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Abstract of the contribution: This paper proposes a solution to key issue #x paging.
Discussion

Whether it is control plane signalling or user plane data, for the communication between an eRemote UE and core network, an eRelay UE should always be involved. Accordingly, when the eRemote-UE transits from idle mode to connected mode, it can be assumed that the eRelay-UE is already in connected mode. Otherwise, the eRemote-UE cannot exchange messages with core network.
When the eRelay UE is already in connected mode due to its own activity or other eRemote UE, there is no need for the eRelay UE to monitor paging channel because eNB can send any message to the eRelay UE anytime. Then, to notify terminating traffic for the eRemote UE in idle mode, conventional paging procedure cannot be used because the associated eRelay-UE does not monitor paging channel over Uu.
When the eRelay UE is in idle mode, the question is which paging occasion should be monitored by the eRelay UE. If the eRelay UE additionally monitors paging occasion of the eRemote UE, additional information to calculate paging occasion should be delivered to the eRelay UE. Furthermore, if the eRelay UE serves several eRemote UEs, then the number of paging occasions to monitor also increases, leading battery drain of eRelay UE. 
Accordingly, notification of downlink data arrival for an eRemote-UE requires different approach than normal paging procedure. 
Proposal

It is proposed to add a following solution into TR 23.733.
* * * * Start of 1st Change * * * *
5.y.x
Solution #x: Delivery of terminating data for an eRemote-UE
5.y.x.1
Description
6.y.x.1.1
General
An eRelay-UE monitors paging channel using its own identity. Additional paging occasion monitoring based on other eRemote-UEs identity is not required for the eRelay-UE.
When there is an incoming downlink traffic for an eRemote-UE, the MME of eRemote-UE identifies the MME of associated the eRelay-UE, and the MME of eRelay-UE wakes up the eRelay-UE. Once the eRelay-UE switches to connected mode, the eRemote-UE is notified of incoming downlink traffic.
Section 6.y.x.1.2 shows how the association for the eRemote-UE and eRelay-UE is established in the network, and section 6.y.x.1.3 shows how the notification of incoming downlink traffic is made using the established context.
6.y.x.1.2
Association establishment procedure
Figure 6.y.x.1.2-1 shows how a context for an eRemote UE is established between MMEs.

[image: image1.emf]eRemoteUE

eRelay

UE

eNB

eRelayUE

MME

eRemoteUE

MME

eRemoteUE

S-GW

eRemoteUE

P-GW

0. Association & Authorization

4. RRC message 

(+NAS message)

1. RRC Connection Setup

2. S1Setup

3. ECM Connected

5. NAS message

(+eRelayUE MME ID)

6. Create Session

7. Association

Request

8. Association

Response

9. NAS message

4. RRC message 

(+NAS message)


Figure 6.y.x.1.2-1: Association establishment
0.
An eRemote-UE discovers an eRelay-UE and establishes one-to-one communication. The eRemote-UE is authorized to use the discovered eRelay-UE by the network. 
1.
After authorization is completed, the eRemote UE needs to register itself to the network. For the signalling between the eRemote-UE and the network, the eRelay-UE first establishes RRC Connection toward eNB.
2.
Based on the request from the eRelay-UE, eNB establishes S1 link for the eRelay-UE with the MME of the eRelay-UE.

3.
The eRelay-UE moves into ECM-Connected mode.

4.
The eRemote UE starts registration procedure. NAS messages (e.g. Attach Request) sent by the eRemote-UE is transported via RRC message to the eNB. eNB set-ups additional context for the eRemote-UE.
5.
NAS messages from the eRemote-UE is delivered to the MME of eRemote-UE. In this S1-AP procedure, eNB additionally deliver to the MME of the eRemote-UE information regarding the MME serving the associated eRelay-UE and identifies of the eRelay-UE. 
6.
The MME of the eRemote-UE’s creates session for the eRemote-UE and builds context for the eRemote-UE using information delivered from the eNB.
7.
After successful creation of session for the eRemote UE, using the information delivered from eNB, the MME of the eRemote-UE sends Association Request toward the MME of the eRelay-UE. This is used to request association between the MME serving the eRemote-UE, the MME serving the eRelay-UE, the eRemote-UE and the eRelay-UE. 
8.
eRelay-UE’s MME keeps information regarding eRemote-UE and replies with Association Response to confirm the successful association between the MMEs.
9.
eRemote-UE’s MME generates a NAS message (e.g. Attach Accept) and this is transported to eNB via S1-AP
10.
eNB transmits the NAS message to eRemote-UE via the eRelay-UE over a RRC message.
6.y.x.1.3
Downlink data transfer procedure for an eRemote-UE

After association is established in core network as in section 6.y.x.1.2, the eRemote-UE may be put into RRC-Idle mode. Figure 6.y.x.1.3-1 shows how downlink data for this eRemote-UE can be delivered.
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Figure 6.y.x.1.3-1: Remote UE paging
0.
Downlink data arrives at the eRemote-UE’s S-GW

1.
eRemote-UE’s S-GW sends a Downlink Data Notification message to eRemote UE’s MME.

2.
Based on the MME information of the associated eRelay-UE, the eRemote-UE’s MME sends Remote Paging Request message to the eRelay-UE’s MME.
3.
After receiving Remote Paging Request message from the eRemote-UE’s MME, eRelay’s MME starts paging procedure to bring the associated eRelay-UE into connected mode.

4.
In response to the received paging message, the eRelay-UE starts service request procedure

5.
After signalling connection is established toward the eRelay-UE, the MME of the eRelay-UE sends Remote Data Notification message to eRelay-UE with the identity of the eRemote-UE. Remote Data Notification requests the eRelay-UE to inform the eRemote-UE of paging.  

6.
The eRelay-UE informs the eRemote-UE of paging.
7.
The eRemote-UE starts a Service Request procedure. 
* * * * End of Changes * * * *
3GPP

SA WG2 TD


_1551267056.vsd
eRemoteUE


eRelay
UE


eNB


eRelayUE MME


eRemoteUE MME


eRemoteUES-GW


eRemoteUE P-GW


0. Association & Authorization


2. S1Setup


3. ECM Connected


5. NAS message (+eRelayUE MME ID)


6. Create Session


4. RRC message  (+NAS message)


1. RRC Connection Setup


7. Association Request


8. Association Response


9. NAS message 


4. RRC message  (+NAS message)



_1551515015.vsd
eRemoteUE


eRelay
UE


eNB


eRelayUE MME


eRemoteUE MME


eRemoteUES-GW


eRemoteUE P-GW


3. Paging of eRelay-UE


7. Service Request Procedure


4. Service Request Procedure


0. DL data arrival


1. DDN


2. Remote Paging  Request


5. Remote Data Notification
(eRemote-UE ID)


6. Paging



