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1. Introduction

CN3 has received Liaison Statements on the standardisation of CS data services with HSCSD in GERAN Iu mode. Document N3-020553 (G2-020684) contains an LS by GERAN2 proposing three different options to implement such feature:

1. to implement all additional necessary functions in BSS, leave the CN and Iu interface untouched.

2. to adapt the CN to the conditions needed in the GERAN radio interface

3. to use existing means of the protocols on the Iu-cs (RANAP, Iu User Plane Framing Protocol) without modifications and to re-use HSCSD specific function in the CN.
Document N3-020559 (S2-022043) contains a response by SA2 which recommends option 1 because this option was the only proposal that allows to keep the current UMTS principle architecture that is a 3G functional split between Access & CN. Furthermore, it avoids changes over Iu (RANAP) and in CN.

SA2 asks GERAN2, CN1 and CN3 to consider the above recommendation in order to have a minimum overall impact on the network and no change in the UMTS network principles.

Siemens AG has investigated possible concepts and proposes a concept as detailed in document N3-020xxx. In the present document we want to summarise the results and want to get the principles endorsed.

2. CS Data Services in transparent Mode

Document N3-020xxx shows that CS data services in transparent mode can be specified in the reasonable way under the conditions of option 1. Rate adaptation functions additional needed and the split/combine function can be implemented in the BSS using functions already implemented in A/Gb mode.

3. CS Data Services in non-transparent Mode

Non-transparent data services use the RLP (Radio Link Protocol) that is different for A/Gb mode and Iu mode. The differences are:

1. Frame sizes defined in RLP meet the requirements of the radio transmission conditions. The RLP version for A/Gb mode provides two frame sizes, the 576 bits frame size used for traffic channel codings TCH/F14.4, TCH/F28.8 and TCH/F43.2, and the 240 bits frame size used for the TCH/F9.6 and TCH/F4.8. The frame size of 576 bits is also used for the UTRAN Iu mode. The frame size of 240 bits is used for GERAN A/Gb mode only. 

2. Only the system parameters (e.g., time-out values, window sizes) defined for TCH/F14.4 apply for Iu mode.

3. The RLP in GERAN A/Gb mode sends a frame at every sending opportunity. It sends NULL-frames if there are no user data available. DTX is used to indicate to the BSC that certain frames need not to be transmitted (like NULL-frames). The RLP in UTRAN Iu mode sends only frames when data are to be sent. DTX is not used in this case.

4. The RLP in A/Gb mode has some additional functions caused by the conditions of HSCSD and the support of different channel codings that are not specified for Iu mode:

· After a change of the channel coding, the REMAP function re-organizes all RLP frames that are not yet acknowledged according to the new channel coding.

· RLP knows only one data stream. It does not split the data according to the number of used channels in HSCSD. However, RLP is aware that frames may arrive out of sequence due to different transmission delays when multiple links are used. For that, a re-sequencing period guarded by a timer T4 is specified. During this time frames may arrive out of sequence. They will be sorted accordingly without any indication of a transmission error.

· The optional feature “Up signaling” can be used by the IWF to indicate to the MS that a service level upgrading will increase the throughput.

We see two different solutions to overcome the issue: 

1. The BSS realises an “RLP relay entity” dealing with the adaptation of the different behaviours of the RLP entities on MS side (A/Gb mode for HSCSD) and MSC/IWF side (Iu mode). This means that additional rate adaptation, padding or other functions are necessary. The throughput reduces when the different frame sizes are adapted by padding bits in the BSS. However, this solution is in line with option 1 because the Iu interface remains as it is, but generates significant effort in the BSS.

2. The RLP in GERAN Iu mode provides those functions necessary for HSCSD and the support of different channel codings. This reduces the overall effort because the “RLP relay entity” is not necessary. The additional functions to be provided by the RLP in the MSC/IWF in Iu mode are already present in A/Gb mode and have to be provided by any implementation in Iu mode whenever a handover to A/Gb mode is supported. The MSC/IWF operating in Iu mode provides an A-interface for this case (see 3GPP TS 29.007). In detail, the following additions seems to be necessary for the RLP in Iu mode:

· RLP in GERAN Iu mode provides also frame sizes of 240 bits when TCH/F9.6 channel coding is used. The used channel coding can implicitly derived from the bit rate assigned to the RAB subflow combination. 

· The system parameter values apply according to the used channel coding. 

· The need to send an RLP frame at every sending opportunity in A/Gb mode is caused by the STM based A interface. The BSS can discard additional sent NULL frames anyhow. Therefore, we do not see the need to request such behaviour in GERAN Iu mode.

· The additional functions caused by the conditions of HSCSD and the support of different channel codings are also necessary in GERAN Iu mode.
· Also new RABs have to be defined.

We prefer the second solution because it reduces the overall effort. There is impact on the CN for HSCSD in GERAN Iu mode, but these additions are in line the UMTS functional split and architecture. 

4. Change of HSCSD Configuration during Handover

The change of the radio interface configuration during a CS data call because of handover, i.e., if the number of available channels or the channel coding changes, does not cause any problems. As shown in document N3-020xxx the CN can be adapted to the changed configuration by existing means defined for the Iu mode.

5. Interworking between MSCs with different interface modes

The interworking scenarios are shown in document N3-020xxx. Only for the handover between GERAN A/Gb mode MSC to a GERAN Iu mode MSC a new frame format A-TRAU” has been defined for non-transparent data for 240 bit RLP frames based on the existing ATRAU’ format.

6. Proposal

CN3 is asked to approve the principles discussed above.

