting, RAN2 has agreed the following on Relay UE initiation. There are still some FFSs, as highlighted in yellow below:
	· 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.




(1) Whether the resource pool for relay operation can be shared by other PS discovery services or not
There will likely be different requirements between a discovery for other PS services and a discovery for Relay. Moreover, the physical layer parameters for the two kinds of discovery may be also different according to different requirements. Therefore, it is not efficient to allocate both relay discovery and other PS services discovery to the same resource pool. Besides, a separate resource pool for relay discovery can be configured with a shorter periodicity than the pool used for other discovery purposes in order to reduce the delay for relay discovery. On the other hand, a UE only interested in relay service can only monitor the relay specific resource pool, and does not need to monitor all the PS discovery pools.
Proposal 1: the resource pool for relay operation should be configured separately from the resource pool for other PS discovery services.
(2) Whether the resource pool for relay operation can be shared by remote UEs and relay UEs 
No significant benefit has been identified so far for allocating separate resource pools to remote UEs and relay UEs. Therefore, to simplify operation, it is preferred that the resource pool for relay discovery can be shared by remote UEs and relay UEs.
Proposal 2: The resource pool for relay discovery can be shared by remote UEs and relay UEs.
(3) Whether the eNB should control the UEs on an individual basis if it is broadcasting relay discovery resources 
As specified in R12, if the eNB broadcasts the discovery resource pool in SIB19, the UE can autonomously select radio resource(s) from the indicated resource pool, and announce discovery message without further control by eNB. Furthermore, a UE in RRC_CONNECTED cannot use the discovery resource indicated in SIB19 for discovery announcement. Hence, in R13, to be consistent with R12, the eNB does not control the UE in RRC_IDLE on an individual basis if it is broadcasting relay discovery resources.
Proposal 3: the eNB does not control the UE in RRC_IDLE on an individual basis if it is broadcasting relay discovery resources.
(4) Whether a UE in connected mode can use the broadcast relay discovery resources 
As specified in R12, a UE in connected mode can only acquire resources for sidelink discovery by sending a SidelinkUEInformation message to the eNB. The eNB may configure the UE with a resource pool for UE autonomous resource selection or configure dedicated resources via dedicated RRC signaling. Therefore, it is reasonable in Rel-13 to reuse the resource allocation principle. That is, a UE in connected mode should not use the broadcast relay discovery resources, although these discovery resources are broadcasted in SIB.
Proposal 4: a UE in connected mode should not use the broadcast relay discovery resources.
(5) Whether 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 or not and if a differentiation of behavior between Model A and Model B is needed
If a relay UE candicate has very pool Uu link, the network may not want this UE to become a relay. In this case, this relay UE does not need to go to RRC_CONNECTED state and request relay discovery resources in case the relay discovery resource pool is not broadcast in SIB. Hence, the configuration of a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds can bring benefits by avoiding unqualified UEs from establishing RRC connection and requesting discovery resources. 
Secondly, although Model A and Model B imply different discovery performance, there is no obvious benefit for the eNB to adjust the resource configuration mechanism according to the mode used by a UE. Therefore, it is not necessary to introduce additional complexity for eNB to be aware of the discovery mode.
Proposal 5: it can bring benefits to broadcast minimum and/or maximum Uu link quality thresholds that UEs need to respect to before requesting TX relay discovery resources without differentiation of behavior between Model A and Model B.
3
Open issues for Relay discovery for in-coverage remote UE
In RAN2#91 meeting, RAN2 has agreed the following on Relay discovery for 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.


It is agreed to limit a remote UE to initiate relay discovery in case the Uu link quality at the UE is below an optional network configured threshold. However, the following still needs to be addressed:

(6) What is the criteria for a remote UE to release relay connection and switch to eNB connection?
Base on the previous agreement, it is reasonable that if the Uu link quality at the remote UE is above an optional network configured threshold, the remote UE should release the relay connection and switch all traffic flows to an eNB connection. 
For the remote UE in RRC_IDLE, a threshold can be broadcast by the eNB in SIB. A remote UE in RRC_IDLE will establish a connection to the eNB and release the relay connection if the Uu link quality at the remote UE is above the broadcast threshold.

For the remote UE in RRC_CONNECTED, the eNB can configure a measurement reporting event (e.g., Event A1) to the UE. If RSRP/RSRQ is above a threshold, the UE should send the measurement report to the eNB and the eNB can indicate the UE to switch to normal Uu connection.
Proposal 6: A remote UE in RRC_IDLE, will establish a connection to the eNB and release the relay UE connection if the Uu link quality at the remote UE is above a network configured threshold in SIB. 
 Proposal 7: For the remote UE in RRC_CONNECTED, the eNB can configure a measurement reporting event (e.g., Event A1) to the UE. If RSRP/RSRQ is above a threshold, the UE should send the measurement report to the eNB and the eNB can indicate the UE to switch to normal Uu connection. 
4
Open issues for Relay Selection/re-selection for in-coverage remote UE

In RAN2#91 meeting, RAN2 has agreed the following on 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.


From the agreements above, the eNB can allow the remote UE in RRC_CONNECTED to perform relay operation by configuring sidelink communication resources to the UE.
The agreement above is only for the remote UE in RRC_CONNECTED. One issue is whether the remote UE in RRC_IDLE is allowed to perform relay operation. We think that the network should be able to control if the remote UE is allowed to perform relay operation in RRC_IDLE. If the network broadcasts resource pools for relay communication, the remote UE can perform relay operation in RRC_IDLE. Otherwise, the remote UE needs to enter RRC_CONNECTED for relay operation.

Proposal 8: the network should be able to control if the remote UE is allowed to perform relay operation in RRC_IDLE. If the network broadcasts resource pools for relay communication, the remote UE can perform relay operation in RRC_IDLE. Otherwise, the remote UE needs to enter RRC_CONNECTED for relay operation.

However, there are some open issues about how the eNB provides resources for relay communication to remote UEs. The corresponding analysis and solutions will be provided below:
There are two possible options for allocation of relay communication resource pools :
Option 1) shared resources for both relay communication and group communication
Option 2) separate resources for the relay communication from group communication
	Option 1 

(shared resources for relay communication)
	Option 2 

(separate resources for relay communication)

	Idle mode
	Connected mode
	Idle mode
	Connected mode

	· In case of the eNB providing a shared resource pool for UE autonomous resource selection in SIB, UEs can use these resource pool for relay one-to-one communication purposes;

	· In case of UE autonomous resource selection mode, the eNB can configure to the UE a shared resource pool which can be used for both group communication and relay communication. 

	· In case of eNB providing a dedicated resource pool for relay communication only, remote UEs in RRC_IDLE can use these resources for relay communication;
	· In case of UE autonomous resource selection mode, the eNB can configure to the UE a separate resource pool used for relay communication only.

	· In case the eNB indicates in SIB that it supports relay operation without providing a resource pool, UEs then need to enter RRC_CONNECTED in order to request resources for relay communication.

	· In case of Scheduled resource allocation mode, eNB can configure to the UE a SL-RNTI which is used to schedule resources for both group communication and relay communication

	· In case the eNB indicates in SIB that it supports relay operation without providing resource pools for relay operation,  then the remote UE need to enter RRC_CONNECTED in order to request resources for relay communication.

	In case of Scheduled resource allocation mode, eNB can configure to the UE a new SL-RNTI which is used to schedule resources for relay communication only.


For option-1, if the UE is interested in group communication and relay communication simultaneously, the eNB is not able to control the UE to perform group communication only, but not to perform relay communication. Therefore, it is better for the eNB to configure to the remote UE separate resources for relay communication.
Proposal 9: Same as relay discovery, the eNB configures to the remote UE separate resources for relay communication different from the resources used for group communication.
Proposal 10: In case that the eNB indicates in SIB that it supports relay operation without providing resources for relay communication, Remote UEs in idle mode then need to enter RRC_CONNECTED in order to request resources for relay communication.
5
Connection establishment

In RAN2#91 meeting, RAN2 has agreed the following on layer-2 link connection establishment for relay. 
	· 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.  


However, there are two open issues about how the eNB provides resources for relay communication to relay UEs:
I. How to specify a communication resource pool for relay UEs

II. Discuss for the trigger for an idle relay UE to enter into connected mode

(7) How to specify communication resource pool for relay UEs
As for this issue, two points need be taken into account:

· It is agreed that a relay UE performing relay communication has to be in RRC connected mode.
· In Rel-12, the UE in connected mode cannot use the direct communication resource indicated in SIB18.
Therefore, it is reasonable that:

Proposal 11: it is unnecessary to broadcast a separate communication resource poos for relay UEs in the SIB.
6
Conclusion and Proposal
This contribution discusses the left open issues for Prose UE-to-Network relay, based on the analysis; it is propose to adopt the proposals below.
Proposal 1: the resource pool for relay operation should be configured separately from the resource pool for other PS discovery services.
Proposal 2: The resource pool for relay discovery can be shared by remote UEs and relay UEs.
Proposal 3: the eNB does not control the UE in RRC_IDLE on an individual basis if it is broadcasting relay discovery resources.
Proposal 4: a UE in connected mode should not use the broadcast relay discovery resources.

Proposal 5: it can bring benefits to broadcast minimum and/or maximum Uu link quality thresholds that UEs need to respect to before requesting TX relay discovery resources without differentiation of behavior between Model A and Model B.

Proposal 6: A remote UE in RRC_IDLE, will establish a connection to the eNB and release the relay UE connection if the Uu link quality at the remote UE is above a network configured threshold in SIB. 
 Proposal 7: For the remote UE in RRC_CONNECTED, the eNB can configure a measurement reporting event (e.g., Event A1) to the UE. If RSRP/RSRQ is above a threshold, the UE should send the measurement report to the eNB and the eNB can indicate the UE to switch to normal Uu connection. 
Proposal 8: the network should be able to control if the remote UE is allowed to perform relay operation in RRC_IDLE. If the network broadcasts resource pools for relay communication, the remote UE can perform relay operation in RRC_IDLE. Otherwise, the remote UE needs to enter RRC_CONNECTED for relay operation.

Proposal 9: Same as relay discovery, the eNB configures to the remote UE separate resources for relay communication different from the resources used for group communication.
Proposal 10: In case that the eNB indicates in SIB that it supports relay operation without providing resources for relay communication, Remote UEs in idle mode then need to enter RRC_CONNECTED in order to request resources for relay communication.
Proposal 11: it is unnecessary to broadcast a separate communication resource poos for relay UEs in the SIB.
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