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Impact of eGb on 2G CN

1. Introduction

On GERAN A/Gb mode evolution towards conversational QoS over Gb there has been a lot of discussion on whether there is a need to change the functional split between the BSS and the SGSN. A lot of emphasis has been, for example, on the location of ciphering function and its implications. However, from CN perspective there are also other relevant questions beside moving functionalities from SGSN to BSS. The conversational traffic class requires adding a lot of new functionality into 2G CN causing significant changes to different network nodes. In this paper, we list some changes that are required to be introduced in order to support the conversational traffic class in the GERAN A/Gb mode.

2. Impact of eGb on 2G CN

2.1 Impact on Gb protocol stack

It has been argued that without protocol modifications, the overhead caused by the “Gb stack” is too high to provide sufficient radio performance. As means to decrease this overhead, it has been proposed to use modified PDU formats where some of the SNDCP and LLC layers’ fields are removed. This kind of change in effect creates a new protocol stack
 beside the existing Gb stack. Depending on the level of optimization the impact on protocols and network elements varies. For example, the impact of removing DCOMP field from SNDCP header is far less compared to removing LLC sequence numbers forcing to move ciphering away from the LLC layer. Also removal on N-SAPI and SAPI field would lead into significant changes in the way the Gb stack works. For a detailed analysis on this topic, see [1].

2.2 Need for “Radio Bearer” Concept

In case the N-SAPI and SAPI fields are removed from the SNDCP and LLC header it is necessary to create some kind of “radio bearer” concept. Otherwise, it is not possible to route the LL and N-PDUS to the right PDP context. This change would make the service connection-oriented and be thus a major change from existing connection-less service. Taking the functional split between the BSS and 2G SGSN it is unclear how this bearer would be controlled. Parameters on SNDCP and LLC layers cannot be configured using protocols that terminate in the BSS. RR (alternatively RLC/MAC or GRR) signaling, which is typically used to trigger and control the cell reselection and handover procedures, could not thus be used for controlling the bearer handling. It is therefore unclear how the bearer handling and cell reselection/handover would interact when the mobile moves from one cell to another. Even the basic reconfiguration of the bearer parameters, e.g. renegotiation of header compression parameters, is unclear. Whether this is done on session management level (Modify PDP Context) or elsewhere and how is yet to be defined. 

2.3 PS Handover

In order to support the conversational services a PS handover procedure is needed. This would mean changes to at least the Gb, Gn and Gi interfaces. For example, radio bearers would need to be established before triggering the handover and relocation. In practice, similar relocation procedures as in Iu interface would be needed. As LLC and SNDCP protocols reside in SGSN, the LLC relocation would not be needed as often as relocation in the Iu interface. On the other hand, SGSN should be involved even in intra-BSC handovers in case the NSE changes [2]. 

What is further open is, how simultaneous eGb and Gb flows are controlled. If one of the flows is treated using the “Radio Bearer” procedures and PS handover and the other assuming “connectionless“ handling, how is the co-ordination of handovers/cell reselection done. It is quite likely that this requires additional complexity to be introduced into 2G CN. 

2.4 Coordination of CS and PS procedures

Simultaneous support of CS call and conversational data through the eGb stack would most likely impact also the A interface. Assume, for example, a person having a CS call and sharing a video with another person or group of people. In this kind of service scenario, the handovers in CS domain and the conversational data flow in the PS domain should be coordinated. The handling of legacy stack for SIP signaling would further complicate the procedure as synchronized handling of A+eGb+Gb stacks would be required.

3. Conclusions

This paper has listed some impacts on 2G CN that seem evident in case conversational traffic class is supported via eGb interface. It seems unavoidable that significant changes in the Gb protocols are needed. Already, the basic requirements for the traffic handling are considerably stricter in case of conversational data than, for example, streaming or interactive data. In addition, lots of totally new functionality needs to be introduced into different network nodes. The support of conversational data should be possible also in conjunction with CS call leading to coordination of conversational CS and PS flows in the BSS and CN. This will most likely affect also the A interface.
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� SNDCP, LLC, BSSGP protocols need to be changed. Packet fragmentation probably needed on frame relay etc.
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