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Introduction

It is a requirement to support idle mode mobility between UMTS and LTE/SAE while reducing signalling load and UE not having to monitor more than one system.  To reduce the transition time and it can be expected that UEs are retained in URA-PCH for significant long periods.   It is hence desirable to also support this mobility requirement also for URA-PCH state.

Discussion

Inter-system mobility between UMTS and LTE/SAE can be analysed as follows:

1) Most of the paging load can be expected to be due to downlink data.  The exceptions today are for SMS and for network initiated signalling.  SMS is likely to supported over IP in LTE timeframe and can be considered as any other IP traffic.  The other requirement for network initiated signalling is for example due to change in network subscription parameter.
It can be thus be concluded that real time paging is due to downlink data.  Paging due to other requirements can happen but these are not time critical.

2) One IP point of presence (anchor) is required across both systems.  This is required so that all downlink data arrives at the same node and is a requirement for both connected mode and idle mode mobility.  This node must then direct data to the right network depending on the location of the user.

3) One HLR entry to point to the subscriber data store irrespective of the location of the user.  This is required for backward compatibility with pre-LTE HLR.  It should be possible for the HLR to contact and update the subscriber record when required.

4) A paging area that encompasses cells from both technologies.  However, this does not necessarily require that the registration area is common across both technologies.

5) The UE can for example have “registration” with UMTS and LTE/SAE and retain the registration area from both networks.  This will require that the UE monitor the registration areas it is in for both UMTS and LTE/SAE and update the system whenever it changes the registration area in either technology.  Since the UE  is in Idle state and this monitoring can be done in the background.  
Alternatively, the network can keep a database of the overlap between the two registration areas.  A common registration area spanning both technologies can also be thought of but to look at this in more detail will first require a decision on the LTE RAN architecture.

6) To allow paging across both technologies, several possibilities can be thought of:

a. The technology over which the UE last communicated originate the paging over both technologies.

b. The anchor is kept informed about the URA-PCH state and either initiates a page in the other technology or duplicates the data and sends it to both technologies.

7) UE on receipt of a page provides a paging response.  If the paging response is a technology different from the last communicated in, then bearers don't exist in that technology and must be set up as a consequence of the paging response.  Depending on whether the anchor duplicated data or not, it may be necessary to forward data from the last communicated technology to the current one.   This can follow the same forwarding as required in connected mode between the two technologies.

Conclusion and Proposal

The paper looked at the feasibility of common paging area across UMTS and LTE/SAE also in URA-PCH state.  It provided solutions in sufficient detail to indicate viability of a solution.  More detailed solution depends on the architecture chosen for LTE./SAE and also after connected mode mobility is handled.

It is hence proposed to continue studying inter-system mobility in LTE-Idle also for URA-PCH state.

It is also proposed to add the following sentence to the bottom of section 7.5.2

======================================================

7.5.2
Solution for key issue Inter 3GPP Access System Mobility in Idle State

Editor's note: Whether a UE can be registered in more than one 3GPP access system at one time and the possible effects on SAE/LTE is FFS.

The SAE/LTE 3GPP Access System has an MME (FFS whether in RAN or CN). The corresponding 2G/3G MME is the SGSN. Furthermore, the SAE/LTE 3GPP Access System has a UPE. The corresponding 2G/3G UPE is the SGSN or SGSN/GGSN. The UE registers with the MME and UPE of the selected 3GPP Access System. The MME of the 3GPP Access System stores a UE contexts, e.g. permanent and temporary user identities, mobility state, tracking area. The UPE of the 3GPP Access System stores a UE contexts, e.g. parameters of the basic IP bearer service, keeps network internal routing information. The MME can store the UE context for long to allow for detach and reattach with temporary identity (user identity confidentiality). The UE is only in one 3GPP access systems registered at one time and not at multiple in parallel.

The SAE/LTE 3GPP Access System combines network attach and establishment of basic IP bearer capabilities (always on), i.e. all parameters required for a best effort IP bearer service are allocated for the UE. In idle state all data transfer resources between UE and network are released and only information for basic IP bearer is stored in the network. There is a simple, preferably unique, mapping between 2G/3G and SAE IP bearer parameters

According to 2G/3G and LTE idle state definitions the UE (re-)selects cells and also access systems. The change of the access system in idle state triggers a network registration by the UE. It is FFS whether this is triggered by different tracking areas for different access systems or by other information.

User identity confidentiality requires the UE to register the access system change with the network using a temporary identity. The temporary identity is resolved to a permanent  identity by the old serving MME. This information transfer between old and new serving MME transfers also other UE context information like security parameters and IP bearer parameters to the new serving MME/UPE. The UE context transfer is preferred as it is typically faster than establishing security association and IP bearer again in another access system. 

The routing between UPE and intersystem mobility anchor is updated, which is the precondition for being able to page the UE when downlink data arrive. And, the home register (e.g. HSS) is updated with registration of the UE at another MME/UPE. These functions are shown in the figure 7.5-1.
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Figure 7.5-1: 3GPP Inter Access System Change between SAE/LTE and 2G/3G

In the information flow below MME and UPE are shown together for simplicity reasons. This does not preclude a separation. Two independent entities require an interface between both for example for paging, then registration between each other and double context transfer.


[image: image2]Figure 7.5-2: Information flow for change in idle state from 2G/3G to SAE/LTE

1)
The UE in idle state re-selects a different 3GPP access system.

2)
The access system reselection triggers a network registration by the UE and sends its temporary identity and potentially its old tracking area or another parameter identifying the old MME/UPE to the new MME/UPE.

3)
The new MME/UPE derives an address of the UE’s old MME/UPE from the parameters sent by the UE. The new MME/UPE sends the UE parameters to the old MME/UPE.

4)
The old MME/UPE sends a UE context to the new MME/UPE. The UE context includes a permanent user identity and other information, e.g. security and IP bearer parameters.

5)
The user/UE may be authenticated in the new MME/UPE.

6)
The new MME/UPE derives from the permanent user identity an HSS address and registers itself as the MME/UPE serving the user at the HSS.

7)
The HSS deletes the UE context in the old MME/UPE.

8)
The HSS confirms the registration of the new MME/UPE.

9)
The new MME/UPE confirms the UE’s network registration and allocates a new temporary identity to the UE.

10)
The new MME/UPE updates the route from the intersystem mobility anchor to itself. Mobile terminated packets arrive at the new MME/UPE.

For change in Idle State from SAE/LTE to 2G/3G the same information flow is applicable with a changed order of MME/UPE entities.
Editor’s Note: The above solution does not cover inter-system mobility for UEs in URA-PCH.  It is highly desirable to support signalling optimisations for UEs in URA-PCH state as well.  Solutions are FFS.
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