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1
Introduction
In RAN2#91bis meeting, RAN2 has reached further agreements on ProSe UE-to-Network relay procedure. In this contribution, some remaining issues need further discussion and clarification.
2
Discussion
2.1
Relay one-to-one communication

In RAN2#91bis meeting, RAN2 has reached agreement on remote UE behavior on how to transmit discovery solicitation message if the Uu link quality at the UE is below this threshold:

	· If SIB19 provides Relay Discovery transmission resource, then an RRC_IDLE Remote UE receiving group communication can use it to transmit discovery solicitation message once the configured threshold is reached.

· If SIB19 does not provide Relay discovery transmission resources, then once the configured threshold is reached, an RRC_IDLE Remote UE enters into RRC_CONNECTED and sends SidelinkUEInformation message to request transmit resources.

· If a Remote UE is already in RRC_CONNECTED then once the configured threshold is satisfied, it sends SidelinkUEInformation message to request transmit resources.


From the first bullet above, we can see that if an RRC_IDLE Remote UE is receiving group communication (e.g. eMBMS) it can use relay discovery TX resources provided in SIB 19 to transmit discovery solicitation messages. There is no explicit agreement indicating whether an RRC_IDLE remote UE not receiving group communication can use relay discovery TX resources provided in SIB 19 to transmit solicitation messages provided by upper layers. 
Obervation 1: If SIB19 provides relay discovery transmission resources, it is still unclear if an RRC_IDLE remote UE not receiving group communication can use the resources to transmit a discovery solicitation message once the configured threshold is reached. 
Upper layers trigger the transmission of relay solicitation messages. In order to minimize latency, it is desirable that an RRC_IDLE remote UE should be able to use the discovery resources provided in the SIB19 to transmit relay discovery solicitation messages once the configured threshold is reached, regardless if the UE is receiving group communication. 
Proposal 1: An RRC_IDLE remote UE can use discovery resources provided in SIB19 to transmit relay discovery solicitation messages once the configured threshold is reached, regardless if the UE is receiving group communication.
In RAN2#91 meeting, the following agreements on relay selection have been captured.
	· 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.


It has been agreed that after selecting a relay a connected remote UE should inform the eNB using SidelinkUEInformation. However, it is not clear whether the idle remote UE should inform the eNB after selecting a relay UE. This question applies to both discovery Model A and Model B.
Observation 2: It is unclear whether the idle remote UE should inform the eNB after selecting a relay UE.

In order that the network can individually control the remote UE, the remote UE needs to enter RRC_CONNECTED when performing relay communication. The network can allow the remote UE to perform relay communication by providing relay communication resources, or disallow the relay operation by not providing the resources. 
Proposal 2: After selecting a relay, the RRC_IDLE Remote UE needs to enter RRC_CONNECTED to inform the eNB of the purpose for performing one-to-one relay communication.

We have already agreed that relay UEs should stay in RRC_CONNECTED for relay communication. If proposal 2 is agreeable, that means remote UEs should also stay in RRC_CONNECTED for relay communication. Therefore, relay communication resources do not need to be provided in SIB18 for relay UEs as well as remote UEs.
Proposal 3: If Proposal 2 is agreeable, relay communication resources do not need to be provided in SIB18 for relay UEs as well as remote UEs.

2.2
Relay group communication

The above agreements in the following need more clarification for relay group communication, e.g. eMBMS traffic relay, Cell ID announcement etc.

	· 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.


In TS 23.303, the following TMGI monitoring request procedure has been captured for relaying eMBMS traffic:
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Figure 5.4.4.4-1: TMGI monitoring request procedure

	NOTE 1:
The UE sends to the ProSe UE-to-Network Relay a TMGI Monitoring Request message even if it has already known the ProSe Layer-2 Group ID for the corresponding TMGI.

NOTE 3:
The UE belonging to an announced TMGI may receive the relayed eMBMS traffic via ProSe Layer-2 Group ID even if the UE does not yet complete the TMGI monitoring request/response procedure.


According to NOTE 1, it is obvious that the remote UE has to send a TMGI Monitoring Request message to the Relay UE as long as the remote UE requires receiving eMBMS traffic through a Relay UE. The TMGI Monitoring Request message is transmitted via ProSe 1-to-1 link. Therefore, the remote UE needs to request resources for ProSe 1-to-1 communication. As discussed before, it is proposed that the remote UE should send sidelinkUEInformation to the eNB for sidelink resource allocation.
Observation 3: The remote UE receiving group communication (eMBMS/SC-PTM) needs to send “TMGI Monitoring Request” message to the Relay UE, based on 1-to-1 communication.
Proposal 4: After selecting a relay for receiving group communication (eMBMS/SC-PTM), if a remote UE intends to send “TMGI Monitoring Request” message to the Relay UE, the remote UE should enter RRC_CONNECTED and send sidelinkUEInformation to the eNB to request resource for relay one-to-one communication.
As agreed before, the relay UE relaying eMBMS should be in RRC_CONNECTED. The relay UE should send the eMBMS traffic to remote UEs via ProSe 1-to-1 communication. Therefore, the relay UE can send SidelinkUEInformation to the eNB to request resources for one-to-many communication. The eNB can configure the group communication resources to the relay UE upon reception of the SidelinkUEInformation. 
Proposal 5: For relaying group communication (eMBMS/SC-PTM) traffic, the relay UE sends sidelinkUEInformation to the eNB to request resources for ProSe 1-to-many communication. Upon reception of the request, the eNB allocate group communication resources (i.e., resource pools or SL-RNTI) to the relay UE.
2.3
The criteria for mode switch between Relay communication and eNB communication of a 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 that the remote UE can only initiate relay discovery in case the Uu link quality at the remote UE is below an optional network configured threshold. However, the following issue still needs to be addressed:

What is the criterion for a remote UE to release relay connection and switch to eNB connection?
Based 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 case of the remote UE receiving group communication (eMBMS/SC-PTM) in RRC_IDLE, a threshold can be broadcast by the eNB in SIB. A remote UE in RRC_IDLE will start receiving group communication from the eNB 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., reusing current 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 make final decision on whether to de-configure the ProSe 1-to-1 resources for the remote UE and force the remote UE to perform Uu operation.
Proposal 6: A remote UE receiving group communication (eMBMS/SC-PTM) in RRC_IDLE should autonomously release the connection to the relay UE and start receiving eMBMS from the eNB, 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., reusing current Event A1) to the UE. If the remote UE’s RSRP/RSRQ of serving cell is above a threshold, the eNB can make the final decision on whether to de-configure the ProSe 1-to-1 resources for the remote UE. 
3
Conclusion and Proposal
This contribution discusses the left issues for Prose UE-to-Network relay, based on the analysis; it is propose to take the following observations into consideration and adopt the proposals below.
Obervation 1: If SIB19 provides relay discovery transmission resources, it is still unclear if an RRC_IDLE remote UE not receiving group communication can use the resources to transmit a discovery solicitation message once the configured threshold is reached. 
Observation 2: It is unclear whether the idle remote UE should inform the eNB after selecting a relay UE.

Observation 3: The remote UE receiving group communication (eMBMS/SC-PTM) needs to send “TMGI Monitoring Request” message to the Relay UE, based on 1-to-1 communication.
Proposal 1: An RRC_IDLE remote UE can use discovery resources provided in SIB19 to transmit relay discovery solicitation messages once the configured threshold is reached, regardless if the UE is receiving group communication.

Proposal 2: After selecting a relay, the RRC_IDLE Remote UE needs to enter RRC_CONNECTED to inform the eNB of the purpose for performing one-to-one relay communication.

Proposal 3: If Proposal 2 is agreeable, relay communication resources do not need to be provided in SIB18 for relay UEs as well as remote UEs.

Proposal 4: After selecting a relay for receiveing group communication (eMBMS/SC-PTM), if a remote UE intends to send “TMGI Monitoring Request” message to the Relay UE, the remote UE should enter RRC_CONNECTED and send sidelinkUEInformation to the eNB to request resource for relay one-to-one communication.

Proposal 5: For relaying group communication (eMBMS/SC-PTM) traffic, the relay UE sends sidelinkUEInformation to the eNB to request resources for ProSe 1-to-many communication. Upon reception of the request, the eNB allocate group communication resources (i.e., resource pools or SL-RNTI) to the UE.
Proposal 6: A remote UE receiving group communication (eMBMS/SC-PTM) in RRC_IDLE should autonomously release the connection to the relay UE and start receiving eMBMS from the eNB, 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., reusing current Event A1) to the UE. If the remote UE’s RSRP/RSRQ of serving cell is above a threshold, the eNB can make the final decision on whether to de-configure the ProSe 1-to-1 resources for the remote UE. 
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