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Discussion and Decision
1 Introduction
In RAN2#91bis, the relay initialization and discovery procedures have been discussed and the following agreements are reached by RAN2 [1].  Meanwhile, there are some open issues left FFS.

	Agreements:

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. 


In this paper, we address the FFS issues and bring up our proposals.
2 Discussions and Proposals
Issues about usage of specific resource pool for relay discovery
In the agreement of RAN2#91, there are two FFS issues regarding to the usage of specific resource pool for relay discovery, i.e., if the pool is for only relay operation or other PS discovery services can use the pool and whether this pool is used by both remote UE and relay UEs or only relay UEs.

In our view, as this resource pool is introduced specifically for relay discovery in PC5 interface, it is better to be isolated for relay operation and not for other PS discovery services, i.e., the resource pool is only used for relay operation.  We have two reasons for such preference.

· Firstly, this can simplify the protocol design for both relaying UE and also the remote UE.  For example, when the remote UE need to find a relaying UE for communication purpose, it can monitor the specific relay discovery resource pool.  To achieve this purpose, the remote UE only needs to know the information about the specific resource pool which can either be broadcasted by the eNB or configured via dedicated signaling.
· Secondly, if this resource pool is used for other PS discovery services, i.e., non-relay services, there might be collisions which may cause the failure of relay discovery.
Thus, we think it is better for RAN2 to agree that the pool is only used for relay operation.

Proposal 1: RAN2 to agree that the resource pool is only for relay operation and not used by other PS discovery services.

Regarding to if this pool can be used by remote UE and relay UE or only relay UE, we think that this pool should only be used for relaying UE.  One UE can use this pool to broadcast discovery message only when the UE is configured by the eNB to act as a relay.  One may argue that this may be only applied to discovery Model A.  However, we think this rule can be applied to model B as well.  In Model B, when the relaying UE responds the relay solicitation message, it can use this specific resource pool.  The resource pool by which the remote UE sends out the solicitation can be other resource pools which are different from the specific resource pool configured for relaying UE, e.g., there can be preconfigured resource pool for the remote UE to send the relay solicitation message.  In brief, we think that it is feasible and simple solution to specify that this resource pool is only used by relaying UE and this can be common for both Model A and Model B.  An example signaling procedure is shown in Figure 1.




Figure 1.  Example procedure for specific relay discovery resource configuration

Proposal 2: RAN2 to agree that the relay discovery resource pool is only for relaying UE, not for the remote UE for ProSe discovery transmission.
Issues about discovery resources configuration
In the agreements of RAN2#91,there are also two FFS issues about discovery resource control, one is if the eNB can control the UEs on an individual basis if it is broadcasting relay discovery resources.  The other is if a UE in connected mode can use the broadcast relay discovery resources.
Regarding to the first issue, we think that the baseline solution should be broadcasting as this is an efficient way to configure many UEs.  Meanwhile, for UE in connected mode, we think that for the sake of flexibility, the eNB can also configure the tx resource pools on an individual basis.  However, for those UEs (which can support relay and transmit discovery signal but not yet serve any remote UEs) in idle mode, we don’t see any strong reason to go into RRC_Connected mode to get the tx resource pool configuration.
Proposal 3: RAN2 to agree that discovery tx resource pool(s) can be broadcasted or configure to relaying UEs in RRC_Connected mode in an individual basis.

Regarding to the second issue, we think that a UE in connected mode can use the broadcasted relay discovery resources.  Meanwhile, if the eNB configures it in individual basis, the UE can use the resource pools configured individually by the eNB.  To coordinate the two type of configurations, the dedicated configuration can override the broadcasted resource pool configuration.  In this way, we think both the efficiency of broadcasting and the flexibility of dedicated configuration can be achieved.

Proposal 4: RAN2 to agree that a UE in connected mode can use the broadcasted relay discovery resources and the configured resource pools individually can override the broadcasted resource pool configuration.

Issues about thresholds for relay initialization
In the agreements of RAN2#91, there are another two FFS issues regarding to relay initialization.  One is 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 the other is if a differentiation of behavior between Model A and Model B.

Regarding to the first issue, we think eNB can broadcast the thresholds of Uu link quality and this is independent with RAN1’s conclusion on Uu link quality in relay selection which is related to remote UE only.  We think such thresholds can help the relay UEs to work in a more proper manner, e.g., those UEs suitable for relay operation can be triggered to act as relays.

Regarding to if a differentiation of Model A and Model B, we think there should be no differentiation in discovery models on the way to broadcast the thresholds.  There might be difference in how the resource pools are used for transmission by the remote UE and relaying UE as mentioned in section 2.1, but we think this is independent to the thresholds for relay initialization.

Proposal 5: RAN2 to agree that eNB can broadcast the thresholds of Uu link quality, i.e., minimum and/or a maximum Uu link quality (RSRP/RSRQ) threshold that UEs need to respect to before requesting tx relay discovery resources.  No differentiation is needed for Model A and Model B.
3 Conclusion
In this contribution, we discuss the remaining issues of ProSe UE-to-NW relay discovery and we have the following proposals:
Proposal 1: RAN2 to agree that the resource pool is only for relay operation and not used by other PS discovery services.

Proposal 2: RAN2 to agree that the resource pool is only for relaying UE, not for the remote UE for ProSe discovery transmission.

Proposal 3: RAN2 to agree that discovery tx resource pool(s) can be broadcasted or configure to relaying UE in RRC_Connected mode in an individual basis.

Proposal 4: RAN2 to agree that a UE in connected mode can use the broadcasted relay discovery resources and the configured resource pools individually can override the broadcasted resource pool configuration.

Proposal 5: RAN2 to agree that eNB can broadcast the thresholds of Uu link quality, i.e., minimum and/or a maximum Uu link quality (RSRP/RSRQ) threshold that UEs need to respect to before requesting tx relay discovery resources.  No differentiation is needed for Model A and Model B.
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