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Comments on A/Iu-cs

1 Introduction

GERAN R00/01 is adopting Iu-ps for the connection to UMTS CN (Core Network). A and Gb interfaces are necessary to support legacy terminals. A CS (Circuit Switched) option for R00 (and beyond) mobiles is requested. This CS option can be based on an enhanced A interface. This document discusses implications of this choice.

2 Scenarios

Two different scenarios have been envisaged for GERAN CS services:

· Use the 3G CN also for GERAN CS services. Full alignment with UMTS is desirable. Iu-cs is the choice.

· Use the 2G CN over a modified A interface for all GERAN CS services. This has been claimed to minimize the changes for existing GSM operators. A+ Iu-ps in “Simple Class A” mode is required

This document discusses the latter scenario only and points out some concerns of that approach.

3 Discussion of “protocol adaptation” in enhanced A mode

The modified A interface can be designed in different ways. Two principal ways are shown below.
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Alternative 1 is straightforward, but allows less flexible multiplexing.

Alternative 2 requires a UMTS-like RRC-protocol towards the MS. This implies mapping of procedures between BSSAP and RANAP. The approach has most of the problems with “alternative 1” in the next chapter. 

4 Discussion of a combined A+Iu-ps  “DTM mode”

Simultaneous CS+PS operation with a single-radio MS is required. This document discusses issues in this mode of operation.

 “Simple Class A” mode of operation over A & Iu-ps requires modifications of current standards.

2G and 3G networks use different CC, MM and RR procedures. Currently planned (R00) dual-mode UMTS/GSM MS are only attached to one CN at a time. A GERAN R00 mobile operating simultaneously in 2G (A) and 3G (Iu-ps) will need to be attached to both Core Networks simultaneously. In this document we do not consider possible CN impacts, but focus on the GERAN aspects.

Two basic approaches to do this are:

1. Minimize MS impacts by “mapping” states, protocols and procedures in GERAN, so that the MS only needs to handle the existing 3G “Iu-cs/Iu-ps procedures” (when GERAN operates in the A+Iu-ps mode)

2. Design a modified DTM-mode for A+Iu-ps

In case 1, the idea is to re-use virtually all non-access stratum SW from the UMTS MS in the GERAN MS. This makes Scenario 1 the same as scenario 2, from an MS perspective.

Below we list implications and state whether they apply to alternative 1 or 2 or both.

Co-ordination of BSSAP/GP <-> RANAP

Since BSSAP/GP and RANAP (and the corresponding air interface protocols) will be related in the new mode, there is a need for coordinating the updates, or else the frequency of GERAN & MS SW releases will increase.

This applies to both alternatives, but particularly to alternative 1.

Mapping of 2G & 3G LA

In alternative 1, GERAN must map 3G LA (in case of separate CN nodes without coordination of 2G-3G La’s) in the air interface to 2G LA over the A interface. Sometimes the 3G LA will not be identical to the existing 2G LA, but the problem can be eliminated with a good LA configuration.

Mapping of 2G & 3G MM

Alternative 1:  GERAN must map all MM states between the 2G A-interface and the 3G air interface. One example is when the MS is in GRA_PCH (for the PS part), the MS has moved to another cell belonging to another MSC and there is an incoming CS call. This will be directed to the wrong (old) MSC and GERAN must transfer the call to the new cell, possibly also initiate a re-direct order. This case can be split in two: with and without Iur-g. (In alternative 2 the MS shall perform double Location Updates). It is unclear to what extent “mapping” is possible and to what extent limitations on area configurations are necessary.

Alternative 2: BSS will (in the case of separate 2G/3G CN nodes) broadcast two sets of NAS information (2G LA + 3G RA). This will increase the frequency of Location Updates. The MS must maintain double MM states. (If an interface is defined 2G MSC-3G SGSN similar to Gs and relations LA/RA can be defined as for GPRS, most of these drawbacks can be eliminated)

Mapping of 2G & 3 G entities

Alternative 1:  3G CN uses RAB’s and QoS to set up application-agnostic bearer services. GERAN must therefore “emulate” RAB handling toward the MS for CS calls. QoS can be set according to default or depending on the actual 2G CN request (e.g. FR only).

In alternative 2, the MS must handle a new SW mode, where both the 3G procedures and entities (RAB, RB, QoS, 3G RA/LA, voice over RTP with Header Compression, etc) and the 2G CS procedures and entities (time slots, HR/FR, 2G RA/LA, etc.) are handled. This is not just a ported SW from the UMTS MS, but a new SW.

Handover enhancements

The present DTM-handover must be expanded to allow handover also of PS-session, if it supports Conversational QoS class. The present “suspend-resume” technique in DTM does not offer sufficient QoS. Such enhancements are not needed in the Iu-cs/Iu-ps mode.

Handover needs a new “DTM-flag”, to inform the target BSS about the new mode. This is a simple extension.

Both items are common to both alternatives.

Handling of fault cases

This issue applies mostly to alternative 1.

As with almost all “protocol translators” there will be a large number of fault cases, where the states will diverge and “rollback” sequences must be designed. This is a major problem.

Paging co-ordination

Alternative 1:  GERAN must perform paging coordination across A and Iu-ps, in addition to A/Gb and Iu-cs/Iu-ps. (A common MS-identifier is required in GERAN. However, this is introduced in R99 for DTM, so it not a change in R00. This is needed to avoid creating a Gs interface between 2G MSC and 3G SGSN.)

Alternative 2: Same as above, but also impacting MS.

Charging issues

Charging principles may become more complex. BSS reporting is based on “time slots” and “coding” (check!) and UTRAN on QoS and volume. New modes will provide simultaneous voice and data without using more time slots.

Mapping of CC

The 2G & 3G Call Control are very similar. However, some fields, like speech coder selection, are not used in 3G, but may need to be used, depending on solution for legacy transceivers. (The use of EFR/FR/HR will impact the MS in any case, but this is not related to the choice of A-interface, but the requirement on legacy transceivers).

In alternative 2, a new procedure for CS call setup, when a PS session is ongoing, must be defined. The current GPRS procedure, where the MS suspends the PS session and goes to CCCH, is not applicable for all QoS.

5 Conclusion

This document raises concerns with the adoption of an evolved A-interface for GERAN.

For the pure CS case, multiplexing should be kept on the PHY-layer, as already described in the current Stage 2 Description. This avoids complex (and possibly infeasible) mapping of protocols.

For the CS+PS DTM case, the alternative of GERAN performing a mapping, so that the MS can behave as if it were connected to Iu-cs+Iu-ps, is not recommended. The alternative of designing a “new DTM” for A+Iu-ps cannot be recommended either, due to significant changes in both MS and GERAN , delaying the deployment. 
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