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1 Introduction

RAN2 has discussed how to perform relay selection, but the contents of the related Relay discovery messages has not yet been decided. SA2 has decided that PC5-D is to be used, which means that there needs to be a radio layer information part of the PC5 Discovery message which would contain parameters necessary for the AS to perform the relay selection. In this contribution we discuss which radio specific parameters should be part of the radio layer information and how to coordinate with CT1.

2 Discussion
SA2 has indicated in TR 23.713 [1] the following content for relay discovery announcement (in Model A), solicitation message (Model B), and response message (Model B) respectively:
	Relay Discovery Announcement (Model A)

	Parameters
	Size (bits)
	Notes

	Message Type
	2
	Indicating type of message and discovery model

Specified in TS 24.334 [2])

	Discovery Type
	2
	Indicates whether this is UE-to-Network Relay Discovery, Group Member Discovery or UE-to-UE Relay Discovery.

Specified in TS 24.334 [2])

	ProSe Relay UE ID
	24
	Link layer identifier associated to the relay

	Announcer Info
	64
	Provides information about the announcing user

	Relay Service Code
	X
	Security and connectivity information to be defined by SA3

	Radio Layer Information
	Y
	To be defined by RAN

	Total
	92+X+Y
	


Table 1: Relay discovery announcement (Model A)
	Relay Discovery Solicitation (Model B)

	Parameters
	Size (bits)
	Notes

	Message Type
	2
	Indicating type of message and discovery model

Specified in TS 24.334 [2])

	Discovery Type
	2
	Indicates whether this is UE-to-Network Relay Discovery, Group Member Discovery or UE-to-UE Relay Discovery.

Specified in TS 24.334 [2])

	ProSe UE ID
	24
	Link layer identifier of the discoverer

	Discoverer Info
	64
	Provides information about the discoverer user

	Relay Service Code
	X
	Security and connectivity information to be defined by SA3

	Total
	92+X
	


Table 2: Relay discovery solicitation (Model B)
	Relay Discovery Response (Model B)

	Parameters
	Size (bits)
	Notes

	Message Type
	2
	Indicating type of message and discovery model

Specified in TS 24.334 [2])

	Discovery Type
	2
	Indicates whether this is UE-to-Network Relay Discovery, Group Member Discovery or UE-to-UE Relay Discovery.

Specified in TS 24.334 [2])

	ProSe Relay UE ID
	24
	Link layer identifier associated with the relay

	Discoveree Info
	64
	Provides information about the discoveree

	Relay Service Code
	X
	Security and connectivity information to be defined by SA3

	Radio Layer Information
	Y
	To be defined by RAN

	Total
	92+X+Y
	


Table 3: Relay discovery response (Model B)
Above tables suggest that radio layer (AS level) and upper layer (NAS level) information can be transported in the PC5-D transport block fitting the 232-bit message size. Although SA3 has not decided yet the exact size of the “Relay Service Code”, RAN should provide input on the size of the “Radio Layer Information” field and how such information is carried into the message to CT1. 
The radio layer information to include in the Discovery messages shall ensure proper operation for UE-to NW relay selection. As shown by Qualcomm Inc. in [4], simulation results reveal that a relay selection rule that does not consider the quality of cellular link can be very inefficient at utilizing Uu resources. Furthermore, results in [4] also show that relay selection solely based on Uu link quality is very efficient in terms of Uu resource utilization, while giving reasonable end-end performance. 

Observation 1 A relay selection rule that does not consider the quality of cellular link can be very inefficient in terms of Uu resource utilization.

Therefore the radio layer information should contain some information related to cellular quality on the Uu. The following parameters should be included: 
-
ProSe Relay UE ID: The relay layer-2 ID field that carries the identity of the relay. To be reported in the Relay Discovery Announcement (Model A) and in the Relay Discovery Response (Model B). 
-
24bits as the SRC field in SL-SCH.
-
This field could also be included in the Discovery message, but not as part of the radio layer information (up to CT1 to decide). In that case, it need not be part of the radio layer information.

-
ProSe UE ID: Link layer identifier of the discoverer. To be reported in the Relay Discovery Solicitation (Model B). 
-
24bits as the SRC field in SL-SCH.

-
This field could also be included in the Discovery message, but not as part of the radio layer information (up to CT1 to decide). In that case, it need not be part of the radio layer information.
-
Cellular RSRP: Reported to the Remote UE via Relay UE. To be reported in the Relay Discovery Announcement (Model A) and in the Relay Discovery Response (Model B).

-
7 bits (integer range 0-97 as specified in TS 36.331)

-
Cellular RSRQ: Reported to remote UE via relay. To be reported in the Relay Discovery Announcement (Model A) and in the Relay Discovery Response (Model B).

-
7 bits (as specified in TS 36.331)
Proposal 1 The radio layer information part of the Relay Discovery messages contains ProSe Relay UE ID, ProSe UE ID, cellular RSRP, and cellular RSRQ.
Proposal 2 The radio layer information in the Relay Discovery messages are used in a standardized UE-to-Network relay selection rule. 
We refer to our companion contribution in [3] for more details on how such radio layer information can be conveniently used for proper UE-to-Network relay selection
We note depending on the type of message (e.g. Relay Discovery Solicitation or Relay Discovery Response) and discovery scenarios (e.g. UE-to-Network Relay or group member discovery) the radio layer information are not needed and the Discovery message should not contain such info. Certainly the MAC entity of the transmitter is not aware of whether a certain message is for example intended for UE-to-Network Relay or group member discovery purposes. Therefore higher layers should inform AS layer about the purposes of such message and whether or not to include the radio layer information in the Discovery message. Similarly, the AS layer in the receiver is not aware whether an incoming message will contain or not contain radio layer information.

Observation 2 Depending on the discovery message type, radio layer information might not be needed.
The size of the radio layer information can be found in Table 4 below.

	Message type
	Size in bits of radio layer information

	Relay Discovery Announcement
	14 bits; 38 bits if ProSe Relay UE ID is included

	Relay Discovery Solicitation
	0 bits, 24 bits if ProSe UE ID is included

	Relay Discovery Response
	14 bits, 38 bits if ProSe Relay UE ID is included


Table 4 – Size of the radio layer information for the various message types.

As CT1 will develop the Discovery messages RAN2 should consider sending them an LS with the size of the radio layer information. They can then add this as a transparent container in the messages and RAN2 can standardize the exact contents and how they are used in RRC.
Proposal 3 Send an LS to CT1 suggesting them to create a transparent container for radio layer information in the Relay Discovery messages.

Proposal 4 RAN2 defines the contents of the radio layer information and how the UE shall use them in RRC.

3 Conclusion

In section 2 we made the following observations:
Observation 1
A relay selection rule that does not consider the quality of cellular link can be very inefficient in terms of Uu resource utilization.
Observation 2
Depending on the discovery message type, radio layer information might not be needed.


Based on the discussion in section 2 we propose the following:
Proposal 1
The radio layer information part of the Relay Discovery messages contains ProSe Relay UE ID, ProSe UE ID, cellular RSRP, and cellular RSRQ.
Proposal 2
The radio layer information in the Relay Discovery messages are used in a standardized UE-to-Network relay selection rule.
Proposal 3
Send an LS to CT1 suggesting them to create a transparent container for radio layer information in the Relay Discovery messages.
Proposal 4
RAN2 defines the contents of the radio layer information and how the UE shall use them in RRC.
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