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1
Introduction

At the close of the SA2 #25 in Finland, SA 2 received an incoming LS from GERAN in S2-021995 (=GP-022012) requesting SA 2 to comment on TR ab.cde v0.6.0, "A/Gb mode evolution; feasibility study", GP-021755.

SA 2 postponed discussion of this document to SA2 #26, but invited companies to review the feasibility study prior to SA 2 #26.

Subsequent to GERAN sending their large Feasibility Study to SA 2, Siemens, Ericsson and Nokia provided the GERAN plenary with a one page document on the “Proposed List of issues to be clarified in the enhanced A/Gb feasibility study”. This document is GP-022114 (and is attached in the zip file). Vodafone believe that it will be useful to provide GERAN comments on this document as well.

This document provides some comments from the Vodafone perspective. In conjunction with the comments from other companies, these should be discussed by SA 2 and used to create a Response LS to GERAN.  GERAN’s next meeting is in the week following SA 2 #26).

2
Background to ‘enhanced Gb mode’

Nearly 2 and a half years ago, a joint S2 and GERAN meeting decided to provide Conversational services in GERAN via the Iu interface and NOT to enhance the Gb interface to carry Conversational services. 

Despite significant contributions by Vodafone and other companies, the Iu mode standards are still far from complete. For example:

a) the functional split for CS data/HSCSD is still being debated (see LSs between GERAN, SA2, and CN 3);

b) PS domain handover is not yet resolved; and

c) “abnormal” case handling has frequently not been specified.

In addition, it has become more and more obvious that the GERAN RRC protocol is very different to that of UMTS. Hence an Iu mode GSM-UMTS mobile has to support UMTS Iu mode, GSM Iu mode and A/Gb mode (for use where the BSC vendor and/or operator has not upgraded the BSC).  This contrasts with the aim of the S2/GERAN meeting, which was that the mobile should only have to support a generic Iu mode plus A/Gb mode.

This increasing complexity of GSM Iu mode and the competing demands for development resources for other projects means that very few operators are likely to deploy GSM Iu mode products.  This will lead to particular problems in provided Inter-Operability Testing between mobiles and infrastructure.

Because of these and other factors, interest in enhanced Gb mode has re-emerged.

3
Detailed comments on Gb Feasibility Study

3.1
4.3.2, Architectural Guidelines

This section hints at a very important problem with Iu mode and an opportunity for enhanced Gb mode when it states 

“-
The enhancements should be defined so that they can be implemented in phases of increasing functionality.”

With GSM phase 1, R’97 GPRS and R’99 UMTS there have been severe problems caused by huge quantities of specifications being written and made “mandatory” on mobiles while being optional for the network. The specification issue has been aggravated by the abolition of most of the regulatory test regime and a subsequent decline in resources being placed on the development of tests and test cases.

We should learn from this experience and attempt to avoid repeating it.  

However GSM Iu mode appears to make the situation repeat itself - it includes large amounts of functionality that is difficult to rollout or to debug in an incremental fashion (eg the BSC has to be upgraded to support both Iu-ps and Iu-cs simultaneously).

Conversely upgrades to the Gb and Um interface could (and should) be done incrementally. 

For example, ‘proper’ handover would be of benefit to GPRS in existing R’97 networks. Specification of the Um signalling could be followed by the implementation of intra-BSC handover in networks and the testing and debugging of this feature on mobiles using interactive applications. In say, two subsequent network software releases, inter-BSC and inter-SGSN handover could be added. Each step in this process “adds some value”, but we don’t have to have all of them before getting the first increment in revenue.

3.2
4.4, Security

SA 3 are responsible for the security of the 3GPP system. 

The GSM Iu mode is optional. What is the killer application(s) for it? Why should mobile makers develop the GSM-Iu mode software when those man-years of software development and testing could be redeployed into developing applications/games etc for end users? 

Hence, Vodafone believes that A/Gb mode mobiles will be built for many more years. With respect to this, if there are security problems with the current GSM system, then they need to be fixed fro A/Gb mode:- this is irrespective of the development of GSM Iu mode. 

3.3
4.5, Open Issues

One of the intentions of enhancing the Gb mode is to minimise changes to existing nodes. This implies that changing the Gb interface functional split should be avoided.

3.4
5.3.2.1, Handover Requirements

How is the “150 ms interruption time measured”? Is this meant to be the gap where there is no transmission to any base station, or, does this include blocks of speech that might be ‘stolen’ by signalling messages? 

For example, a full rate CS domain speech handover might have a transmission gap of less than 20ms but will still obliterate 4 other speech frames (ie 80 ms of speech) in the downlink.

Perhaps a more sophisticated definition is needed, eg “the delay from the equivalent of Handover Command to the equivalent of the acknowledgement of the Handover Complete shall take less than 500 ms, with no more than 10, 20 ms frames of speech being lost, of which not more than 4 should be consecutive”.

Perhaps GERAN should invite SA 4 to consider providing a requirement appropriate for the maintenance of audio quality?

3.5
5.3.4.1, Handover - general solution

GERAN appears to be concerned with the interaction of inter-RA PS handover with the RA update process. 

It should be noted that a very similar process is already documented in R’99 23.060 v3.12.0 section 6.9.2.2.2 “Combined Hard Handover and SRNS Relocation Procedure”. 

In order to speed up the data transfer process, the ‘old TLLI’ might need to be provided to the target BSS and the ‘old cipher key’ to the target 2G-SGSN/3G-RNC.

For the handover of conversational services, the provision of the ‘old TLLI’ to the target BSS should enable the mobile to start transmitting uplink immediately: the first such packet could act as a cell update signal to the SGSN.

3.6
5.6, Network transport aspects for the support of real time QoS
GERAN are investigating both low bandwidth (e.g. n*64 kbit/s where n is 1 or 2) and high bandwidth (e.g. E1/T1 or above) Gb interfaces.

The issue of low bandwidth links on the Iu interface is interesting: Iu-ps uses GTP which has a requirement to handle 1500 byte IP packets. Similarly, the maximum packet size for SCCP packets using MTP3b might be quite large! How can diffserv handle the Iu QoS with only 1 or 2 E1/T1 links to a GSM BSC? For instance, there is no means to avoid queuing a voice packet behind a 1500 byte packet.  The situation is made worse when existing A and Gb links have to be maintained to that BSC for legacy mobiles.

Conversely, setting a 2G-SGSN parameter to ensure that LLC packets are all less than, say, 300 bytes would offer reduced jitter on a 2Mbit/s Gb interface.

With higher bandwidth interfaces, Gb over IP would facilitate the use of diffserv to help with QoS.

Hence Gb interface does not seem to be a problem. Conversely Iu interfaces appear to be a problem for small BSCs/RNCs

4   Comments on “Proposed List of issues to be clarified in the enhanced A/Gb feasibility study” GP-022114
4.1
The need for a modified function split between RAN and CN (in the context of support of conversational QoS classes) is clarified and the required modifications are defined.

Vodafone comment: no compelling reason has been identified why this is the only way to evolve A/Gb mode, so why change the functional split?

4.2
There is a common understanding achieved how handover and LLC/SNDCP modifications will interact

Vodafone comment: The header compression machine after an inter-SGSN handover may need to be restarted. However, if the handover is defined in the Gb interface following the same principles as the A and Iu-cs interfaces (handover required, request, request ack, handover), it should be possible to define a mechanism to exchange machine states, etc between LLC/SNDCP entities.  

4.3
There is a common understanding whether support of combined handover scenarios (ps&cs) is required and consequences on the required co ordination between cs and ps domain are understood.

Vodafone comment: This is more of an SA 1 issue. How likely is it that many real services will simultaneously use conversational services in both PS and CS domains? 

Even if this is required, the PS part of DTM handover is fairly fast and can probably be made quicker if needed.

4.4
Required modifications to LLC/SNDCP protocols in order to be able to support conversational services are understood and allow to quantify the impact on link level.

Vodafone comment: a brief review of the LLC/SNDCP headers indicates that they might be shortened to only 1 or 2 octets.

4.5
Highlevel analysis on needed changes to the RLC/MAC to support conversational QoS over Gb

Vodafone: No SA 2 level comment.

4.6
The achievable service interruption time during cell change (assuming Rel-5 mechanisms for cell reselection) and during PS-HO is analysed.


Vodafone: No SA 2 level comment.

4.7
Interactions between the Handover and the Routing Area Update procedures and their impact on the SGSN and MS (e.g. TLLI handling) are understood

Vodafone comment: this is basically section 6.9.2.2.2 of 23.060, plus some extensions, eg, the provision of the old TLLI to target BSC.

4.8
The consequences of maintaining the cell-level mobility in the CN when introducing the backward handover principle for the enhanced Gb mode and the corresponding impact on the overall system behaviour have been studied.

Vodafone comment: currently, the core network uses the cell level mobility information in order to perform a “hard switch” of data flows from the old cell to the new cell. Within the feasibility study, mention is made of the SGSN duplicating downlink data to old and new cells. This seems to reduce the need for the cell update signalling.

4.9
The ROHC integration in a modified SNDCP is analysed, this comprises consequences of compressor re-initialisation, the impact on speech quality, and the delay.

Vodafone comment: quick calculations show the round trip delay from mobile to PCU and back to the mobile being about 100ms. The additional delay from PCU to SGSN and back to PCU should be about 12 ms (using typical E1, one voice packet queued up beyond one 1500 byte packet). Given that ROHC would need to tolerate RLC/MAC retransmissions, the extra Gb delay appears to be negligible.

4.10
The QoS set of attribute values to be supported in evolved A/Gb mode is defined

Vodafone comment: have these been defined yet for UTRAN?

5
Summary

Provision of Conversational QoS services using an enhanced Gb interface seems feasible. 

Given the impracticalities associated with the timely delivery of adequately tested GSM Iu mode mobiles, enhancing the Gb interface is the pragmatic way to develop the GSM standards.

