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1. Introduction

The discussion on conversational QoS over Gb has been prolonged since GERAN#9 with the target to close its feasibility study in GERAN#10 or latest in GERAN#11. Now it is time to look at what has been achieved and eventually close this issue.

In this discussion paper, we try to look into the findings of conversational QoS over Gb and assess from our point of view its feasibility. We would also like to emphasize that this is as a big issue to decide as was done in Uppsala back in February 2000. We are deciding here the GERAN evolution and we should take this decision carefully. 

A way forward is also proposed to continue and extend the success of GSM/EDGE evolution.

2. Target of the Feasibility Study and consequences

First of all, the target of the feasibility study is not to find out whether conversational QoS over Gb is possible. Indeed everything is possible (as we have sent man to the moon and back) but the point is whether it is feasible and reasonable to standardize another solution to solve an issue that GERAN Release 5 already solves besides bringing GERAN/UTRAN alignment towards the 3G CN. The new solution should be superior to any existing –specified- solution in order to have the “right” to get standardized; equality is not enough and in this case a subset of it is obviously not enough.

Also from complexity point of view we should really question whether we are ready to start standardizing a complex solution, which at the end would give only a subset in performance and functionality compared to GERAN Iu. 

Last, from GERAN evolution point of view, any parallel tracks in specifications will stop the GERAN evolution in practise. Would the GSM community be ready to do that?

3. Achievements with Feasibility Study

In the feasibility study we have analyzed several issues from a technical point of view. Many of them have still a lot of open items unresolved, and not likely to be resolved before closing the feasibility study work item.

QoS Architecture

The UMTS QoS architecture defined in TS 23.107 is not applicable to evolving Gb towards conversational services. A new radio access bearer service aka eGb Radio Access Bearer service is required.

eGb Radio Access Bearer

The proposal of eGb Radio Access Bearer is still undefined, as the feasibility study up-to-date does not cover how this radio bearer would be set up, how the radio bearer would be controlled and how this radio bearer would interact with legacy Gb bearers set up with N-SAPI (SNDCP) and SAPI (LLC).

PS Handover

From the findings on PS handover it is clear that different handover scenarios would mean a highly complex system that would also have significant impact in specifications (not only GERAN specifications). The handling of the eGb Radio Acess Bearer -as undefined as it is today- during PS handover is also undefined. A new protocol layer entity, namely GRR, would be needed to handle handovers. And still the exact functionality of GRR is open. DTM scenarios are open. Only one issue that would have consensus is that RAU procedure would be explicit to handover.

SNDCP/LLC Header Overhead

The proposals to reduce SNDCP and LLC layer overhead show that the combined header size would be around 2-4 octets, depending on proposal. With the proposal closer to 2 octets, N-SAPI and SAPI are removed with the intention to identify the data flow with new eGb Radio Access Bearer consept. The same proposal also proposes to merge the SNDCP and LLC into one new protocol layer entity, namely SNDCP/LLC. This issue has also several open issues to be resolved.

Radio Protocols

The support of conversational QoS over Gb requires, among others, dedicated channels with a reliable handover mechanism. To this end, a new kind of control for PDTCH traffic on dedicated channels, and a new controlling functionality are needed. This functionality could belong to either RR, RLC/MAC or a new GRR. Yet, no solution has been proposed despite it be essential. In either case, it would have to be defined along with its interworking with other functions, and would eventually require the introduction of new state machines.

Performance

From performance point of view, eGb would be a subset compared to existing solution. It is clear the eGb would definitely need FLO to minimize the performance loss, and impacts on the radio protocols are shown to be quite big. 

Testing

Every single additions require proper test cases be defined. While it was claimed numerous times that an incremental approach for introducing new features would alleviate the testing effort, the very point of conversational QoS class over Gb has not been addressed in this context. It has not been shown how the support for conversational QoS over Gb could be introduced in an incremental manner. The essential building blocks of this feature have not been identified so far. 

Standardization

Given the number of open issues/items listed it is worrying how much time would be needed to specify conversational Gb (release 6? Release 7 more likely), while Release 5 corrections and testing definitions will steadily progress. Though it was claimed to be much simpler to evolve Gb to support conversational, it has now been proposed that some of its features –judged too complex- be postponed to even further releases.

Many of the solutions would mean moving the functionalities from one layer to another, as well as moving complex control functions between layers. The discussion of a functional split earlier was focused on issues between BSS and core NW, but it is clear that moving the functions between layers, even if they would reside in one network entity, would mean a great deal of system partition work during the implementation phase. Also the solutions shown so far would limit any future evolution as, no room for enhancements is available, e.g. for SNDCP/LLC layer, hence creating a stand-alone complex solution without a clear evolution path.

Summary

The achievements of the feasibility study clearly show that to design a system to support conversational QoS over Gb interface would mean significant changes throughout the system, or simply we would need to specify new protocol stack. The open item list in the feasibility study is good evidence that we have seen so far only the top of the iceberg, even if we have discussed the issue extensively more than ½ an year. Even some features have been suggested to be postponed as they are juged too complex (e.g. simultaneous conversational PS + CS). This is a worrying sign that even though a "simplified" subset of conversational over Gb would be specified in the first place, future additions would imply inevitably a high amount of complexity, with further risk of more protocol changes without a knowledge that the system is benefited by this.

4. Way Forward

We believe that the conversational QoS over Gb has been demonstrated in the feasibility study to be complex, impractical, impacting current Gb implementations a great deal and would have big impact on 3GPP specifications (not only TSG GERAN). In other words, this would lead into a highly complex and long standardization process as several standardization groups would be impacted. Waiting for this long lasting standardization process, the market interest might also decrease while Release 5 maturity (amount of corrections decreasing, testing specifications developped) increases. Therefore, we recommend that it is agreed by TSG GERAN that the feasibility study on conversational QoS is closed with a conclusion that no work items for conversational Gb are created.

Instead we would encourage to focus on GERAN Iu standard, on what could still be done to GERAN Iu make it more attractive to all parties involved. It is very important that standards are created in consensus, and also important that we would work on GERAN Iu so that we could solve any potential big problems that companies might have with GERAN Iu specifications and enable deployment of GERAN Iu in as many networks as possible. This would mean that companies should come forward with potential implementation obstacles and trigger an open discussion in context of GERAN Iu solutions, still taking into account the 3GPP architectural principles and requirements.

We recommend GERAN consider the above proposal, as we see that GSM/EDGE evolution should not be jeopardized with several parallel solutions, which would take the interest and belief out from GSM/EDGE technology.

