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Discussion
A ProSe Relay UE can provide connectivity to the NW for a number of Remote UEs. The remote UE(s) user traffic is tunnelled in a bearer of an existing PDN connection for the Relay UE. In such a situation there may be a need to modify the characteristics of the bearer used to tunnel the traffic, either the bandwidth or other QoS characteristics may be modified. In such a situation the following use case is considered:
· A number of ProSe Remote UE(s) connect via PC5 to a ProSe Relay UE
· One or more  bearers of the Relay UE exist to be used for tunneling of remote UE traffic 
· The bearer of the Relay UE needs to be modified (increased throughput) to provide QoS for the remote UE(s) 
· The traffic streams for the remote UE(s) are forwarded by the Relay UE to and from the NW
In the use case above, a control logic is determining that a modification of the Relay UE bearer is needed. This control logic can be allocated in principle to the Relay UE, to the MME, to the ProSe Function or to the application. The algorithm may be based on actual application QoS requirements, input from the UE(s) or by subscription data or a combination of these. In case subscription data shall be used, it will be retrieved from the HSS for each of the remote UE(s) connected to the Relay UE. The S6a interface may be use to retrieve subscription data. A number of alternative signaling procedures are shown in the figure 1.
This  document does not relate to any eNB functionality that may be required for resource usage by multiple Remote UEs under single Network Relay UE, such aspects need to be handled by RAN. The alternatives given below are transparent to eNB.
Note that the use case discussed here is that bearer modification is triggered when one or several remote UE(s) connecting to the Relay and there is e.g. an increased need in bearer resources. However, there may also be that remote UE(s) disconnect from the relay and therefore a modification can be triggered by decreasing bearer resource need.
[bookmark: _GoBack]In addition, use case presented which relates to the Tdoc S2-151758 from SA2#109 may be addressed by the solution B, if so desired.




Figure 1. Overall modification procedure
The steps shown in figure 1 are: 
1. Remote UE(s) connect to Relay UE over PC5
After the remote UE(s) connect over PC5, a number of alternatives are considered: 
Alt A: The Relay UE trigger bearer modification
Or  
Alt B: The MME trigger bearer modification 
Or  
Alt C: OTT signalling trigger bearer modification 
The step 1 is out of scope of the discussion here.
Alternative A
For the Alternative A, the Relay UE considers the needed resources over the PDN Connection used for tunneling the remote UE traffic. There may be a control logic in the ProSe Layer in the Relay UE that calculates the required resources. The algorithm may use information about the QoS characteristics needed by the remote UE(s), which may be made available to the Relay UE by PC5 control signaling from the remote UE(s). This function can trigger a resource modification needed and start off a NAS signaling towards the NW. Basically, existing 3GPP procedure for ‘UE requested bearer resource modification’ as specified in TS 23.401 may be used as shown in figure 2. This solution implies that the relay UE is not transparent. From a UP perspective it can be transparent (IP forwarding) but not from a control relay function perspective.

Figure 2. UE requested bearer resource modification
Alternative B
For the Alternative B, the Relay UE indicates to the MME the remote UE(s) in a new message. The IMSI of the remote UE is included.
This part shall be performed by the Relay UE after the remote UE(s) have connected to the Relay UE. It is performed by the Relay UE over NAS signaling towards the MME (i.e. to the MME of the Relay UE). This message is a new NAS signaling message where the IMSI of the remote UE is indicated to the MME as being connected and served by the Relay UE. The remote UE(s) need to be handled by the MME, it is FFS if the MME shall authenticate the remote UE(s). The MME will keep the remote UE(s) associated to the Relay UE, without keeping separate contexts for the remote UE(s). Furthermore, there is no direct signaling between the MME and the remote UE(s). 
The MME retrieve the subscription data for the remote UE(s) based on the IMSI(s). The MME will use the received subscription data for the remote UE(s) to derive the aggregate resource need of the relay UE bearer and possibly start an MME trigger bearer modification. If the MME would not have contact with the remote UEs HSS, the MME could use the number of remote UEs together with value of the Relay UE QoS limitation (e.g. APN AMBR) for the relay UE as input to resource estimation.
MME initiated modification is based on the procedure ’HSS Initiated Subscribed QoS Modification’. In this procedure it is not shown to create a new bearer, but only modify existing. This anyway may be due to that the use case for HSS modification does not require this possibility, and should be no limitation for the use case discussed here.

Figure 3. MME requested bearer resource modification
Alternative C
For OTT triggering of bearer modification User Plane signaling will be used (Note that the bearer being modified is a bearer for the Relay UE, in which the remote UE traffic is tunneled). The signaling will go from a UE to an entity outside the EPC, i.e. on the SGi interface, so the triggering will be transparent to the EPC. If there is an Rx interface to the PCRF, it can be used to request a service setting to the EPC. It is not possible to directly request bearer modification over Rx.
· There are several possibilities to start the modification:
· Relay UE trigger bearer modification by an UP message
· Remote UE trigger bearer modification by an UP message
· The OTT signaling will go in the user plane, and the destination of the signaling may vary:
· The signaling can go from the APP/client in the UE (remote or relay-UE) towards the APP in the NW.
· The signaling can go from the ProSe layer in the UE (remote or relay-UE) towards the ProSe Function (the PF) in the NW.

 Figure 4. OTT requested bearer resource modification

Evaluation
Alt C:
· If the remote UE shall trigger a resource modification for relay UE, it needs to be aware of the bearer situation in the Relay UE. The bearer in the Relay UE may carry traffic for several remote UEs. It requires PC5 signaling to make the remote UE aware of the bearer modification needs in the relay UE, which seems strange. 
· If the relay UE shall trigger the resource modification, there needs to be some functionality in the PF layer in the Relay UE to manage the resource need for all the remote UEs that have traffic through the same Relay UE. This means that the forwarding of IP packets in the Relay UE is not transparent.
· Using an APP/client in the UE to signal towards an APP on the fixed side, needs that the APP in the UE (remote UE or the Relay UE) will be aware of the EPC Bearer situation. Normally, the Application should not know this. The method of signaling OTT in the MCPTT/IMS APP has further issues. It is questionable if the APP in the fixed side would know the Relay UE information to be able to connect to the right PCRF for the Remote UE it is supporting.  If Relay UE is transparent, it would not be connected to IMS and then the P-CSCF/MCPTT server would not be aware of the Relay UE resources but only Remote UE information.
· Using a ProSe control layer in the UE to signal towards the ProSe Function (PF) in the NW, needs that the PF would have an Rx interface towards the PCRF. This is not currently included in the 3GPP specs.
· To summarize Alt C, there seems to be one solution which is not entirely out of the question, and it is that the Relay UE signals towards the PF to trigger a bearer modification. However, besides implying that the Relay UE is not transparently forwarding IP packets, this solution requires a new Rx interface between the PF and the PCRF, and is therefore also ruled out for the time being. 
Alt A and Alt B:
· Alt A and B seems both possible, but the Alt A requires more functionality in the UE, while the Alt B uses the MME to aggregate and derive the bearer resource requirements for the relay UE and also allows for using the remote UE subscription information from the HSS. In alt A the relay UE will derive the required resources only based on remote UE indications without any information about the remote UEs subscription.
Conclusion
The Alt B, i.e. the MME trigger bearer modification together with Relay UE reporting of remote UEs is the preferred solution.  This also allow for the network operator serving the Network Relay UE to have knowledge of the number of Remote UEs being served and as such have a better understanding of its network resource usage.


2	Proposal
It is proposed to agree the following for inclusion in TR 23.713.

##################### START OF CHANGE ##############################
[bookmark: _Toc421021347]7.2.2.x	Relay UE resource modification
The MME may initiate a Relay UE resource modification if estimated that the relay UE bearer resources are not adequate for forwarding traffic for the remote UEs connected to it. The procedure is based on the “The HSS Initiated Subscribed QoS Modification”, except for the first message from the HSS to the MME, the “Insert Subscriber Data”, which is not used.



Figure 7.2.2.x-1: Call flow for ProSe UE-Network Relay
1. 	Relay UE sends Remote UE Report (IMSI, …) message the MME to indicate the remote UEs using the Relay,
2.	The MME retrieves Subscriber Data for the Remote UEs from the HSS.
Note, Steps 1 and 2 will be done whenever a new Remote UE connects to the Relay UE.
3.	The MME evaluates the Relay UE resources.
4.	The MME may perform the relay UE resource modification by using the steps 2a to 7 of the “The HSS Initiated Subscribed QoS Modification”-procedure as defined in TS 23.401.

##################### NEXT CHANGE ##############################


[bookmark: _Toc421021348]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.

[bookmark: _Toc421021349]7.2.5	Conclusions on ProSe UE-Network Relays
The ProSe UE-Network Relay is a Layer-3 relay (i.e. an IP router), as agreed in Rel-12 ProSe.
The MBMS Relay information, TMGI, and ECGI, is sent in a Relay Discovery Additional Information Discovery message
 A Relay UE supporting eMBMS traffic may transmit multiple discovery messages that contain ECGI and/or the TMGIs .
The triggering of TMGI advertisement, ECGI advertisement and establishment of the ProSe one-to-one communications links are based on the PC5 Signalling Protocol introduced in section 7.1.1.2.
The Relay selection and reselection procedure needs to consider both the upper layer discovery information defined in clause 6.1.2.1 and the radio layer information that will be defined by RAN. The interactions between these considerations at different layers are implementation specific.  The ProSe Function shall be able to configure the Remote UE with a set of radio layer selection criteria for using the radio layer information in UE-to-Network Relay selection.
NOTE: The radio level information and radio layer selection criteria will be specified by RAN WGs. 
ProSe UE-Network Relay procedure based on what is defined in the sub-clause 7.2.2.1 should proceed to the normative work except authentication part which would be done by SA3 WG.
The solution for multicast/broadcast traffic support using IP multicast on relay described in clause 7.2.2.4 is not considered for specification in Rel-13.
The EPC is aware of the remote UE's presence by NAS signalling between the Relay UE and the MME.
The MME may initiate a bearer resource modification for the Network Relay UE.

##################### END OF CHANGE ##############################
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