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1
Introduction

At SA2#109 it was agreed to use ProSe Per-Packet Priority (PPP) in ProSe and that the PPP is set by the application. However the use of ProSe PPP in the ProSe UE-to-Network Relay scenario remained open. 

This paper discusses this issue and proposes a solution to resolve this open issue

2
Discussion

2.1
Priority handling in uplink direction
According to the agreement of SA2#109 the application layer in the Remote UE sets the ProSe PPP in uplink direction and then it is sent according to that priority to the Relay UE. The Relay UE responsibility is to forward the packets received over PC5 in the appropriate EPS bearer. It has not been clarified how the Relay UE selects the appropriate bearer.
Solution A: 
· The Relay UE maps the ProSe PPP into EPS QOS parameters (e.g. QCI) and then based on this mapping it selects the uplink bearer.

Solution B:

· The Relay UE selects the uplink bearers based on uplink TFTs.

Evaluation:
· Solution A requires the standardization of the mapping and basic change in the LTE interface handling in the UE. Another problem of the solution is that the ProSe PPP is not known at the receiving side.
· Solution B requires no additional specification in EPC. It can give a consistent behaviour if the Relay UE gets the appropriate uplink TFTs from the network, which might be possible e.g. by using PCRF. E.g. the application in the Remote UE can set the DSCP of the uplink packet and then the DSCP can be used in the Relay UE to select the EPS bearer. 
Note that the appropriate uplink TFTs are also needed when a UE of the same group is directly connected to the network. If the uplink TFTs are set in the Relay UE in a similar way as in UEs directly connected to the network then the uplink packets from a Remote UE can get similar treatment over EPS as uplink packets from UEs of the same group directly connected to the network, which is desired to get a consistent user experience. 
Proposal 1: It is proposed that in the UE-to-Network Relay scenario the Relay UE uses the uplink TFTs to select the uplink EPS bearers for relayed uplink packets. 
Note that this solution does not require any changes in EPC, but requires the appropriate setting of TFTs (e.g. PCRF deployment) and ProSe PPP to get a consistent user experience. This type of setting of TFTs and EPS bearer QOS parameters are also needed for the scenario when Public Safety UEs are directly connected to the network. The assumption (based on the LS sent in S2-151810) is that application sets the appropriate ProSe PPP is that the mapping rules with respect to application to ProSe PPP are provisioned to the remote UE either by pre-configuration or via application level (PC1) signalling. 
2.2
Priority handling in downlink direction for unicast traffic
According to the current specifications the downlink EPS bearer is selected in the PGW based on downlink TFTs. The Relay UE responsibility is to forward the packets received over an EPS bearer over PC5 and set the appropriate ProSe PPP as the application in the network cannot do this. The open issue is how the Relay UE selects the ProSe PPP for the downlink packets. 
Solution A: 

· The Relay UE maps EPS QOS parameters (e.g. QCI) into and a ProSe PPP value and then this value is used during the transmission of the packet over PC5. 
Solution B:

· The Relay UE uses a "PC5 TFT" (IP level filters similar to EPS TFTs) to set the ProSe PPP value for transmission over PC5. 

Evaluation:
· Solution A requires no additional signalling over EPC or PC5. The EPC QoS parameters should reflect the "importance" of the packets as otherwise the downlink packets will not get the expected packet handling within EPS. Therefore it is expected that they could be mapped in to ProSe PPP values in a way that generates the expected service level.
· Solution B requires additional signalling to convey the PC5 TFTs to the Relay UEs. The TFTs can be sent to Relay either over PC5, or over IP level signalling from the network, or within EPC specific (e.g. NAS) signalling. The benefit of the additional complexity is not clear, as correctly used EPS QoS parameters are also needed to meet the expected service level.
Proposal 2.1: It is proposed that in the UE-to-Network Relay scenario the Relay UE maps the EPS bearer QoS parameters (e.g. QCI) into a ProSe PPP value to be used for transmission over PC5 for relayed unicast packets. 
If the solution using mapping is selected as it proposed above then it should also clarified how the Relay UE receives the mapping rules. A standardized solution is not flexible and does not make possible service or service class specific mapping rules. A more flexible solution is when the mapping rules are provisioned in the Relay UE along with the Relay Service Codes. This solution would make possible to operators to create different type of mapping rules for different type of services. If the mapping rules need to be standardized for a specific service (e.g. for MCPTT application) then this can be done either in 3GPP or in other SDOs and in that case the configuration data should be aligned with the standardized values. Note that the Relay UE is not service aware as it performs IP level relaying.
Proposal 2.2: It is proposed that the mapping rules are provisioned in Relay UEs along with the Relay Service Codes to enable service type and operator specific mapping rules. 
3
Proposal 

It proposed to agree in the above proposals:

Proposal 1: It is proposed that in the UE-to-Network Relay scenario the Relay UE uses the uplink TFTs to select the uplink EPS bearers for relayed uplink packets. 

Proposal 2.1: It is proposed that in the UE-to-Network Relay scenario the Relay UE maps the EPS bearer QoS parameters (e.g. QCI) into a ProSe PPP value to be used for transmission over PC5 for relayed unicast packets. 

Proposal 2.2: It is proposed that the mapping rules are provisioned in Relay UEs along with the Relay Service Codes to enable service type and operator specific mapping rules. 

Based on these proposals the following changes are proposed in TR 23.713. It is also proposed to send a LS to RAN WG2 and SA WG6 about these agreements. 
********* Start of Changes ********

7.2.1.2
Unicast relaying

The ProSe UE-to-Network Relay function includes support for the relay of unicast traffic (UL and DL) between Remote UEs that are not served by E-UTRAN and the network. The ProSe UE-to-Network Relay provides generic L3 forwarding function that can relay any type of IP traffic that is relevant for public safety communication. The ProSe UE-Network Relay is a Layer-3 relay (figure 7.2.1.2.1).
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Figure 7.2.1.2.1: ProSe UE-to-Network Relay

The One-to-One Communication between Remote UE and ProSe UE-Network Relay is described in clause 7.1.

The ProSe UE-Network Relay uses the uplink TFTs to select the uplink EPS bearers for relayed uplink packets independently from the ProSe Per Pocket Priority applied over PC5.

The ProSe UE-Network Relay maps the EPS bearer QoS parameters into a ProSe Per Pocket Priority value to be applied for the downlink relayed unicast packets over PC5. The mapping rules are configured along with Relay Service Codes in the Relay UE. 
********* Next Changes ********

7.2.4
Topics for further study for ProSe UE-Network Relays

The following issues need to be resolved:

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


Resolution: this is in scope of SA3.

-
It is FFS if the IP Address preservation is supported when the Remote UE moves out of the ProSe UE-Network Relay coverage


Resolution: IP address preservation is not supported when the Remote UE moves out of the ProSe UE-Network Relay coverage

-
It is FFS whether for IPv4 the Prose UE-to-Network relay will have to implement NAT functionality.


Resolution: NAT shall be supported by Relays supporting IPv4.

-
It is FFS whether and how the EPC is aware of the remote UE's presence (e.g. for the purpose of authorisation, QoS, LI, etc.) in absence of direct NAS signalling connection between the Remote UE and the MME.

-
It is FFS how a ProSe UE-to-Network Relay performs priority handling of Remote UEs, as part of the broader topic on how to handle priority for ProSe communications in general.


Resolution: The PC5 transport for signalling and user plane between the Remote UE and the ProSe UE-Network Relay should use the same ProSe Priority and QoS mechanisms for PC5 defined in clause 7.5.1.

· It is FFS how the ProSe UE-to-Network relay applies per packet priority to the downlink traffic.

Resolution for unicast traffic: The ProSe UE-to-Network relay maps the EPS bearer QoS parameters into a ProSe Per Pocket Priority value to be applied for the downlink relayed packets over PC5.
********* End of Changes ********
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