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1
Introduction
This contribution discusses the GAN-based HNB architecture [1]

 REF _Ref197163139 \r \h 
[2]

 REF _Ref197165249 \r \h 
[3] which has been studied and discussed for several meetings. It is concluded that the GAN-based HNB architecture requires lots of changes from the original GAN protocol because the HNB scenario has not been captured by GAN [4]. In addition, the GAN-based HNB architecture includes the un-required functionalities for the HNB scenario so that it is unnecessarily heavy and complex. 
2 Discussion
Generic Access Network (GAN) [4] is proposed to extend the mobile services over an IP network by tunnelling the NAS messages between UE and CN. To be served, a GAN-capable UE attaches to GANC and establishes GA-RC and GA-RRC connections as shown in Figure 1. A single TCP connection is used for the reliable message transmission under GA-RC and GA-RRC. The GA-RC is used for a UE to register to a GANC and keeps the connectivity between the UE and the GANC. The GAN-RRC has the equivalent functionality to UTRAN RRC but only for the GAN related service. Thus, for instance, the radio link control message is not defined in GAN-RRC. The CN perceives a GANC as a RNC.

[image: image1.emf]Access Layers

Transport IP

IPSec ESP

Remote IP

GMM/SM/SMS

Access Layers

Transport IP

Access Layers

Transport IP

IPSec ESP

Remote IP

GA-RRC

GA-RC

GA-RRC

GA-RC

RANAP RANAP

GMM/SM/SMS

Up Iu-ps

MS Generic IP Network GANC SGSN

TCP TCP

Signalling 

Transport

Layers

(TS 25.412)

Signalling 

Transport

Layers

(TS 25.412)


Figure 1. PS Domain Control Plane Architecture of GAN (Iu mode) [4].

In order to reuse the GAN protocol suite in the HNB scenario, the GAN-based HNB architecture has been proposed and discussed for several meetings. Figure 2 shows the control plane protocol stack of the GAN-based HNB architecture. Note that the MS protocol stack in Figure 1 moves to the HNB and the Up interface is renamed to the Iu-h interface. 
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Figure 2. GAN based Control Plane Architecture for HNB-AN [3].

Because the service scenarios of GAN and HNB are different, the following arguments rise.

1. GAN is not designed for HNB. 
In GAN, the end connection points of GA-RC and GA-RRC are a UE and a GANC. Here, the GANC is on the charge of controlling the UE and considers the connection management of UE. The modification and introducing new messages of GA-RRC in the GAN-based HNB architecture is inevitable, because it is designed without the consideration for a Node B.
The following functions are not supported in GA-RRC, so new messages should be provided.


1) RAB management.


2) Relocation Support.


3) MBMB Support.

The following functions need to be re-defined due to support a HNB.
1) Paging Function: In GAN, this function is for conveying paging information to the UE from GANC. In the GAN-based HNB architecture, this function will send paging information to a HNB from HNB-GW and trigger for sending a PAGING TYPE 1 toward the UE. In addition, the paging coordination function needs to be supported by GA-RRC.

2) Security Mode Command: In GAN, this function is for securing messages between the UE and GANC. In the GAN-based HNB architecture, this function will send the security context to a HNB from HNB-GW in order to secure the channel between a HNB and a UE.


2. UE-related functions of GAN is of no use in a HNB scenario

Because GAN is designed for the UE management, GA-RRC contains UE-related functions which are not used in the HNB architecture. 
The following functions are of no use in the HNB architecture. 

1) GA-RRC UPLINK QUALITY INDICATION.

2) GA-RRC STATUS.

3) GA-RRC CHANNEL management functions.

3. Protocol interaction in GAN-based HNB is not clear and would be heavy.
In UTRAN, RRC and RANAP are managed on a RNC and the interaction between RRC and RANAP is well defined. For example, after receiving RANAP: IU RELEASE COMMAND, a RNC sends RRC: RRC CONNECTION RELEASE. In the GAN-based HNB architecture, three control protocols (RRC, GA-RRC, and RANAP) are involved between a UE and the CN. HNB-GW is on the charge of interaction between GA-RRC and RANAP and HNB does GA-RRC and RRC. 

Here, three arguments rise. The first is that GAN has not studied and captured the interaction between GA-RRC and RRC. Thus, this interaction should be clearly defined and standardized. The second is that RRC on HNB and RANAP on HNB-GW interact with each other via GA-RRC. Thus, GA-RRC should be carefully designed to avoid the semantic change of the messages between RRC and RANAP. The last is that two points of protocol conversions would increase a process burden of HNB-GW and HNB. These three arguments lead to a conclusion that if possible, the standardized protocol suite should be reused for the semantic consistency and to avoid an unnecessary process overhead.

3. Conclution

The summary of this contribution is 

“To be used in a HNB scenario, GA-RRC should introduce some functions (i.e., RAB, relocation, MBMS), remove some functions (i.e., UE-management related functions), and change the roles of some functions (i.e., paging, security mode).”
From this, Samsung concludes that the GAN-based HNB architecture is not simply achievable as an extension of GAN. It may easy to define a new GA-RRC protocol rather than modifying the old GA-RRC, and lots of labours should be followed for its standardization. 

Samsung proposes that RAN3 studies a HNB architecture with the UTRAN protocol suites with a minimal change rather than adopting other protocols. 
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