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Abstract of the contribution: A new solution is provided to describe how an eRemote UE can be paged with limited impacts to the eRelay-UE 
1. Discussion
In the last RAN2 meeting solutions were proposed allowing a eRemote UE having a D2D connection with a eRelay UE to be paged by the network via the eRelay UE. 
Solutions were focused on configuring the eRelay UE to either:

· monitor the paging occasions of the eRemote UE or 
· monitor for paging messages within the eRelay UEs paging occasions. 
Both options have disadvantages since the eRelay UE and the core network (i.e. MME) are impacted. The eRelay UE implementation complexity is increased as the UE is required to monitor additional POs which also affects the UEs battery life. The core network is also impacted since MME coordination is required between the MME serving the eRelay UE and the MME serving the eRemote UE in order to exchange DRX configuration parameters.
This paper provides an alternative solution that has limited impacts on the implementation of the UE. In the solution proposed the eRelay UE does not need to be configured to monitor additional POs based on the number of eRemote UEs connected to the eRelay UE.

The main aspects of the solution are the following:

· The MME sends the paging message of a eRemote UE within dedicated NAS signalling towards the eRelay UE

· The eRelayUE identifies a paging message is for a eRemote UE and forwards the message to the eRemote UE via PC5

NOTE: The solution assumes that the MME serving the eRemote UE is aware of the MME serving the eRelay UE. There are already a number of solution proposed for Key Issue 1 that supports such functionality.
The figure below illustrates the approach:
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Figure 1: eRemoteUE paging via dedicated NAS message towards eRelay UE
One of the advantages of such approach is that paging is supported irrespective of the connection state of the eRelay UE.
· If the eRelayUE is in CONNECTED state the MME provides the paging message within a Dedicated NAS signalling. 

· If the eRelay UE is in IDLE state the MME pages the eRelay UE in order to provide the eRemote UE paging message within a NAS message.
2. Proposal
It is proposed to include a solution for Key Issue 6 based on the solution provided above.
The following changes are proposed within TR 23.733

*/ Start of Changes
6.x
Solutions to Key Issue 6
6.x.y
Solution Y: Paging of eRemote-UE via Dedicated NAS signalling towards eRelay-UE 
6.x.y.1
Description

The main aspects of the solution are the following:

· The MME sends the paging message of a eRemote UE within dedicated NAS signalling towards the eRelay UE

· The eRelayUE identifies a paging message is for a eRemote UE and forwards the message to the eRemote UE via PC5

NOTE: The solution assumes that the MME serving the eRemote UE is aware of the MME serving the eRelay UE. There are already a number of solution proposed for Key Issue 1 that allows such functionality.

The figure below illustrates the approach:
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Figure x: eRemoteUE paging via dedicated NAS message towards eRelay UE
One of the advantages of such approach is that paging is supported irrespective of the connection state of the eRelay UE.

· If the eRelayUE is in CONNECTED state the MME provides the paging message within a Dedicated NAS signalling. 

· If the eRelay UE is in IDLE state the MME pages the eRelay UE in order to provide the eRemote UE paging message within a NAS message.

The call flow to support such approach is as follows:
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Figure x: Paging of eRemote UE is sent over dedicated signaling to eRelay UE

Steps are as follows:

1. Remote UE discovers eRelay UE and establishes a D2D connection

2. The eRemote UE establishes an indirect connection via the eRelay UE. At this point the MME serving the eRemote UE is aware that the connection is relayed and the identity of the MME serving the eRelay UE. 

3. At some point the eRemote UE enters IDLE state and releases the indirect connection. The eRemote UE is still maintaining a D2D connection with the eRelay UE. 

4. The MME serving the eRemote UE receives a trigger to page the eRemote UE

5. The MME identifies that the eRemote was connected via the eRelay UE and decides to page the eRemote UE via the eRelay UE

6. The MME may check with the HSS to find the MME serving the eRelay UE. This is required in case, for example, the eRelay UE handovers and the MME (Relay) is relocated.

7. Paging message is sent via the S10 reference point towards the MME serving the eRelay UE. Paging message includes the eRemote UE and eRelay UE identity 

8. MME serving eRelay UE receives the paging message and identifies the eRelay UE in order to send the paging message within dedicated signaling towards eRelay UE

9. If the eRelay UE is in IDLE state the MME (Relay UE) pages the eRelay UE. The paging message can include a cause value to indicate to the eRelay UE that the page is due paging required for a eRemote UE.

10. eNB broadcast paging message

11. Relay UE receives the paging request and establishes a service request towards the MME (Relay UE). The Service Request NAS message may include an indication (i.e. cause value) indicating that the Service Request message was sent due to a paging required for a eRemote UE.

12. Based on the Service Request received the MME (Relay UE) sends paging message of the eRemote UE within dedicated NAS signaling towards the eRelay UE. The paging message can be sent within NAS Downlink Transport message

13. Relay UE detects that the message is intended for a eRemote UE

14. Relay UE sends the paging message via PC5 signalling.

6.x.y.2
Impact analysis
MME

· MME coordination is required in order to provide the paging message

· Sending a paging message via dedicated NAS signalling towards eRelay UE

UE

· Identify a paging message direct to a eRemote UE within dedicated NAS signalling
6.x.y.3
Evaluation
3GPP
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