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Additional description on session management for Enhanced Up solution
1 Introduction

This contribution provides an additional description on session management for the Enhance Up solution, for better understanding of the readers.
2 Proposed Texts/Changes
***First change***
5.1.1.3.1 PS mobility overview

A GAN terminal under WLAN coverage, has several specificities that do not exist for a GERAN/UMTS terminal:

1) No LA/RA needed in WLAN: Once authenticated, authorized and GAN registered, the GAN terminal has an IPSec tunnel and a TCP connection with the GANC. Therefore, it is possible to reach the terminal at cell level without any paging. Consequently, there is no need for LA/RA concept in the WLAN. 

2) Make before break: WLAN radio and GERAN/UMTS radio can operate simultaneously. This allows for a simpler handover mechanism, which consists in establishing a second leg in the new RAT, then releasing the first leg in the old RAT.. 

· No need for MM/PDP context transfer from one RAT to another. 

· The two systems can remain fully independent: they can have their own radio parameters, their own security mechanisms, etc. 

[image: image7.emf]
Figure 4: GGSN as anchor point in the user plane

The establishment of the legs (bearers) is performed via GA-SM procedures (equivalent to Activate PDP Context, Modify PDP Context, Deactivate PDP Context, etc.).

Control plane anchor 

The control plane anchor is a different function from the user plane anchor. The principle is that signalling messages related to one UE must be routed to the same entity (Proxy-Gn) whatever the active UE is on 3GPP or on WLAN.  To avoid any changes to existing GGSN, it is proposed to host the Gn-Proxy function in the GANC. 

To allow for mobility between GAN and GERAN/UMTS, the EGANC acts as a Proxy-Gn i.e. when the terminal activates a PDP context in the GERAN/UMTS system, the APN address resolution by the DNS causes the legacy SGSN to route the signalling messages towards a Proxy-Gn (EGANC). The Proxy-Gn (EGANC) then routes them to the GGSN. In other words, the EGANC is an anchor point for control plane. 



[image: image1]
Figure 5 Mobility management in Enhanced Up solution
Anchor PDP

The Proxy-Gn function, hosted in EGANC, provides the PDP context anchor functionality for the EGAN capable MS while acting as a relay for the first PDP context creation of the MS that are not EGAN capable. From an external point of view the Proxy-Gn is seen as a GGSN by the SGSN and the GA-SM entity, but its role is limited to the control plane only. 

For providing the PDP context anchor functionality, the Proxy-Gn introduces the concept of Anchor PDP context. An Anchor PDP context is a PDP context with several GTP-C end points called terminations. An Anchor PDP context embeds:

· one Access Termination per access technology. For the case of the EGAN there are two access terminations in the Anchor PDP context: 

· one for the EGAN mode. This is the GTP-C end point for signalling with the GA-SM.

· one for the GERAN/UTRAN mode. This is the GTP-C end point for signalling with the SGSN.

· one Network Termination. It is the GTP-C end point for signalling with the GGSN. 

Anchor PDP context interface

The Anchor PDP context interfaces the SGSN, GA-SM (EGANC) and the GGSN in Gn. However only the GTP-C part of Gn is considered since the user plane (GTP-U) is out of the scope of the Anchor PDP context.
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Figure 6 EGANC architecture
The UE GA-SM termination and the Proxy-Gn function exchange information by using specific containers created in the PCO Information Element present in the signalling messages related to PDP context. The PCO IE (Protocol Configuration Options) is specified in TS 24.008 to convey information from external protocols between the MS and the GGSN. The protocol configuration options information element is transparent to the SGSN. These new containers are processed by the Proxy-Gn and, according to TS 29.060, ignored by the legacy GGSNs:

EGAN Access type: It is appended by the UE GA-SM termination. It indicates to the Proxy-Gn that the MS is EGAN capable and informs the Proxy-Gn about the access PDP context that is identified by the request.

Anchor address (ANCHOR_ADDR): that container contains the IP address of the Proxy Gn on which the Anchor PDP context has been created (wherever GPRS/UMTS or WLAN). It is appended by the Proxy-Gn upon the creation of the Anchor PDP context within the PDP context creation response. The UE GA-SM termination is intended to store that address and to append a ANCHOR_ADDR container for each subsequent request related to that PDP address. The UE GA-SM termination removes that address upon the deletion of the last PDP context related to that PDP address.

Master Termination (MASTER_REQ): the usage of this container is related to the mobility. It indicates to the Prox-Gn that the request comes from the MS. That container is present in modify PDP context request initiated by UE GA-SM termination during a handover procedure. By the way it indicates to the Anchor PDP context the corresponding Access Termination is becoming MASTER.
GPRS stack behaviour when the user is in eGAN mode

As described above, since the MA-SM is located above the EGAN access mode switch, which again is located above GA-SM and GPRS-SM, all the GPRS related procedures are not impacted and performed as they are performed for GPRS or legacy GAN mode, even when the user is in eGAN mode.  Especially, since the MA-SM only deals with the session management, all the GMM procedures are performed while the user is in GAN mode.   However, since  MA-SM and EGAN access mode switch performs the switching of the user traffic path (MA-SM decides which access to be used and eGAN switch actually performs the switching) and all the user traffic passes through either one of the accesses, the GMM procedure is done in the background and has no impact to the user session when the user is in eGAN mode.  This includes the periodic RAU, too.  This may keep the user attached to the GPRS as long as the timer is not expired, and makes the hand-back to GPRS very fast and seamless since  no GMM or SM messages may be needed at the point of hand-back (e.g. if each PDP Context activated in eGAN mode has also been activated via the GERAN/UTRAN radio path prior to the hand-back)  When the MA-SM layer decides that the GPRS side has the active PDP context for this session it tells the EGAN access mode switch to start sending the user plane data to the GPRS layers (i.e. once the necessary radio resources have been allocated as further discussed below).  In case the user enters eGAN mode with GPRS detached, and wants to perform GPRS attach later on, the MA-SM instructs the GPRS SM to activate the session and GPRS SM instructs the MM layer to perform the attach procedure.
Note that the PDP context can be activated at the GERAN/UTRAN side immediately after it is activated at the eGAN side.  By doing this, when the user hands back to GERAN/UTRAN there is no real time need to activate PDP context.  MS will request the allocation of radio resources in the GERAN/UTRAN cell before the EGAN access mode switch can redirect the data path to the GERAN/UTRAN stack.
As an implementation option, enhanced Up solution supports the hibernation mode.
Note: The hibernation mode is not currently defined for GAN terminal operation and so the reference to this mode here is merely intended to indicate than an MS operating in eGAN mode is able to completely shut down its GERAN/UTRAN radio interface for an implementation specific period of time.
***Second change ***

5.1.1.4.4 PS domain 
The enhanced Up solution architecture is based on TS 24.007 specification [9] and standardised reference points. There are no modifications to existing blocks or interfaces. 
Figure 3 shows the terminal architecture for PS domain for GSM/GPRS-GAN terminal, and Figure 4 shows the terminal architecture for PS domain for UMTS-GSM/GPRS-GAN terminal.  
The yellow color represents the parts that already exist in R6 GAN and used without modification. 

The blue color represents the parts that are new for the enhanced GAN. 

The grey parts are shown here to enable the MS to connect to R6 GAN, for backward compatibility purposes.
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Figure 33: GSM-GPRS-GAN terminal architecture
MA-SM (Multi-access session management) in the Mobile Station

MA-SM is located at RAB-SAP/SN-SAP(xn) application interface for user plane and SMREG-SAP application interface for control plane, which are kept unchanged.  It maintains the sessions towards the application.  Whenever an application is requested to run, it triggers the creation of the appropriate PDP context for that application and stores the resulting PDP context information.  It decides which access is to be used at certain point of time.  

When the user is in GERAN/UTRAN mode, the MA-SM commands the GPRS SM to execute the PDP context management.  When the user is in eGAN mode, the MA-SM commands the GA-SM to execute the PDP context management.  MA-SM also keeps track of the PDP contexts that have become active during each access, so that it can synchronize the PDP contexts across the accesses.    
In summary, the MA-SM provides the intelligence for the handover and the session management across the multiple accesses.  It keeps the master PDP contexts which are towards the application and synchronizes the PDP contexts across these accesses (i.e. any PDP Context activated while in eGAN mode will be triggered over the GERAN/UTRAN RAT at a point in time determined by MA-SM).  Since it is located above the EGAN access mode switch, all the GPRS and GAN related procedures will be performed without any changes  The MA-SM can activate the PDP contexts any time in any access (GAN, GERAN or UTRAN) as long as the radio is available. This means that the PDP contexts can be activated over GERAN/UTRAN right after they are activated over GAN when the user is in eGAN mode.  This makes the hand-back to GERAN/UTRAN procedure quick.  

The MA-SM does not add any protocol layer, but it is acting as a functional entity.   There is a similar functionality in the EGANC (i.e. correlating the user traffic from GERAN/UTRAN and GAN and triggering the switch).  The ‘Mobility Logic’ in eGANC is performed the functionality (See 5.1.1.3.1). However, there is no peer-to-peer communication for MA-SM in the mobile station and the mobility logic in eGANC.   When there is a need to exchange information between these two entities (e.g. for selecting the same eGANC over GERAN/UTRAN and GAN), this information is exchanged indirectly via PCO field included within SM messages.  The MA-SM is the entity that generates and consumes this PCO information.  

EGAN Access mode switch

EGAN Access Mode Switch is located under the MA-SM.  It switches the mode between EGAN and 3GPP as indicated by the MA-SM.  It performs the following functionalities: 

· Interfaces UDP/IP via the new WSMREG-SAP interface for the control plane, and via the new interface WRAB-SAP for the user plane.

· Handles the PS handover (EGAN mode switching) and multiplexes requests based on the current mode (switching between the application signalling at upper SMREG-SAP and either GSM/UMTS SMREG-SAP or the new WLAN SMREG-SAP). This is transparent to the signalling transferred in GERAN/UMTS mode. 
· Switches the user plane data between Application SN-SAP/RAB-SAP and either GSM/UMTS SN-SAP/RAB-SAP or WLAN RAB SAP.
GA-SM (EGAN packet session management)

GA-SM terminates the 24.008-like Session Management signalling protocol for GAN. Its peer entity is in the EGANC.  It is in charge of managing/maintaining PDP context towards the EGANC.   This is independent to 3GPP NAS layers.

User Plane tunneling
The user plane data is sent to a new interface from EGAN access mode switch to be tunneled over IP.  The tunnel is necessary to identify the flow inside the IPsec.  This identification may be done by the tunneling protocol (e.g. GRE) or by the flow identification at the IP layer.  Details are ffs.
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Figure 34: UMTS-GSM-GPRS-GAN terminal
3 Proposal
It is proposed that section 5.1.1.3.1 and section 5.1.1.4.4 of TR 43.902 are updated with the proposed changes/texts in section 2.
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