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Abstract of the contribution: This contribution is to update Solution 6.2.1 for Key Issue #2 by removing the Editor’s Note and clarifying discovery without ProSe Function works.
1
Discussion

1.1
Remove the Editor’s Note 

In the description for Solution 6.2.1, there is an Editor’s Note about open discovery and restricted discovery:
Editor's note:  The concept of Open eRelay-UE Discovery and Restricted eRelay-UE Discovery has to be reviewed.

For commercial use cases, there are different scenarios to use both open and restricted discovery. For hotspot deployment, e.g., inside the super market or inside the taxi, it’s reasonable to use open discovery rather than restricted discovery. However, for the wearable use cases, e.g., user’s smart watch to connect through his/her own smartphone or private hotspot with membership only, it is more suitable to use the restricted discovery in this case.
Proposal 1: Remove this Editor’s Note about discovery in subclause 6.2.1.1.1.
1.2
Local discovery without ProSe Function involvement
In the Rel-12 and Rel-13 ProSe Direct Discovery, for both open and restricted discovery, several kinds of codes, e.g. ProSe Application Code, ProSe Restricted Code, are generated by the ProSe Function. Because these codes contain the information about the users, e.g., the advertisement of a shop, the information related to the application users, these codes have to be generated and recorded by the operators.
For public safety service, Relay Service Code is used, with the following description:

-
Relay Service Code(s): A Relay Service Code identifies a connectivity service the ProSe UE-to-Network Relay provides to Public Safety applications. The Relay Service Codes are configured in the ProSe UE-to-Network Relays that provide connectivity services to Public Safety applications. The Relay Service Codes are configured in the Remote UEs interested in related connectivity services.

The Relay Service Code is configured in the UE by the application. This code is used to identify a connectivity service the ProSe UE-to-Network Relay provides to Public Safety applications.
However, for the commercial usage of eRelays, it’s apparently not the cases discussed above. The code broadcasted over PC5 is most likely identified the UE only. Similarly to Wi-Fi and Bluetooth, the code used to identify the UE is pre-configured in the UE such as by the manufacturer or generated by the UE itself. To enable subsequent restricted discovery, the initial discovery is implemented by open discovery. Then for Model A, eRelay-UE sends its eRelay UE Code through PC5, and for Model B, eRelay-UE and eRemote-UE exchange their eRelay UE Codes through PC5. 
In this case, it is not useful to mandate parameters to be allocated by the ProSe Function. 

Proposal 2: Remove the eProSe Discovery UE ID in the discovery message.
Proposal 3: Reword the definition of eRelay UE Code and in order to enable discovery without ProSe Function, eRelay UE Code exchange after open discovery between two UEs is clarified in the following.
2
Text Proposal

This contribution proposes the following update to capture the possible solutions for eRemote-UE paging.

***** Beginning of changes *****
6.2.1
Solution 1: eRelay Discovery
6.2.1.1
Description

6.2.1.1.1
General

For eRelay Discovery, both eRelay Open Discovery and eRelay Restricted Discovery are supported:
-
eRelay Open Discovery: discovery can take place between an eRelay-UE and eRemote-UE without requiring explicit permission (i.e. a trust relationship). The message broadcasted for eRelay Open Discovery is not encrypted, so any eRemote-UEs can interpret the message.

-
eRelay Restricted Discovery: discovery only takes place between the eRelay-UE and eRemote-UE with explicit permission (i.e. a trust relationship). The message broadcasted for eRelay Restricted Discovery is encrypted, so only the eRemote-UEs with permission can interpret the message.


The following new parameters are defined:


eRelay UE Code：A specific code is allocated by the UE itself or preconfigured (e.g., at manufacturing time) in the UE for eRelay Restricted Discovery. The eRelay UE Code is sent by the eRelay-UE over the air. 
For eRelay Discovery over PC5, it reuses the PC5-D protocol stack that is depicted in Figure 5.1.1.5.1-1 in TS 23.303 [6]:

[image: image1]
Figure 6.2.1.1.1-1: Discovery Plane PC5 Interface protocol stack as in TS 23.303 [6]
Similarly to TS 23.303 [6], two discovery models are possible:

-
Model A uses a single discovery protocol message (Announcement).

-
Model B uses two discovery protocol messages (Solicitation and Response).
For commercial use case, if the eRemote UE and eRelay are in the coverage, the radio resource 
for discovery is obtain from the system information. If the eRemote UE is out of coverage, the radio resource for discovery can be pre-configured in the ME or UICC. 
NOTE : The operator may use the OMA OM server to update the radio resource configuration in the UE.
6.2.1.1.2
Model A discovery for Commercial Use

Depicted in Figure 6.2.1.2.2-1 is the procedure for eRelay Discovery with Model A.
6.2.1.1.2.1
Open Discovery with Model A
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Figure 6.2.1.1.2.1-1: eRelay Open Discovery with Model A

For eRelay Open Discovery with Model A:

1.
The eRelay-UE sends an eRelay Open Discovery Announcement message. The parameters contained in this message are described as below:

-
eRelay-UE ID: Layer 2 address that is used for unicast communication and generated by the eRelay-UE. The eRelay-UE needs to ensure that the Layer 2 ID for unicast communication is at least locally unique.

-
Announcer Info: provides information about the announcer.
-
Status Indicator: indicates the status of the eRelay-UE (e.g., radio resource status over Uu, etc.).

-
PLMN ID: indicates the serving PLMN information of the eRelay-UE.
-
Restricted discovery indicator: indicates whether the eRelay UE supports restricted discovery, if it’s present.
2.
If eRemote-UE intends to discover eRelay-UE with Restricted Discovery latter, the eRemote-UE sends Code Request to eRelay-UE for the eRelay UE Code of eRelay-UE. 
NOTE 1:
Whether to use restricted eRelay Discovery or not may involve intervention of user.
3.
If eRelay-UE allows eRemote-UE to discover itself with Restricted Discovery, the eRelay-UE sends Code Response to eRelay-UE. This message may be send with the intervention of user. The parameter contained in this message is described as below:

-
eRelay UE Code: associates to an eRelay-UE over the PC5 interface to assist receiving UE for filtering.
NOTE 2: In step 2 and 3, some security information can also be exchanged. Details of this aspect should be studied in SA3. 
6.2.1.1.2.2
Restricted Discovery with Model A


[image: image4]
Figure 6.2.1.1.2.2-1: eRelay Restricted Discovery with Model A
For eRelay Restricted Discovery with Model A:

1.
The eRelay-UE sends an eRelay Restricted Discovery Announcement message. The parameters contained in this message are described as below:

-
eRelay-UE ID: Layer 2 address that is used for unicast communication and generated by the eRelay-UE. The eRelay-UE needs to ensure that the Layer 2 ID for unicast communication is at least locally unique.

-
Status Indicator: indicates the status of the eRelay-UE (e.g., radio resource status over Uu, etc.).

-
eRelay UE Code: associates to an eRelay-UE over the PC5 interface to assist receiving UE for filtering.
-
PLMN ID: indicates the serving PLMN information of the eRelay-UE.
6.2.1.1.3
Model B discovery for Commercial Use

Depicted in Figure 6.2.1.1.3-1 is the procedure for eRelay Discovery with Model B.
6.2.1.1.3.1
Open Discovery with Model B
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Figure 6.2.1.1.3.1-1: eRelay Open Discovery with Model B

For eRelay Open Discovery with Model B:

1.
The eRemote-UE sends an eRelay Open Discovery Solicitation message. The parameters contained in this message are described as below:

-
Discoverer Info: provides information about the announcer.

2.
When receiving the eRelay Open Discovery Solicitation message, an eRelay-UEs responds to the eRemote-UE with an Open eRelay Discovery Response message. The parameters contained in this message are described as below.

-
eRelay-UE ID: link layer identifier that is used for direct communication.

-
Discoveree Info: provides information about the announcer.
-
Status Indicator: indicates the status of the eRelay-UE (e.g., radio resource status over Uu, etc.).

-
PLMN ID: indicates the serving PLMN information of the eRelay-UE.
-
Restricted discovery indicator; indicate whether the eRelay UE supports restricted discovery, if it’s present.
-
eRelay UE Code: associates to an eRelay-UE over the PC5 interface to assist receiving UE for filtering.
NOTE 1:
Whether to use restricted eRelay Discovery or not may involve intervention of user.

6.2.1.1.3.2
Restricted Discovery with Model B

[image: image7]
Figure 6.2.1.1.3.2-1: eRelay Restricted Discovery with Model B
For eRelay Restricted Discovery with Model B:

1.
The eRemote-UE sends an eRelay Restricted Discovery Solicitation message. The parameters contained in this message are described as below:

-
Discoverer Info: provides information about the discoverer.

-
eRelay UE Code: associates to an eRemote-UE over the PC5 interface to assist receiving UE for filtering..

2.
The eRelay-UE that matches the values of the eRelay UE Code contained in the solicitation message responds to the eRemote-UE with an eRelay Restricted Discovery Response message. The parameters contained in this message are described as below:

-
eRelay-UE ID: Layer 2 address that is used for unicast communication and generated by the eRelay-UE. The eRelay-UE needs to ensure that the Layer 2 ID for unicast communication is at least locally unique.

-
Status Indicator: indicates the status of the eRelay-UE (e.g., radio resource status over Uu, etc.).

-
eRelay Specific Code: associates to an eRelay-UE over the PC5 interface to assist receiving UE for filtering..

-
PLMN ID: indicates the serving PLMN information of the eRelay-UE.

6.2.1.1.4
eRelay Discovery for Public Safety Use

Discovery message for Public Safety for Model A and Model B in TS 23.303[6] can be reused with some enhancement: To differentiate with Rel-13 Public Safety UE, new message type can be added to the existing discovery message.

6.2.1.2
Impact analysis

For Open eRelay-UE Discovery:

-
It is a new kind of relay discovery, which is applicable for the eRemote-UE to discover an eRelay-UE, even there is no trust relationship between them. And the PLMN ID is introduced in the Open eRelay-UE Discovery message for better eRelay-UE selection.

For Restricted eRelay-UE Discovery:

-
A Specific eRelay Code is introduced to identify an eRelay-UE over the PC5 interface. The eRemote-UE should obtains the mapping of Specific eRelay Code and eProSe Discovery UE ID of eRelay-UE before performing the Restricted eRelay-UE Discovery.
The solution requires the extension of the existing Rel-13 discovery procedure with the definition of five new PC_DISCOVERY messages that will be used for eRelays and eRemote-UEs:

-
PC5_DISCOVERY message for eRelay Discovery Announcement (similar to Table 11.2.5.1.4 of TS 24.334);

-
PC5_DISCOVERY message for eRelay Discovery Solicitation (similar to Table 11.2.5.1.5), and;

-
PC5_DISCOVERY message for eRelay Discovery Response (similar to Table 11.2.5.1.6);
This will imply the usage of two new Message Type values (see Table 12.2.2.10.1 is TS 24.334):

-
1001: eRelay Discovery Announcement or eRelay Discovery Response;

-
1010: eRelay Discovery Solicitation;
The Stage 3 message definition is up to CT1.
6.2.1.3
Evaluation
Solution 6.2.1 addresses Key Issue #2. The solution is fully backward compatible with existing deployments and it allows relays implementing both L3 and L2 architectures to be discoverable by and communicate with the respective (e)Remote-UEs.
***** Next change *****
7
Overall evaluation

Editor's note:
This clause will contain the evaluation of the identified solutions for every key issue.

7.X
Key Issue #2
For this key issue there are currently three different solutions (Solution 6.2.1, 6.2.2 and 6.2.3). All three of them are somehow based on the Rel-13 discovery procedure. The main differences between the three solutions are:

-
Solution 6.2.1: is based on the Rel-13 discovery procedure but it introduces new messages.

-
Solution 6.2.2: reuses the Rel-13 discovery procedure and extends the PC5_DISCOVERY messages with new optional IEs. It specifically addresses the case in which a L2 and L3 relays are implemented in the same relay.

-
Solution 6.2.3: reuses the Rel-13 discovery procedure and reserves the 2 LSBs of the Relay Service Code to indicate the type of relay (L2 or L3).

Brief evaluation

-
Solution 6.2.2 is an optimization for the scenario in which a L3 relay and a L2 relay are implemented in the same relay. In this case, its benefit is that the Rel-15 relay would send out a single advertisement message. It is not clear at the moment how a Rel-13 Remote UE behaves when receiving a message with the new IEs. It does not seem to bring meaningful benefits for the normal case in which there are separate L3 and L2 relays.

-
Solution 6.2.3 introduces backward compatibility issues because the Relay Service Code values it proposes to use to differentiate L2 and L3 relays may have already been used in some deployments.

-
Solution 6.2.1 is based on new message types that will only be understood by eRM-UEs and would remain independent from the Rel-13 L3 relays/remote UEs.
***** Next change *****
8
Conclusions

Editor's note: This clause is intended to list conclusions that have been agreed during the course of the work item activities.

8.x
Key Issue #2

For Key Issue #2 it is recommend to select Solution 6.2.1 as the basis for normative work.
***** End of changes *****
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�New text


�No need for model B.
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