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 “Enhanced Up A/Gn” alternative: 
compliance to requirements 
1 Introduction

 This contribution is intended to study the compliance of the “Enhanced Up A/Gn” alternative to the requirements agreed in GANE-07038.
It proposes a text for the feasibility TR. 
2 Proposed text
The compliance of the Enhanced Up A/Gn alternative with regards to the requirements agreed in the GAN Enhacements adhoc meeting (8-9 January, 2007) are discussed below.

 4.1 Objectives

1. GAN Enhancements shall be backwards compatible with GAN in 3GPP Rel-6 and Rel-7.

Two levels of enhancements may be considered that are either:

a) Forwards compatible from Rel-6: Rel-6 and Rel-7 terminals work with the enhancements i.e. network-only enhancements

b) Not forwards compatible from Rel-6 (respectively Rel-7): Rel-6 (respectively Rel-7) terminals do not work with the enhancements
Compliance: Yes

Enhanced Up A/Gn alternative is backwards compatible as R6 and R7 GAN-capable terminals are supported. It is not forward compatible from R6 as the R6/R7 terminals, although supported by this alternative, do not benefit from these enhancements. 

GAN Enhancements shall

- Support at minimum the same services as GAN in 3GPP Rel-6 and Rel-7; and

- Support existing QoS management as specified in 3GPP; and

- Minimize the impact on the Core Network.
Compliance: Yes

Enhanced Up A/Gn alternative supports all GAN R6 and R7 services. It supports QoS management as specified in 3GPP in PS domain since it reuses Gn interface including QoS profile, and in CS domain as it does not change from GAN R6/R7.  
2.
GAN Enhancements shall abide as per the unchanged GAN principle to keep the transparent support for any given service between UTRAN or GERAN, and GAN

-
E.g. preserve the existing APN mechanism
Compliance: Yes

Enhanced Up A/Gn alternative follows the GAN principle of providing a transparent support of GSM/UMTS services in CS domain as it it does not change from GAN R6/R7, and in PS domain as the enhanced GANC provides all SGSN services (PDP context activation/deactivation/modifications, charging & CAMEL interfaces, lawful interception, APN mechanisms, as well as authorization and subscriber profile modifications from HSS). Seamless continuity of GSM/UMTS services is also provided by a simpler mobility mechanism than GTP MM due to simultaneous radios (no need for context transfers) and IPsec tunneling (no need for paging areas). 
3.
GAN Enhancements shall minimize the additional complexity on existing GANCs if applicable
Compliance: Enhanced Up A/Gn alternative does not change anything in the CS domain (Up GA-CSR interface as well as A, Lb and Bc interfaces). It fully reuses all the authentication/security mechanisms and interfaces (Up, Wm). It fully reuses the discovery/registration mechanisms only adding three additional parameters (UE capability, GANC capability, GA-SM address) in existing Up GA-RC messages. 
The Up interface is enhanced in the PS domain to simplify the protocol stacks between the UE and the network: GA-PSR, BSSGP and 24.008 protocols in GAN mode are replaced by a single protocol (GA-SM), dedicated to Session Management. 

The GANC is enhanced with overlaid GA-SM protocol, Session Management function and Proxy-Gn mobility function. Added interfaces are: Gn, Wx, Ga (CGF) and Ge (Camel). 
4.
GAN Enhancements shall minimize the additional complexity on terminals (see case 1b above)
Compliance: Yes

Enhanced Up A/Gn alternative does not impact the existing layers.  It only adds one lightweight layer on top of IP layer.   Compared to the number of new layers and functionalities that needed to be supported for Iu-based solution, it is very minimal addition to the terminal, while enhancing the performance greatly by removing unnecessary stacks.  The addition of eGAN access mode switch does not impact any existing interface. 
5.
GAN Enhancements shall reduce the complexity for delivery of CS and PS services

-
E.g. by reducing the number of functions and/or protocol overhead
Compliance: Yes

Enhanced Up A/Gn alternative minimizes the number of functions/nodes in the PS domain as the functions/nodes GANC + SGSN and associated interfaces (Up, Gb) are replaced by one single function/node EGANC and one single interface (Up). This results in a simplification of the signaling protocols as the two protocol stacks in a row (GA-PSR + BSSGP) are replaced by one single upper layer protocol (GA-SM). Moreover, the number of layers is reduced in the signaling plane as NAS+LLC+GA-PSR+GA-RC are replaced by GA-SM (NAS). 
6.
GAN Enhancements shall reduce the user-plane latency for delivery of PS services

-
E.g. by reducing the number of functions and/or protocol overhead
Compliance: Yes

The user plane latency is reduced as:

a) The functions/nodes GANC + SGSN and associated interfaces (Up, Gb) are replaced by one single function/node EGANC and one single interface (Up), and the two protocol stacks in a row (GA-PSR + BSSGP) are replaced by one single tunnelling mechanism (e.g. GRE). 

b) The number of layers is reduced as SNDCP+LLC+GA-PSR+UDP layers are replaced by a simple tunneling mechanism (e.g. GRE on tope of IP).
7.
GAN Enhancements shall be compatible / shall align with other 3GPP Core Network enhancements e.g. “one tunnel approach” for PS services
Compliance: Yes

Enhanced Up A/Gn alternative is fully compatible with the One Tunnel approach. Moreover, unlike the One Tunnel approach that cannot be deployed in many scenarios where Lawful Interception, CAMEL and Charging are needed in the SGSN,  it is in itself a permanent One Tunnel architecture as the user plane traverses only two nodes on the user plane: EGANC and GGSN. 
8.
GAN Enhancements shall overcome the limitations imposed by using the Gb interface
Compliance: Yes

The functions/nodes GANC + SGSN and associated interfaces (Up, Gb) are replaced by one single function/node EGANC and one single interface (Up). 
9.
GAN Enhancements shall provide optimized support for operators using GSM-only, UMTS-only, or combined GSM/UMTS  networks

-
E.g. no changes to existing core network nodes/interfaces

NOTE: the term “GSM” also refers to GPRS
Compliance: Yes

No changes to existing SGSNs and GGSNs are needed. The EGANC is connected to the existing Core Network via A and Gn interfaces. Moreover, there is no additional RA Update signalling as this notion is not used when the UE is connected to the network via an IPsec tunnel. 

GSM-only, UMTS-only and combined GSM/UMTS operators can connect the EGANC via legacy A, Gn and Gb interfaces. For the specific case of UMTS-only operators, A interface is already required for R6/R7 legacy GAN capable terminals; and MSCs are generally combined GSM/UMTS MSCs having A interface boards. 

10.
GAN Enhancements shall provide seamless mobility for CS and seamless mobility for PS including PS conversational services
Compliance: Yes

Enhanced Up A/Gn alternative provides CS handovers as CS domain does not change compared to R6/R7. Since the enhanced Up solution does not have any restriction on the radio side, i.e. the 3GPP and WLAN radios can be up simultaneously without restriction, make-before-break PS handovers, i.e. seamless handovers are possible. They are based on the establishment of a second path in the target RAT while the first path in the source RAT is still active, the terminal listening to the two paths. 
11.
GAN Enhancements shall minimize “Enhanced GAN mode” power consumption on handsets

-
NOTE: “Enhanced GAN mode” refers to the peer of GAN mode when operating as per a given GAN Enhancement
Compliance: Enhanced Up A/Gn alternative is acting independently of the 3GPP radio side when a user is in GAN mode.  There is no extra power consumption by introduction of eGAN. 
4.2 Benefits

The following items constitue a non-exhaustive list of benerits that may characterize the proposals on GAN Enhancements

-
PS Optimization independent of CS Changes
Compliance: Yes

Enhanced Up A/Gn alternative optimizes PS domain independently of CS changes as R6/R7 CS domain is unchanged.
-
Support the services/network deployed with GPRS APNs
Compliance: Yes

In Enhanced Up A/Gn alternative, several options can be deployed with unchanged SGSNs. 

Among them, one option consists in using the same APNs for all terminals, only the local DNS configuration is adapted to route the signaling to the EGANCs. 

Another option consists in using different APNs for non-EGAN capable terminals and for EGAN capable terminals; in this option, the HSS is configured for EGAN capable terminals with the specific APNs. 
The operator can chose the option which is the most adapted to its deployment.  
-
No impact on 3GPP TS 24.008
Compliance: Yes

Enhanced Up A/Gn alternative adds an eGAN access mode switch under application IP layer, on top at the applicative interface SMREG-SAP defined in TS 24.007, independently from the existing SM and MM layers in the terminal.  For 3GPP mode, there is no impact to TS 24.008. 
· Minimize the load on existing network elements (e.g. HLR)
Compliance: Yes

Enhanced Up A/Gn alternative is the most optimized solution with regards to the load to the HLR as the notion of Routing Areas is not needed: this is due to the fact the terminal is always reachable as soon as it is connected to the network via an IPsec tunnel to every cell. Therefore, there is no RA Update when the terminal is moving from GSM/UMTS/GAN to EGAN mode.  
3 Conclusions

It is proposed to include the text above in the Technical Report (section 6.1 “Evaluation, Enhanced Up”). 
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