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A paging approach for UE for solution 2 is introduced in this contribution. This approach defines a new message based on S1-MME.
1. Introduction
This contribution provides a paging approach for Solution 2 in TR 23.829. This approach defines a new S1-MME message or reusing the “Initial UE Message” to triggering MME send paging message to UE. During the conference call, it is agreed to use a new S1-MME message to achieve this.
2. Discussion

For the Solution 2 in TR 23.829, an Offload Processing Module (OPM for short) is introduced. The OPM has NAT and routing function. When downlink IP traffic arrive OPM while the UE is in IDLE mode, the packet may trigger the network paging UE in the following alternative ways that proposed so far:

· Alt 1: Setup a tunnel between OPM and PGW/GGSN. When downlink packet arrives, the OPM sends a packet to PGW/GGSN through the tunnel. PGW/GGSN recognizes that the packet is for the UE and will send data to SGW/SGSN to trigger paging as routine. 
· Alt 2: Setup a tunnel between OPM and SGW/SGSN. When downlink packet arrives, the OPM sends a packet to SGW/SGSN through the tunnel. This will further leading to MME/SGSN trigger paging UE.
· Alt 3: Define a message between OPM and MME/SGSN for paging. Defining a new S1-MME message or reusing the “Initial UE Message” to triggering MME/SGSN send paging message to UE.
In the following the Alt 3 is explored and is recommended to use in R10.
2.1
Paging Mechanism

2.1.1
Paging Message Procedures
We use LTE/EPC for illustration and UMTS can be similarly applied. The message flows are illustrated in Figure 1:
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Figure 1. Message Flow for Paging
1. When the OPM receives downlink data for a UE which has no session activated (i.e. the UE context data indicates no downlink user plane RB ID), it buffers the downlink data. 

2. The OPM sends a S1-MME control message to the MME to trigger the paging procedure. Since there is no control plane connectively for the given UE, there must be an initial message carrying the UE identification. Such a S1-MME message can be implemented in either way illustrated as below: 

2a. Reuse the Initial UE Message. The message can be built with an empty NAS message, together with UE identification, CSG ID, and TAI, etc. A flag indicating the offload type (LIPA/SIPTO) may also be needed.

2b. Define a new signaling message, such as “Paging Request”. The message informs MME the UE identification and the offload type if necessary. The MME shall be able to recognize the message.

How the OPM obtains the UE identity (GUTTI/S-TMSI) is described in section 2.1.2 below. 
3. MME analyze the message received from step 2 to get the UE identification for paging. 

A “limited area paging mechanism” may be performed by the operator if the offload type is LIPA. The MME limits the paging to the area where OPM covers. 
If the operator does not limit the paging area, the UE can be activated outside the area where OPM covers. While in such situation, the OPM will not send packets outside to UE. Therefore, there is no contradiction with the requirement of SA1:“Local IP Access traffic shall be routable only between the UE, H(e)NB and other entities within the residential/enterprise IP network.”. 
4. The H(e)NB performs paging as existing mechanism.

5. The UE will respond to the paging message with Service Request (NAS message). The corresponding S1-U connection and radio bearer will be rebuilt, and the UE is back to connection state.

6. After UE back to Connected mode, downlink and uplink data will be transmitted.
2.1.2
Obtain UE ID
In step 2 above, the MME need the information of the UE identification for paging. GUTI can be used for the UE identity because of the following considerations: 

1) More secure as a temporary parameter compared with IMSI.
2) GUTI contains the MME information by which OPM knows where the message shall be sent.
The UE identification is send to RAN in the procedures of PDN connectivity establishment/modification whenever the MME allocates or reallocates a new GUTI to UE, if LIPA/SIPTO is authorized according to the subscription data. The procedures may include Attach, TAU and UE requested PDN connectivity of multiple-PDN support UE.
2.2
Proposal 
In order to minimize the impact to current specifications, it is a cleaner way to introduce a new S1-MME message to trigger the paging of MME.

Proposal 1: It is recommended to define a new S1-MME based message to trigger the paging if paging is required in R10.
The following changes are suggested to be added in to TR 23.829.

***************************************Start of change**************************************

5.3
Solution 2 – Local IP Access and Selected IP Traffic Offload at H(e)NB by NAT
5.3.1
Applicability

This solution supports the following scenarios:

-
Local IP access for HNB and HeNB Subsystem

-
Selected IP traffic offload for HNB and HeNB Subsystem

This solution, implemented by a Offload Processing Module (OPM for short), is applicable for breakout "in the residential/enterprise IP network".

5.3.2
Architectural principles

-
UEs are only required to activate one PDN connection for LIPA, SIPTO, and traffic going through the mobile operator's Core Network;
-
The OPM has the ability to drag/insert the LIPA and SIPTO traffic from/into PDN connection per operator policies (e.g. destination address, port number, etc.);
-
There is a NAT inside the OPM to ensure returning LIPA and SIPTO traffic reaches H(e)NB despite topologically incorrect source address;
-
Pre-Rel9 UEs that support single PDN connections may simultaneously access LIPA, SIPTO and the mobile operator's Core Network;

-
For a PDN connection initiated by a UE connected to a H(e)NB, the MME/SGSN shall decide whether LIPA or SIPTO is enabled depending on the subscription data and operator policy;

-
A dedicated APN may be used to indicate that the PDN connection established through this APN is for LIPA or SIPTO. All the traffics associated with this PDN connection are offloaded.
5.3.3
Paging and Mobility Support

5.3.3.1
Routing packets to the core network

If the LIPA or SIPTO function is enabled by the MME/SGSN for the UE's PDN connection, the MME/SGSN indicates the public IP address of PGW/GGSN to H(e)NB;

-
When H(e)NB receives a downlink LIPA or SIPTO packet it does not know how to deliver (e.g. when the UE is in idle mode, or when the UE has moved out of the H(e)NB coverage), it tunnelled the packet to the P‑GW/GGSN after NAT‑ting the packet and the P-GW/GGSN delivers it as non-LIPA or SIPTO traffic;

-
The interface needs to be connected via the Internet.
5.3.3.2
Introducing a S1-MME message
Besides the above mechanism, paging can be implemented through introducing a S1-MME control message
· The UE identification is send to OPM in the procedures such as Attach, TAU and UE requested PDN connectivity.
· In LIPA case, limiting the paging within the area covered by OPM is per operator policy.
We use LTE/EPC for illustration and UMTS can be similarly applied. The message flows are illustrated in Figure X:
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Figure X. Message Flow for Paging
· When the OPM receives downlink data for a UE which has no session activated (i.e. the UE context data indicates no downlink user plane RB ID), it buffers the downlink data.
· The OPM sends a S1-MME control message to the MME. Such a S1-MME message can be a new signaling message, such as “Paging Request”. The message informs MME the UE identification and the offload type if necessary. 
· MME analyze the message received from step 2 to get the UE identification for paging. A “limited area paging mechanism” may be performed by the operator if the offload type is LIPA. The MME limits the paging to the area where OPM covers. 
****************************************End of change***************************************
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