SA WG2 Temporary Document

Page 2

SA WG2 Meeting #100
S2-134143
11 - 15 November 2013, San Francisco, USA
(revision of S2-132614)
Source:
LG Electronics
Title:
Solution on ProSe Relay Selection and Re-selection 
Document for:
Approval 

Agenda Item:
6.4.2
Work Item / Release:
ProSe / Rel-12
Abstract of the contribution: This paper proposes the solution on Relay for Public Safety ProSe. Especially, this solution addresses the relay UE selection and re-selection.
1. Discussion

This contribution addresses the key issue “Relay for Public Safety ProSe” described in clause 5.5. It is designed to work in or out of network coverage.

Especially, this solution addresses the relay UE selection and re-selection, and the solution is applicable to those scenarios where multiple relay-capable Public Safety UEs are available in communication range of a Public Safety UE requiring relaying. 
In this solution, it is assumed that the relay function of the ProSe relay UE is activated as activation type 3 (UE-relay as announcing UE in relay discovery) as described in clause 6.3.1.1.1
A UE can periodically evaluate if the relay re-selection is needed or not, by checking the channel conditions, signalling strength, etc., and a UE can perform the ProSe relay UE re-selection in cases that 

· the UE mobility is detected (especially, the mobility events are dynamic or frequent), or
· the ProSe relay connection is suddenly disconnected, or
· the channel for the ProSe relay is under bad conditions, etc. 
For the ProSe relay UE re-selection, a UE can keep the list of candidate ProSe relay UEs based on the announcement information from other relay UEs (e.g. ProSe UE-to-Network Relay capable), and can re-select one of the candidate ProSe relay UE(s) in the list.

The solution presents the following advantages:

- 
The signalling condition and/or the proximity between the relay node and a UE would be best detected by the UE, so the time on relay re-selection would be best determined by the UE.

-
Optionally, optimizing the period of monitoring the announcement from UE-to-Network relay with keeping the candidate list and so saving the power consumption (better battery life) for the relay monitoring.

- 
The possibility of decreasing the time between the destruction of relay service and the resumption of relay service. It would be worth in case that a UE is currently a talker or intends to be a talker for the group communications.
2. Proposed Changes

It is proposed to capture the followings in the TR 23.703.
* * * * Start of 1st Change * * * *
6.3.X
Solution X: Relay Selection and Re-selection for Public Safety ProSe
6.3.X.1
Functional description

The solution described in this clause addresses the key issue “Relay for Public Safety ProSe” described in clause 5.5. 
Especially, this solution addresses the relay UE selection and re-selection, and the solution is applicable to those scenarios where multiple relay-capable Public Safety UEs are available in communication range of a Public Safety UE requiring relaying. A UE can periodically evaluate if the relay re-selection is needed by checking the channel conditions, signalling strength, etc., and a UE can perform the ProSe relay UE re-selection in cases that 

· the UE mobility is detected (especially, the mobility events are dynamic or frequent), or
· the ProSe relay connection is suddenly disconnected, or
· the channel for the ProSe relay is under bad conditions, etc. 

For the ProSe relay UE re-selection, a UE can keep the list of candidate ProSe relay UEs based on the announcement information from other relay UEs (e.g. ProSe UE-to-Network Relay capable) and can re-select one of the candidate ProSe relay UE(s) in the list.

In this solution, it is assumed that the relay function of the ProSe relay UE is activated as activation type 3 (UE-relay as announcing UE in relay discovery) as described in clause 6.3.1.1.1.

In addition, the following assumptions apply. 
A UE acting as a ProSe relay
· has no specific physical capability for the relay comparing to other Public Safety UE, and just needs to get the network authorisation or pre-authorisation.
· receives the configuration on ProSe relay type from the ProSe server or has pre-configured information. (e.g. UE-to-Network relay that has network reachability)

This solution defines the following procedures
1. ProSe relay registration phase: A UE can ask a network for authorizing and registering it as a ProSe UE-to-Network relay. 

2. ProSe relay UE selection phase: A UE selects one ProSe relay UE according to the configuration on ProSe relay type, announced information from ProSe relay capable UE(s), etc. 

3. ProSe communication phase: A UE performs a ProSe communication with the selected ProSe relay UE.

4. ProSe relay UE re-selection phase: A UE can periodically evaluate if the relay UE re-selection is needed by checking the channel conditions, signalling strength, etc., and a UE can decide the ProSe relay UE re-selection.
6.3.X.2
Procedures

6.3.X.2.1
Overall ProSe Relay Procedure

The overall flow for ProSe Relay is depicted in Figure 6.3.X.2.1-1 as an example, and the details for each procedure are described the following clauses: ProSe Relay UE Registration Procedure, ProSe Relay UE Selection Procedure, and ProSe Relay UE Re-selection Procedure.
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Figure 6.3.X.2.1-1 Overall ProSe Relay Procedure
NOTE: 
The ProSe Relay UE registration can be skipped if it is pre-configured and pre-authorized between UE and Network. 

6.3.X.2.2
ProSe Relay UE Registration Procedure

The flow for ProSe Relay UE registration is depicted in Figure 6.3.X.2.2-1. Through ProSe UE registration, a ProSe relay capable UE can be authorized by the network to act as a ProSe Relay UE.  
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Figure 6.3.X.2.2-1 ProSe Relay UE Registration Procedure

1. The UE sends a ProSe Relay Registration request to the ProSe server. The request message can include the requested ProSe relay type, UE-to-Network Relay. 
2. After the successful authorization, the ProSe server (decides whether or not to) accept the request and assigns the ProSe relay related ID. The ProSe server permits the UE to act as a ProSe relay. Additionally, the ProSe server can indicate the permitted specific ProSe relay type or the time period for ProSe UE re-selection per application and/or per UE or group. The ProSe server can send the configuration of ProSe Relay to the UE.
NOTE:
The ProSe Relay UE registration can be skipped if it is pre-configured and pre-authorized between UE and Network. 

6.3.X.2.3
ProSe Relay UE Selection Procedure
The flow for ProSe Relay UE Selection is depicted in Figure 6.3.X.2.3-1. 
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Figure 6.3.X.2.3-1 ProSe Relay UE Selection Procedure

1. Optionally, the ProSe-enabled UE can get the configuration of ProSe Relay Service. For example, this configuration can include the permission which the UE can use the ProSe relay and/or the preference of ProSe relay type per application and/or per any UE or any group, or the time period for ProSe UE re-selection per application and/or per UE or group.

2. The ProSe relay UE performs the announcement which includes it can act as a ProSe relay and additionally which ProSe relay type can be supported, e.g. ProSe UE-to-Network Relay capable.
3. The UE-1 decides whether it needs ProSe relay connection or not, based on the network reachability status (e.g. detecting out-of-coverage or bad channel condition), pre-configured condition, etc., and performs the ProSe Relay UE selection, based on the configuration of ProSe Relay Service and the information announced from ProSe Relay UE.
4. The UE-1 sends the request for ProSe relay service via broadcast and it could be received by ProSe relay UE-2. ProSe relay UE-2 can evaluate it is targeted to itself by the targeted ProSe ID.
5. The ProSe relay UE-2 can evaluate if the requesting UE-1 can be accepted with the network authorization.

6. The ProSe relay UE-2 accepts the request of the UE-1 and is ready to act as a ProSe relay for this UE. This accept is also sent via broadcast and the UE-1 can evaluate it is targeted to itself by the targeted ProSe ID.

6.3.X.2.4
ProSe Relay UE Re-selection Procedure

The flow for ProSe Relay UE re-selection is depicted in Figure 6.3.X.2.4-1. 

A UE can periodically evaluate if the relay UE re-selection is needed by checking the channel conditions, signalling strength, etc., and a UE can perform the ProSe relay UE re-selection in cases that the UE mobility is detected (especially, the mobility events are dynamic or frequent), or the ProSe relay connection is suddenly disconnected, or the channel for the ProSe relay is under bad conditions, etc. 

For the ProSe relay UE re-selection, a UE can keep the list of candidate ProSe relay UEs based on the announcement information from other relay UEs (e.g. ProSe UE-to-Network Relay capable) and can re-select one of the candidate ProSe relay UE(s) in the list.
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Figure 6.3.X.2.4-1 ProSe Relay UE re-selection Procedure
1. The ProSe communication may have been performed with the ProSe relay.

2. The candidate ProSe relay UE performs the announcement which includes an indication that it can act as a ProSe relay and additionally it has network reachability. A UE-1 can keep the list of the candidate ProSe relay UE(s). 

3. A UE can periodically evaluate if the relay UE re-selection is needed by checking the channel conditions, signalling strength, etc., and the UE-1 decides to re-select another ProSe relay UE out of the candidate list. A ProSe relay UE re-selection occurs in cases that the UE mobility is detected (especially, the mobility events are dynamic or frequent), or the ProSe relay connection is suddenly disconnected, or the channel for the ProSe relay is under bad conditions, etc.
4. The UE-1 sends the request for ProSe relay service to the re-selected ProSe relay UE (Candidate Relay UE-2 in the figure). This request is sent via broadcast and it could be received by the re-selected ProSe relay UE. The re-selected ProSe relay UE can evaluate it is targeted to itself by the targeted ProSe ID.
5. The re-selected ProSe relay UE (Candidate Relay UE-2 in the figure) can evaluate if the requesting UE-1 can be accepted with the network authorization.

6. The re-selected ProSe relay UE (Candidate Relay UE-2 in the figure) accepts the request of the UE-1 and is ready to act as a ProSe relay for the UE-1. This accept is also sent via broadcast and the UE-1 can evaluate it is targeted to itself by the targeted ProSe ID.

Note: 
The UE-1 may release the resource for the previous ProSe relay and starts a new ProSe communication with the re-selected ProSe relay UE.
6.3.X.3
Impact on existing entities and interfaces
UE impacts:

-
A UE is in charge of determining the relay node and the time of relay selection, i.e. a UE needs to check continuously the signalling condition and/or the proximity between the relay node and a UE.

-
A UE optionally keeps the candidate list of ProSe relay UEs which have network reachability.

6.3.X.4
Solution evaluation

The solution presents the following advantages:

- 
The signalling condition and/or the proximity between the relay node and a UE would be best detected by the UE, so the time on relay re-selection would be best determined by the UE.

-
Optionally, optimizing the period of monitoring the announcement from UE-to-Network relay with keeping the candidate list and so saving the power consumption (better battery life) for the relay monitoring.

- 
The possibility of decreasing the time between the destruction of relay service and the resumption of relay service. It would be worth in case that a UE is currently a talker or intends to be a talker for the group communications.
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6.3.X.2.2-1 ProSe Relay UE Registration Procedure



_1445084585.vsd
ProSe
Relay UE


UE-1


1. ProSe communication with ProSe Relay UE


2. Announce
(e.g. UE-to-Network relay capable)


2. Announce
(e.g. UE-to-Network relay capable)


Candidate
Relay UE-2


Candidate
Relay UE-1


5. Network authorization


3. ProSe Relay node re-selection


6. ProSe Relay accept



4. ProSe Relay request




_1442915586.vsd
ProSe
Relay UE


ProSe server


1. ProSe Relay Registration request
(Relay type=UE-to-Network)


2. Authorization
(Relay type=UE-to-Network)



