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Abstract of the contribution: The contribution discusses information and parameters relevant for the relay selection and proposes to agree a set of parameters.
1. Introduction

During SA2#104 a number of FFSs were captured in TR 23.713.

This contribution aims to elaborate on the FFS item in section 7.3.4:

· It is FFS which information is considered for ProSe UE-UE Relay selection and propose a set of parameters to use in the selection process.
1.1 General assumptions

A Relay UE selection process may not only be based on radio link related parameters but could also consider other parameters that could be important for the intended session. The nature of the session has the potential to impact the importance of these parameters. 
Looking at the duration of a session, namely whether it is long-lived (voice call, large file up/down load, video streaming,...) or short-lived (text message, biosensor data upload,...),certain parameters can become more or less important.
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Figure 1: Relay types, UE-Network (A) or UE-UE relay with the relay in-coverage (A) or out-of coverage (B).
1.2 High level Flow chart for UE-UE relay selection, out-of-coverage
Detailing the session flow of the UE-UE relay set-up procedure is not in the scope of this document, therefore the high level signalling flow chart in Figure 2 is provided only as an example/potential option 
Figure 2 focuses in illustrating a high level signalling flow covering the UE-UE relay selection procedure in an out-of-coverage scenario. UE1 will announce the interest of finding a UE-UE relay that will enable communication with UE2. The potential Relays will need to perform a discovery process to see if UE2 is in their proximity and subsequently will acquire important parameters for the link between them and UE2. Potential Relays will include link-related and other parameters of importance in the response message to UE1. UE1 can then use these parameters in the Relay UE selection.
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Figure 2: A potential signalling flow for the UE-UE relay selection process for the out of coverage scenario.
Step1: 
UE1 performs a discovery request procedure, requesting a UE-UE relay that is in proximity of UE2.

Step2a-c:
Each potential UE-UE relay (Relay UE1, Relay UE2 and Relay UE3) that detected UE1’s request subsequently performs a discovery request procedure to see if UE2 is in its proximity. During this step potential Relay UEs, will also gather radio link quality parameters and potentially other parameters provided by UE2.

Step3a,c:
Relay UE1 and Relay UE3 combine the parameters gathered in step 2a and 2c and prepare these parameters for the response message to UE1.
Step3b: 
Relay UE2 that has identified that UE2 is not in proximity will take no further actions towards UE1’s request.

Step4a,c:
Relay UE1 and Relay UE3 send a response message to UE1, including parameters acquired in in steps 3a and 3c.
Step5:
UE1 receives and evaluates the parameters provided by Relay UE1 and Relay UE2 and selects the one that is most appropriate for the planned session ahead.

Step6: 
UE1 and Relay UE1 attach and IP address is assigned by the relay.
Step7:
Relay UE1 and UE2 attach and IP address is assigned by the relay.
Step 8: 
IP communication via the relay takes place.
2. ProSe UE-UE and UE-Network Relay Selection
This section lists and discusses parameters that can be considered as part of the UE Relay selection process for UE-UE and UE-Network Relay.
Radio link quality

There are 2 radio link quality measurement indications (based on path loss and interference measurement) that are required to make a selection among the potential Relay UEs:
a) Radio link quality measurement indication(s) between the UE attempting to set up the link (UE1) and the potential Relay UEs.

b) Radio link quality measurement indication(s) between the potential Relays and the target UE (UE2) or the Network (Relay-Network or Relay-UE2)
Existing radio link quality measurements defined in RAN should be re-used.
The Radio link quality parameter is important for all types of sessions (long or short lived).
Connectivity type and Capabilities indication
It is considered essential to have an indication of the type of connectivity available (e.g. 3GPP or non-3GPP RATs) as well as a capabilities indication of the potential Relay UEs. 

In the case of UE-UE Relay, an indication regarding the target UE’s (UE2) capabilities might also be needed. Furthermore, the connectivity status could also serve a different purpose: it would be important to understand whether the potential UE-UE relays are in-coverage or out-of-coverage (E-UTRAN), since those different coverage scenarios could result in the use of different resource pools. Namely, in certain scenarios an out-of coverage Relay UE might be more favourable to select since it would occupy different resources from the ones available for in-coverage communication.
The connectivity parameter is important to both relay types:

a) In the UE-network relay selection the UE should select a relay that can provide the best connectivity to the network (type and available bandwidth). This is especially important in a large file transfer or in a video streaming scenario.

b) In the UE-UE relay selection the UE should select an out-of-coverage relay if both UE1 and UE2 is out of coverage in order to not use resource from the in-coverage pool.

The connectivity type and capability parameter are important for all types of sessions (long or short lived)
Geographical distance

Knowledge regarding the geographical distance could serve as a compliment to the radio link quality indication when it comes to making a selection decision. When selecting between two Relay UEs with equal or almost equal radio link quality, it makes sense to choose the geographically closest Relay UE, since the likelihood of better future radio link quality is higher. 
Knowing the geographical or physical distance is more important in a long lived session. 
Geographical motion aspects

There are certain scenarios, where understanding the Relay UE’s geographical motion could be important to have. To minimize Relay re-selection, a UE could aim to select a Relay UE which is stationary or slow-moving since there is a risk that a Relay UE with high mobility might move too far away from the communicating UEs, resulting in radio link failure and relay reselection. 
A scenario where a UE may select a Relay UE with high geographical mobility is when all UEs involved (including the Relay UE) are travelling in the same direction (e.g. being on the same vehicle). 
Again knowing the geographical or physical movement is more important in a long lived session. For a short lived session (just a few packets) then this parameter is of marginal importance.
Number of served UEs
Given the option, it is considered better to avoid using heavy loaded Relay UEs.
Battery status

In certain scenarios, a Relay UE could be mobile with limited battery resources. It then becomes important to select a Relay UE with enough remaining battery capacity, or a Relay UE which is connected to a charger. Therefore both a charging indicator and remaining battery capacity are important parameters for the selection process.
For a short lived session, with only a few packets to relay will consume relatively small amount of the total battery capacity. A few 100ms operating at 300mA will only consume less than 0.1mAh of a battery with 2000-3000mAh. However running a video streaming session consuming 400mA for 20min will consume 130mAh. Again the battery parameter is more important for long lived sessions.
CPU load

CPU load has been proposed as a selection parameter. The CPU load might be affected by a number of difference reasons and tends to have a very dynamic behaviour, so it is suggested not to consider it as one of the selection parameters. 

Furthermore HW blocks such as DMA-(Direct memory access) could be main responsible for the data shuffling. 
3. Conclusion 
Following the discussion in section 2, it is proposed:

Proposal: Review the parameters proposed in section 2 and agree upon a set to be used as input to the relay selection method and as part of the discovery response message.
Proposal

Below It is proposed to agree the following solution in TR 23.713 in section 7.3
First change

7.3
Solution for ProSe UE-UE Relays

Editor’s note: This clause is intended to document the agreed architecture solution for ProSe UE-UE Relays.
7.3.1
Functional Description
Editor’s note: General description, assumptions, and principles of the solution. 
When a public safety UE (i.e. the initiator) needs to communicate with another public safety UE (i.e. the target) which is not in proximity, the initiator may try to communicate with the target via a UE-to-UE Relay. The solution for ProSe UE-UE Relay includes the following principles:
-
The selection of a ProSe UE-UE Relay shall be based on ProSe Direct Discovery on the PC5 interface.
- 
The Relay selection algorithm shall be based on a set of agreed parameters, that shall be defined and specified. The actual algorithm is implementation specific.
7.3.2
Procedures

Editor’s note: Describes the high-level operation, procedures and information flows for the solution.
The Relay Response Message sent over PC5 shall include a set of parameters as input to the initiator’s relay selection process.


- Link quality (UE1 to Relay and Relay to Network or Relay to UE2)

- Connectivity (yes/no, Type, available bandwidth)


- Number of UEs already served by the relay


- Geographical data (relative motion vector, and relative distance)


- Battery status (Charging, and remaining battery capacity)

7.3.3
Impact on Existing Entities and Interfaces

Editor's note: Impacts on existing nodes or functionality will be added.
7.3.4 
Topics for further study on ProSe UE-UE Relays

Editor’s note: Topics for FFS will be collected for this particular functionality. 
The following issues need to be resolved:

-
It is FFS which information is considered for ProSe UE-UE Relay selection.
-
It is FFS whether the QoS is supported on PC5 interface and how to support QoS on PC5 interface.
7.3.5
Conclusions on ProSe UE-UE Relays

Editor’s note: Conclusions will be collected for this particular functionality

Second change

7.2
Solution for ProSe UE-Network Relays

Editor’s note: This clause is intended to document the agreed architecture solution for ProSe UE-Network Relays.
7.2.1
Functional Description
7.2.1.1 
General

The UE-to-Network Relay function will be specified based upon an evolution of the ProSe functionality already documented in TS 23.303 [3].
- 
The Relay selection algorithm shall be based on a set of agreed parameters, that shall be defined and specified. The actual algorithm is implementation specific.
7.2.1.2 
eMBMS relay support

The UE-to-Network Relay function will include support for the relay of eMBMS to Remote UEs served by the UE-to-Network Relay. This functionality allows for the relaying of eMBMS traffic related to specific TMGIs as requested by served Remote UEs. As part of this functionality:

· The UE-to-Network Relay shall advertise the availability of specific TMGIs when this has been requested by served Remote UEs.

· UEs that request the relay to advertise the availability of a certain TMGI and to relay the related traffic need to keep alive a soft state in the Relay so that the relay can continue to perform TMGI monitoring and the related traffic forwarding. When this soft state is not kept alive for a given TMGI, the UE-to-Network Relay stops advertising availability of the TMGI and stops the relaying of the related eMBMS traffic.

· The UE-to-Network Relay shall send the eMBMS traffic over a one to many direct communication link to the Remote UEs, using as a destination Layer 2 address a ProSe Layer 2 Group ID which will have been previously provided by the relay to the Remote UEs. 

· The ProSe UE–to-Network Relay does not terminate eMBMS or higher layer security procedures used to secure the media transmitted over the eMBMS bearers. The UE-to-Network Relay just transparently transfers, over the PC5 one-to-many link, the traffic it receives.

7.2.2
Procedures

Editor’s note: Describes the high-level operation, procedures and information flows for the solution.
The Relay Response Message sent over PC5 shall include a set of parameters as input to the initiator’s relay selection process.


- Link quality (UE1 to Relay and Relay to Network or Relay to UE2)

- Connectivity (yes/no, Type, available bandwidth)


- Number of UEs already served by the relay


- Geographical data (relative motion vector, and relative distance)


- Battery status (Charging, and remaining battery capacity)

7.2.3
Impact on Existing Entities and Interfaces

Editor's note: Impacts on existing nodes or functionality will be added.
7.2.4 
Topics for further study for ProSe UE-Network Relays

Editor’s note: Topics for FFS will be collected for this particular functionality. 
The following issues need to be resolved:

-
It is FFS whether the TMGI advertisement by the UE-to-Network relay happens by using Direct Communications one to many using a shared ProSe Layer 2 ID to all UEs the UE-to-Network relay serves; or using a ProSe Layer 2 ID dedicated for a specific application layer group related to the TMGI; or whether the TMGI advertisement happens using discovery signalling.

-
It is FFS whether the messages used by the remote UE to request a UE-to-Network relay to monitor a certain TMGI are at the access stratum or non access stratum layer.

-
 It is FFS whether a security association between the UE and the UE-to Network relay is per UE or per ProSe Application Group.

7.2.5
Conclusions on ProSe UE-Network Relays

Editor’s note: Conclusions will be collected for this particular functionality
End of change
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