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1. Introduction

    
In RAN1 #80b meeting about D2D relay discussion, WF about D2D relay [1] regarding to the signaling between relay UE and remote UE are quoted as below:
Proposal:

· For Relay UE selection, AS (access stratum) info is included in the relay discovery message over PC5 
· AS info is carried in either L1 or L2 header of the relay discovery message 

· FFS : details of AS information

· It is preferable to have the discovery message size including AS and NAS information is equal to 232 bits

· Send an LS to RAN2, cc to CT1, SA2, SA3 of this preference with the following: 
· RAN1 estimates access stratum information to be :

· Message from remote UE to relay UE (if supported): no AS payload needed.

· Message from relay UE to remote UE: indicatively 72 bits, preliminarily including:

· L2 ID of relay UE (24 bits)

· PLMN ID of relay UE (24 bits)

· 24 bits of radio-related information (e.g., RSRP, RSRQ, etc.) 

· Action: RAN2 to inform RAN1 if the above assumption of 232 bits is acceptable

Moreover, from the spec of SA 2 [2], some contents are raised as follows:

	The following parameters are used for UE-to-Network Relay Discovery:

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.
-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

-
Discoveree info (Model B): provides information about the discoveree.

-
PLMN ID: 
Editor's Note: It is FFS which PLMN ID is to be advertised and for which purpose.
-
Connectivity Info: For Model A, parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information). For Model B, information about connectivity that the discoverer UE is interested in.
-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).

-
Group Info: contains information about the group(s) that the UE-to-Network Relay is currently relaying (Model A) or the group(s) for which the Remote UE is seeking a UE-to-Network Relay (Model B).
-
ProSe UE ID: link layer identifier of the discoverer that is used for direct communication (Model B).
-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.


In this contribution, we follow the proposals and discuss some necessary signaling transmission between D2D relay UE and remote UE in RAN1.
2. Discussion 
In RAN1 #80b meeting, some discussions about relay UE selection by eNB or remote UE are proposed [2]. In the case of remote UE is in coverage, the eNB may select the relay UE based on the link measurement results between relay UE and remote UE. Link measurement results may include RSRP, RSRQ and reported by remote UE. In the case of remote UE is out of coverage, the remote UE select the relay based on some measurement result or information of two paths including “relay UE and eNB” and “relay UE and remote UE”. Thus, in order to realize the relay selection in remote UE, we focus on useful information that relay needs to transmit in discovery message. 
Due to the discussion [3-4] in the meeting, some AS information candidates in discovery message from relay UE to remote UE are discussed as below:
Radio-related information such as cellular RSRP, RSRQ:

 In order to fulfill the Note about radio link information in SA 2, cellular RSRP and RSRQ measurement should be considered. Cellular RSRP and RSRQ measurement are based on the link quality measurement between eNB and relay UE. Thus, relay UE should consider transmitting this measurement result to remote UE as a criterion for relay selection.
Relay load information:

Relay UE may transmit this information to inform the remote UE whether the load of relay UE is heavy or not. This information can be an average number of resource elements being used by the relay for cellular and/or for D2D communication. This information can also be considered as selection criterion.

Relay reliability information:

This information indicates whether the relay is reliable enough to provide the service. Similar to the description in SA 2 spec about status/maintenance flags, the relay reliability information may include some factors like remaining battery of relay, mobility of relay, etc. Moreover, the PHR of relay UE can be classified in the reliability information. Remote UE can use PHR to predict whether the relay UE has enough abilities to transmit additional resources to eNB. Thus, reliability information such as PHR of relay should be considered as selection criterion.
Besides, remote UE should also receive the reference signal form each relay UE and acquire link measurement information between remote UE and each relay UE. Thus, the measurement result (RSRP, RSRQ, etc) between remote UE and relay UE can also be taken into consideration.

Observation 1: cellular radio-related information, load information, reliability information and measurement information between remote UE and relay UE are useful for the relay selection in remote UE.

Moreover, some information not related to the relay selection should also be considered to transmit by discovery message as below:
L2 ID of relay UE:
 
Similar to the description of ProSe relay UE ID in SA 2 spec, remote UE use the destination information provided by relay UE to assure the destination of following D2D communication. The L2 ID may include some information like group ID of relay UE. This ID is needed for a remote UE since the purpose of relay is to forward the D2D communication data from remote UE. Thus, remote UE needs to realize the specific destination for D2D communication. 
Observation 2: since the purpose of relay is to forward the D2D data from remote UE, the specific destination of remote UE is needed. 
Relay UE transmission power:

Remote UE acquire the relay UE transmission power as a reference power value to estimate the pathloss between relay UE and remote UE. Moreover, this term can also be utilized as a power control factor for the following D2D communication. However, considering the legacy behavior of cell selection, RSRP and RSRQ measurements are used by UE to realize the cell selection in the Uu link. The eNB transmission power is actually as a reference power value for the communication power control. Thus, due to some similar characteristic between relay UE and eNB, the relay selection can be based on the measurement result e.g. received power, received link quality in PC5 link. 
In order to discuss whether the relay UE transmission power should be carried by discovery message form relay UE. We raise the advantages of each possibility as below:
	
	Advantages

	Relay UE transmission power is included in the discovery message
	1. Relay UE can adopt this information to estimate the pathloss as a relay UE selection criterion.

2. This information can be as the reference power value for the following D2D communication.

	Relay UE transmission power is not included in the discovery message
	1. Just following the legacy behavior of cell selection due to the similar characteristic of cell and relay.
2. The burden of discovery message can be eased.


Proposal: whether the relay UE transmission power is needed in discovery message should be discussed in RAN1.

Nevertheless, whether this information is carried by discovery message or not, power control factors are still needed in the following release especially the unicast D2D communication scenario. Power control factors like UE transmission power and close loop power control factors should be for further studied.

3. Conclusion

In this contribution, we discuss the signalling between relay UE and remote UE, proposals are as follows:
Observation 1: cellular radio-related information, load information, reliability information and measurement information between remote UE and relay UE are useful for the relay selection in remote UE.

Observation 2: since the purpose of relay is to forward the D2D data from remote UE, the specific destination of remote UE is needed. 

Proposal: whether the relay UE transmission power is needed in discovery message should be discussed in RAN1.
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