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Deciding Between an Iups’ and an Evolved Gb for the GERAN to CN interface

Introduction

Within the discussion whether to chose the Iups or an evolved Gb protocol stack for the GERAN to CN interface, it has been  argued that using a modified Iups (; i.e., Iups‘) would mean to include a 3rd generation interface;  whereas using an evolved Gb interface would result in a restricted 2nd generation interface. It is then concluded that Iups‘ is the only possible option to make GERAN a pure 3G access network. 

This paper shows that the decision on which protocol stack to choose is less dependent on the different level of quality, as perceived by the user, which is the main criterion to differentiate from a 3rd to a 2nd generation access network, but rather the decision shall be based taken into consideration the split of functionality between access and core network in UTRAN and GERAN. This differentiation is rooted technically from two different radio technologies. Thus,  it is proposed to evolve the Gb interface for GERAN and to use the Iups interface for UTRAN.

Split of functionality

The following table provides an overview on the split of functionality between access and core network in GPRS and UMTS UTRAN:

Function
 Functional split with Iu(ps) interface
Functional split with Gb interface

Ciphering
RAN
CN

Compression (IP header & payload)
RAN
CN

Termination of LLC and SNDCP (L3CE)
RAN
CN

Buffer management
RAN
CN

Flow control over the interface
No
Yes

Radio resource handling and cell level mobility
RAN
CN + RAN

Combined user/signalling plane
No
Yes

Mobility Management
RAN involved
BSS not involved

To understand the reasons and background which lead during the specification of  rel.99 for the shift of functionality from CN to AN, the following technical reasons should be kept in mind: 

1. To support real time services in W-CDMA softhandover is required. In order to optimize expensive Iu links,  it was decided to combine the different data flows within the RNC. This results in a single data flow via the Iu interface. Having this functionality within the RNC, the logical link control has to be performed in the RNC as well. The same applies for buffering and flow control. This functionality resides in EDGE/GPRS within SGSN. Once this functionality was moved, BSSGP was not  necessary and the GTP(-U) could be used on Iu-ps as well as on the Gn interfaces between SGSN and GGSN.

2. W-CDMA allows for flexible allocation of the same radio bearers for cs and ps user payloads. This requires that  „only one logical control channel structure will be used for all kind of traffic“ (see TS 23.121, chapter 4.3.1). However, in order to be backwards compatible with GSM/GPRS it shall be possible to connect the UTRAN either to both CN domains or to one of the CN domains (cs, ps). Therefore, the RNC has to perform the mediation functionality between a combined cs+ps mobility management on the radio  link and a split cs/ps mobility management within the CN. This implies the involvement of the RNC in the mobility management. 

Also, it should be considered that several operators are in the process of deploying a GPRS infrastructure.  To continue with a smooth deployment of the network, it is reasonable to think that a GPRS to GERAN evolution can effectively utilize the Gb interface and consequently make GERAN profitable earlier. 

This paper  showed that the protocol stacks on Gb and Iu-ps are different due to different radio technologies. For GERAN, the same radio technology will be used as for GPRS/EDGE. Therefore, it is proposed to utilize the Gb protocol stack as interface between GERAN and CN, thus  evolving it into a 3rd generation  access network. Changes such as the addition of a more refined set of QoS parameters and packet handover for the support of real time services are also seen necessary.

