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Abstract of the contribution: Propose additions on the architecture assumptions to eRemote-UE and eRelay-UE MM procedures.
1. Discussion
According to 23.303
[bookmark: _Toc468692662]4.4.5	MME
In addition to the function defined in TS 23.401 [5] in case of ProSe MME performs the following functions:
-	receives subscription information related to ProSe from the HSS;
-	provides indication to the E-UTRAN that the UE is authorized to use ProSe.
-	maintains a list of Remote UEs handled by a UE-to-Network Relay UE for the specific PDN and forwards the Remote UE information towards S-GW.
In ProSe Release 13, we have agreed that the MME will keep a list of Remote-UEs that have an active PDN connection. In ProSe we have not the concept of a Remote UE in Idle state.
Observation 1: In Release 13 ProSe the MME have the functionality of keeping record of an active Remote UE and which Relay UE that is currently serving the Remote UE.
Can the above functionality be extended to also support inactive Remote UEs (ECM_IDLE)? 
In the first place, in order to become registered in MME as a remote UE, the remote UE must have been using a relay UE for e.g. setting up indirect 3GPP communication. After the indirect 3GPP communication ended, the remote UE will transition to ECM_IDLE and MME can update the corresponding UE state to ECM_IDLE. 
Proposal 1: The MME shall keep a record of the eRemote UE in both ECM_CONNECTED and ECM_IDLE state.
A UE in ECM_IDLE will need to perform MM procedures and AS procedures e.g. periodic TAU, Mobility TAU, cell reselection, listen to paging and cell broadcast,... How should a eRemote UE behave in ECM_IDLE? The eRelay UE will naturally perform MM updates to the MME. Updates from the eRemote UE via the eRelay UE will only confirm that the eRemote UE is still using the same relay UE. This would not be very efficient.
Proposal2 : The MM reporting from the eRelay UE will also be valid, implicitly, for all eRemote UEs that the MME have in the record.
Proposal 3: As long as the eRemote UE is registered to the eRelay UE, the eRemote UE will not need to perform its own MM procedures towards the MME. E.g. the eRemote UE P-TAU timer will reset when the eRelay UE send the P-TAU. This would prevent the eRemote UE to be implicitly detached from the network.
In practice, this would mean that the eRemote UE will camp on a eRelay UE instead of camping on a cell.
Observation 2: The remote UE would need to perform radio level measurement on the relay UE, to make sure that the relay is still good to camp on. 
RAN needs to define what radio signals the eRemote UE shall measure on e.g. D2DSS or periodic announcement message. If the eRemote UE finds the relay no longer suitable to camp on the eRemote UE will need to report this to the MME.
Proposal 4: An eRemote UE that no longer wants to be registered together with an eRelay UE, will needs to perform a TAU directly towards the network or connect to the network via a new eRelay UE.
In ECM-IDLE the UE needs to monitor paging messages, however a eRemote UE can be out-of-coverage. In this case the eRemote UE would not be able to monitor paging messages send over Uu. To page an eRemote UE in this case requires that the paging message is relayed by the eRelay UE to the eRemote UE.
Proposal 5: The eRelay can monitor paging messages intended for the eRemote UE
Requiring the eRelay UE to monitor all eRemote UEs paging occasions, would add extra work and increase the power consumption for the eRelay UE. Therefore it make sense to investigate an efficient method to relay the paging message via the eRelay UE, without requiring the eRelay UE to wake-up and listen to more paging occasions.
Proposal 6: Enhance the paging message, with information that the paging message is for one of the eRemote UEs registered to the eRelay UE. Details on the enhancement needs to be agreed together with RAN. 

2. Conclusion
The following observation and proposals shall be considered.
Observation 1: In Release 13 ProSe the MME have the functionality of keeping record of an active Remote UE and which Relay UE that is currently serving the Remote UE.
Proposal 1: The MME shall keep a record of the eRemote UE in both ECM_CONNECTED and ECM_IDLE state.
Proposal2 : The MM reporting from the eRelay UE will also be valid, implicitly, for all eRemote UEs that the MME have in the record.
Proposal 3: As long as the eRemote UE is registered to the eRelay UE, the eRemote UE will not need to perform its own MM procedures towards the MME. E.g. the eRemote UE P-TAU timer will reset when the eRelay UE send the P-TAU. This would prevent the eRemote UE to be implicitly detached from the network.
Observation 2: The remote UE would need to perform radio level measurement on the relay UE, to make sure that the relay is still good to camp on. 
Proposal 4: An eRemote UE that no longer wants to be registered together with an eRelay UE, will needs to perform a TAU directly towards the network or connect to the network via a new eRelay UE.
Proposal 5: The eRelay can monitor paging messages intended for the eRemote UE
Proposal 6: Enhance the paging message, with information that the paging message is for one of the eRemote UEs registered to the eRelay UE. Details on the enhancement needs to be agreed together with RAN. 
 


3. Proposal
It is proposed to update TR 23.733 to reflect above conclusions.
* * * Start of changes * * * *

[bookmark: _Toc467658319][bookmark: _Toc472927905]4.1	Architectural assumptions and requirements
Editor's note:	This clause will document any architectural assumptions and requirements for architecture enhancements to ProSe UE-to-Network Relay.
The following architecture assumptions are made for this study item:
-	The eRelay-UE is a Layer 2 relay.
-	The NAS signaling from the eRemote-UE is sent to MME using an Indirect 3GPP Communication via an eRelay-UE. On the eNB, each eRemote-UE has an associated S1-MME interface.
-	The PC5 user plane and LTE-Uu user plane of eRelay-UE are used to transport user data between eRemote-UE and core network.
NOTE:	The user plane and control plane protocol stack of layer 2 relay is documented in TR 36.746 [3].
[bookmark: _GoBack]-  MME maintains a list of all eRemote-UEs served by an eRelay-UE when the eRemote UEs are both in ECM_IDLE and ECM_CONNECTED state.
-  When the eRelay-UE performs MM procedures, then implicitly all eRemote-UEs will also be updated.
-  The eRemote-UE can camp on an eRelay UE
-  The Network can page an eRemote-UE via an eRelay UE


* * * End of changes * * * *
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