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Abstract of the contribution: This paper introduces relay functionality for the ProSe Relay solution section.
Discussion:
The UE relay functionality can be basically differentiated for two use cases with respect to the LTE macro cell coverage:
· The relay UE is within macro cell coverage and provides services to UEs in proximity but without LTE coverage, acting either as UE-to-UE relay and/or as UE-to-Network relay.
· The relay UE itself is also out of macro cell coverage and acts as a UE-to-UE relay.
This paper shows multiple PC5 simultaneous connections of one UE but it is for further study whether one or multiple simultaneous PC5 connections at the same UE are possible.

In case that the relay UE has power constrains it operates with a normal Uu interface towards the network and offers PC5 interface towards the attached UEs. This case also allows anchoring of the signalling in the network and local routing of media as well as local switching in the relay UE between UEs via PC5 interface. After providing IP connectivity from the relay UE to the attached UEs, the previous flows apply. The bearer of the relay UE for the IP connectivity might need to be modified according to the attached UEs. 
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Figure 4: Relay UE with Uu interface towards the network
The Relay UE A is transparent for the SIP Signalling and only providing IP connectivity to the network for the attached UEs:
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Figure 2: Session setup with SIP Signalling anchored in the network
1. The UE B sends an SIP INVITE to the UE C via the Relay UE A. The SIP signalling is anchored in the ProSe AS, the media may be indicated to be delivered directly on the local IP address via the D2D radio. This would require UE B to be capable to have two PC5 connections at the same time. Else the media will be routed via the relay UE A, but can be locally switched to UE C.
2. The ProSe AS forwards the INVITE to the UE C and detects the setup of a direct D2D communication.

3. The UE C acknowledges the SIP INVITE.

4. The ProSe AS forwards the acknowledgement to the UE B.

5a. According to the media description the media is setup locally via PC5 directly to UE C. This is only possible if UE A and UE C are directly connected via PC5 interface. If they are not in direct proximity to each other, then step 5b applies and the media has to be routed via PC5 interface to the relay UE A, which is then providing two points of contact as shown in the following figure.
5b. According to the media description the media is setup via the relay UE A, which is then providing two points of contact as shown in the following figure.
In case all UEs are out of macro cell coverage, then the Relay UE may provide additional services and functionality for the other UEs in proximity. The Relay UE may be able to switch UEs locally that are too far away in order to communicate directly, e.g. in the following figure the UE B cannot directly connect to UE D. The Relay UE uses the D2D interface PC5 to connect directly with the UEs in proximity. 
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Figure 5: Relay UE without Macro Cell Coverage, acting as D2D UE switching the communication locally
The Relay UE has to be able to do a kind of NAT and switching between the different D2D connections; this is shown in the following figure:
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Figure 6: Session setup with SIP Signalling via the Relay UE
1. The UE B sends an SIP INVITE to the UE D via the Relay UE A. The Relay UE A needs to check the SIP signalling and whether the destination UE is connected to the Relay UE A. It then creates a binding for all further IP Packets between these two UEs
2. The Relay UE A forwards the INVITE to the UE D.

3. The UE D acknowledges the SIP INVITE.

4. The Relay UE A forwards the acknowledgement to the UE B.
5. The media is setup via the Relay UE A which forwards the IP packets.
Start of Changes

6.3.x
Solution Rx: IMS ProSe Relay
6.3.x.1
Functional description

The UE relay functionality can be basically differentiated for two use cases with respect to the LTE macro cell coverage:

· The relay UE is within macro cell coverage and provides services to UEs in proximity but without LTE coverage, acting either as UE-to-UE relay and/or as UE-to-Network relay.

· The relay UE itself is also out of macro cell coverage and acts as a UE-to-UE relay.

This paper shows multiple PC5 simultaneous connections of one UE but it is for further study whether one or multiple simultaneous PC5 connections at the same UE are possible.

6.3.x.2
Procedures
6.3.x.2.1
Relay UE within Macro Cell Coverage
In case that the relay UE has power constrains it operates with a normal Uu interface towards the network and offers PC5 interface towards the attached UEs. This case also allows anchoring of the signalling in the network and local routing of media as well as local switching in the relay UE between UEs via PC5 interface. After providing IP connectivity from the relay UE to the attached UEs, the previous flows apply. The bearer of the relay UE for the IP connectivity might need to be modified according to the attached UEs. 
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Figure 6.3.x.2.1-1: Relay UE within Macro Cell Coverage
The Relay UE A is transparent for the SIP Signalling and only providing IP connectivity to the network for the attached UEs:
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Figure 6.3.x.2.1-2: Session setup with SIP Signalling anchored in the network
1. The UE B sends an SIP INVITE to the UE C via the Relay UE A. The SIP signalling is anchored in the ProSe AS, the media may be indicated to be delivered directly on the local IP address via the D2D radio. This would require UE B to be capable to have two PC5 connections at the same time. Else the media will be routed via the relay UE A, but can be locally switched to UE C.

2. The ProSe AS forwards the INVITE to the UE C and detects the setup of a direct D2D communication.

3. The UE C acknowledges the SIP INVITE.

4. The ProSe AS forwards the acknowledgement to the UE B.

5a. According to the media description the media is setup locally via PC5 directly to UE C. This is only possible if UE A and UE C are directly connected via PC5 interface. If they are not in direct proximity to each other, then step 5b applies and the media has to be routed via PC5 interface to the relay UE A, which is then providing two points of contact as shown in the following figure.

5b. According to the media description the media is setup via the relay UE A, which is then providing two points of contact as shown in the following figure.

6.3.x.2.2
Relay UE out of Macro Cell Coverage
In case all UEs are out of macro cell coverage, then the Relay UE may provide additional services and functionality for the other UEs in proximity. The Relay UE may be able to switch UEs locally that are too far away in order to communicate directly, e.g. in the following figure the UE B cannot directly connect to UE D. The Relay UE uses the D2D interface PC5 to connect directly with the UEs in proximity. 
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Figure 6.3.x.2.2-1: Relay UE out of Macro Cell Coverage
The Relay UE has to be able to do a kind of NAT and switching between the different D2D connections; this is shown in the following figure:
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Figure 6.3.x.2.2-2: Session setup with SIP Signalling via the Relay UE

1. The UE B sends an SIP INVITE to the UE D via the Relay UE A. The Relay UE A needs to check the SIP signalling and whether the destination UE is connected to the Relay UE A. It then creates a binding for all further IP Packets between these two UEs

2. The Relay UE A forwards the INVITE to the UE D.

3. The UE D acknowledges the SIP INVITE.

4. The Relay UE A forwards the acknowledgement to the UE B.

5. The media is setup via the Relay UE A which forwards the IP packets.

6. 3.x.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.1.3.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
End of Changes
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