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1.
Introduction
In SA2 #118 meeting, Key Issue 2 about eRelay-UE Discovery and Selection was approved and captured in TR 23.733.
In the meanwhile, an LS sent by RAN2 (S2-170018/R2-168930) asked a set of questions related to the eRelay-UE Discovery for FS_REAR. In this paper we propose some answers to the first two questions from RAN2 and by doing so we introduce a solution for Key Issue 2.
2.
Discussion
In S2-170018/R2-168930, the first question from RAN2 is:

1.
Whether SA2 has any concern if the legacy Rel-13 relay discovery procedure is reused?
In Rel-13, the UE-to-Network Relay discovery procedure can be performed when the remote UE is In Coverage (IC) and Out Of Coverage (OOC). In addition, Rel-13 supports Model A (“I am here”) and Model B (“Are you there”) discoveries. 
Observation 1: From a procedural point of view, the Rel-13 mechanism is aligned with FS_REAR requirements. Therefore, there seems no need to change the Rel-13 relay discovery procedure.

Proposal 1: answer to RAN2 that the legacy Rel-13 relay discovery procedure can be reused baseline for FS_REAR eRelay-UE discovery.
The second question asked by RAN2 is:
2. 
Whether enhancements to the relay discovery message are needed, and if needed, whether there is a possibility that the enhanced relay discovery message exceeds the currently allowed maximum discovery message size (i.e. 232 bits)?
In order to answer to this question, we need to analyse the SA1 requirements and the message formats defined for Rel-13. In SA2-167199 proposed in SA2 #118 meeting, the following observations is already achieved.

And the Rel-13 UE-to-Network Relay Discovery Message format is specified in Table 11.2.5.1.4 in TS 24.334:

Table 11.2.5.1.4: PC5_DISCOVERY message for UE-to-Network Relay Discovery Announcement

	Information Element
	Type/Reference
	Presence
	Length (bits)

	Message Type (NOTE)
	Message Type

12.2.2.10
	M
	8

	Relay Service Code
	Binary

12.2.2.51
	M
	24

	Announcer Info
	Binary

12.2.2.50
	M
	48

	ProSe Relay UE ID
	Binary

12.2.2.49
	M
	24

	Status Indicator
	Binary

12.2.2.67
	M
	8

	Spare
	Binary

12.2.2.56
	M
	80

	MIC
	Binary

12.2.2.11
	M
	32

	UTC-based Counter LSB
	Binary

12.2.2.22
	M
	8

	NOTE:
The Discovery Type is set to "Restricted discovery", the Content Type is set to "UE-to-Network Relay Discovery Announcement or UE-to-Network Relay Discovery Response" and the Discovery Model is set to "Model A".


As it can be seen, the current discovery message requires 152 bits and leaves 80 spare bits for future extensions. Based on the current SA1 requirements, we can observe that:

a. To distinguish the eRelay-UE discovery and Rel-13 UE-to-Network relay discovery, a new value for the Message Type should be introduced. Considering there are still 7 reserved values (see below Table 12.2.2.10.1 of TS 24.334), it is clear that there is no need to expand the length of the Message Type.
Table 12.2.2.10.1: Message Type parameter

	Discovery type value (octet 1)

	Bit

	8
	7
	
	
	

	0
	0
	
	
	Reserved

	0
	1
	
	
	Open discovery

	1
	0
	
	
	Restricted discovery

	1
	1
	
	
	Reserved

	

	Content type value (octet 1)

	Bit

	6
	5
	4
	3
	

	0
	0
	0
	0
	announce/response

	0
	0
	0
	1
	query

	0
	0
	1
	0
	application-controlled extension enabled

	0
	0
	1
	1
	Reserved

	0
	1
	0
	0
	UE-to-Network Relay Discovery Announcement or UE-to-Network Relay Discovery Response

	0
	1
	0
	1
	UE-to-Network Relay Discovery Solicitation

	0
	1
	1
	0
	Group Member Discovery Announcement or Group Member Discovery Response

	0
	1
	1
	1
	Group Member Discovery Solicitation

	1
	0
	0
	0
	Relay discovery additional information

	1
	0
	0
	1
	Reserved

	1
	0
	1
	0
	Reserved

	1
	0
	1
	1
	Reserved

	1
	1
	0
	0
	Reserved

	1
	1
	0
	1
	Reserved

	1
	1
	1
	0
	Reserved

	1
	1
	1
	1
	Reserved


	

	Discovery model value (octet 1)

	Bit

	2
	1
	
	
	

	0
	0
	
	
	Reserved

	0
	1
	
	
	Model A

	1
	0
	
	
	Model B

	1
	1
	
	
	Reserved


b. Whether the Relay Service Code is still needed or not is FFS. It may be kept as an optional parameter in the Open eRelay-UE discovery message to indicate which service the eRelay-UE can provide for the eRelay-UE selection. For Restricted eRelay-UE discovery, the Relay Service Code should be replaced by another code (e.g., Specific Relay Code, similar to the ProSe Restricted Code -- 64 bits) to identify a specific eRelay-UE.
c. The Announcer Info provides information about the announcing user. It can be reused in the Open eRelay-UE discovery, but may be not needed in the Restricted eRelay-UE discovery because the mapping between Announcer Info and Specific Relay Code may be stored in the eRemote-UE before.
d. The ProSe Relay UE ID is a link layer identifier that can be reused for PC5 communication establishment.
e. For Status Indicator, only 1 bit is used now, while other 7 bits are reserved (see below Table 12.2.2.67.1 of TS 24.334). Therefore, there is no need to expand its length.
Table 12.2.2.67.1: Status Indicator parameter
	RSI (octet 1)

	Bit

	8
	
	
	
	

	0
	
	
	
	the UE does not have resources available to provide a connectivity service for additional ProSe-enabled public safety UEs

	1
	
	
	
	the UE has resources available to provide a connectivity service for additional ProSe-enabled public safety UEs

	

	Bits 1 to 7 of octet 1 are reserved and shall be coded as zero.


f. The PLMN ID should be included in the Open eRelay-UE discovery message for eRelay-UE selection. And the length of PLMN ID is 24 bits as specified in TS 23.003.

g. The Message Integrity Check (MIC) and the UTC-based Counter LSB can be reused as they are.
Based on the preview analysis, for the Open eRelay-UE discovery, the potential message format is depicted in Table 2-1 below. Only the PLMN ID (24 bits) has been added to the original message format. Because of that the message size increased to 152 + 24 = 176 and the number of spare bits reduced from 80 to 56.
Table 2-1. Potential PC5_DISCOVERY message for Open eRelay-UE discovery

	Information Element
	Presence
	Length (bits)

	Message Type (NOTE)
	M
	8

	Relay Service Code
	O
	24

	Announcer Info
	M
	48

	ProSe Relay UE ID
	M
	24

	Status Indicator
	M
	8

	PLMN ID
	O
	24

	Spare
	M
	56

	MIC
	M
	32

	UTC-based Counter LSB
	M
	8


The potential message format for the Restricted eRelay-UE discovery is depicted in Table 2-2. In this case the Specific Relay Code (64 bits) needs to be added to the original message structure while the Relay Service Code (24 bits) is not needed. This would give a message size of 152 + 64 – 24 = 192 bits, leaving 80- 40 = 40 spare bits.
Table 2-2. Potential PC5_DISCOVERY message for Restricted eRelay-UE discovery

	Information Element
	Presence
	Length (bits)

	Message Type (NOTE)
	M
	8

	Relay Service Code
	O
	24

	Specific Relay Code
	M
	64

	Announcer Info
	O
	48

	ProSe Relay UE ID
	M
	24

	Status Indicator
	M
	8

	Spare
	M
	40

	MIC
	M
	32

	UTC-based Counter LSB
	M
	8


Observation 2: Enhancements to the relay discovery message are needed, but the current message size (232 bits) is enough to include the additional parameters.
Proposal 2: reply to RAN2 that enhancements to the relay discovery message are indeed needed but that the related additions will not exceed the message size limit of 232 bits.
3. Proposal
The draft reply LS to RAN2 is in S2-17xxxx.
Based on the preview discussion the following principles should be assumed for FS_REAR eRelay-UE discovery:

1. Reuse the Rel-13 UE-to-Network Relay discovery procedure in RAN2;

2. Some parameters can be added to the existing message for Rel-13 UE-to-Network relay discovery, but should not exceed the current maximum message size (i.e., 232 bits).

To satisfy the requirements for the eRelay-UE Discovery and Selection the following aspects need to be studied:


- 	Whether and how open discovery (e.g. without trust relationship) and restricted discovery (e.g. with trust relationship) can be supported;


-	Whether and how Model A and Model B discovery can be supported;


-	Which parameters should be used for eRelay-UE Discovery;


-	Which parameters should be configured in the eRemote-UE and eRelay-UE in order to support eRelay-UE Discovery and Selection.








Observation 1: For FS_eProSe-Relay (Rel-15), relay selection criteria should at least include: relay UE identity, capabilities of relay UE and the serving PLMN of relay UE. In addition, information provisioning and preference setting in the ProSe Remote UE should be supported for the relay selection.


Observation 2: For FS_eProSe-Relay (Rel-15), a ProSe Remote UE should support two kinds of discovery (similar to open discovery and restricted discovery) for the Evolved ProSe UE-to-Network Relay with the same owner and different owner, respectively. 


Observation 3: There is no explicit PLMN related information included in the UE-to-Network Relay Discovery message for relay selection.


Observation 4: The only parameter related to the capability of relay is the Status Indicator.


Observation 7: The preconfigured Relay Service Code for relay selection identifies a connectivity service, not a specific relay UE. 
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