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The intention of this contribution is to propose a concept for the signalling for HSCSD services in GERAN Iu-mode. The concept is related to the “Proposal for CS data services over GERAN Iu mode” which gives a detailed account of the user plane issues (N3-020xxx). For an overview over the data services to be supported refer to TS 22.002 [1] and N3-020xxx.

Requirements

· GERAN Iu-mode should be aligned to UTRAN as much as possible, i.e. principles defined for the Iu interface shall be maintained and existing mechanisms provided by the Iu interface shall be reused.

· The overall impact on the BSS and MSC/IWF should be minimized.

· GERAN Iu-mode reuses existing channel codings at the Um interface as defined for GERAN A/Gb-mode.

Architectural issues

If for GERAN Iu mode the same architecture is considered as for UTRAN Iu mode, an IWF is inserted in the MSC. For NT data services the IWF terminates the RLP. Via the GERAN Iu-interface only a single RAB subflow is used. (Note, however, that in Iu UP support mode different “RAB subflow combinations”, i.e. different SDU sizes and transmission periods, are possible for NT data services.) Therefore, in comparison with the A/Gb-mode, functionality has to be moved from the IWF to the BSS:

· the BSS has to provide the adaptation between asynchronous (on Iu interface) and synchronous (on Abis interface) transmission,

· the BSS has to provide the split/combine function.

In order to avoid a protocol conversion of the RLP inside the BSC and thereby to reduce the overall impact on the BSS and MSC/IWF, it is proposed to introduce a GERAN-specific RAB subflow with a new SDU format for non-transparent data services using a single or multiple TCH/F9.6 at the Um interface. (The new SDU format reuses an already existing RLP frame, for details see N3-020xxx). This requires that the MSC can discriminate between GERAN and UTRAN Iu-interfaces. Note, however, that this requirement already exists because of the support of speech services: because of certain limitations at the Um interface, AMR FR and AMR HR, but not the UMTS AMR/AMR2 codec are supported via the GERAN Iu-interface.
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Figure 1: CS data services for GERAN Iu mode

Relationship between the configurations at the air interface and at the Iu interface

For NT data services the Iu-UP is used in support mode. The MSC/IWF has to be aware of the currently used AIUR and of the channel coding (TCH/F9.6 or other channel coding) to be able to provide the downlink SDUs in the Iu-UP with the correct SDU size and transmission period (see TR23.910 [2], sections 5.2.1 and 6.1).

HSCSD configurations corresponding to different SDU sizes or transmission periods can be described within the RANAP RAB Assignment Request message using the SDU Format IE (parameters Subflow SDU size, RAB Subflow Combination Bitrate). A change of the AIUR or a change between TCH/F9.6 and other channel codings can be signalled by the BSS by means of the Iu-UP protocol (indication of the RFCI value with uplink SDUs, Iu- UP rate control procedure for the control of downlink SDUs).

For T data services the Iu-UP is used in transparent mode. The negotiated FNUR is equal to the AIUR and is fixed for the lifetime of the call. Accordingly, the SDU size and the transmission period are fixed during the lifetime of the call (see [2], sections 5.2.2 and 6.1) and are independent of the HSCSD configuration.

Signalling for call set-up

A proposal for the call set-up for the GERAN Iu-mode is shown in Figure 2. The proposed signalling takes existing agreements in GERAN WG2 (e.g. GERAN Classmark concept) into account.
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Figure 2: Mobile originated call establishment

1. MS capabilities required for CS data services, which are not contained in CM3, are sent to the BSS during RRC establishment, i.e. Full rate / Half rate support, Allowed Channel codings and Asymmetry Indication (covered by working assumption of GERAN WG2).

2. The MS informs the BSS about its multislot capabilities by using the early classmark sending. 

3. The MS sends the CM service Request message to the BSC.

4. The BSC forwards the CM Service Request inside the Initial UE Message to the CN. Within the Initial UE message the BSC includes the GERAN Classmark to inform the MSC about the BSS capabilities. With this information the possible HSCSD configurations can be restricted to those which are supported by all involved entities (MS, GERAN, CN). 

5. With the SETUP message the BC IE is sent to the MSC. The MSC answers with the Call Proceeding message, indicating the accepted FNUR to the MS. 

6. The MSC possibly restricts the requested air interface user rate, taking into account the capabilities of the IWF, BSS and the MS. The MSC assembles a RAB Assignment Request message. For NT data services this message contains the description of the RAB subflow combinations for all AIURs possible for the allowed HSCSD configurations. (Corresponding to the capabilities of the IWF and the MS, it may be necessary to include separate RAB subflow combinations for TCH/F9.6 and for other channel codings.)

7. The MSC sends the RAB Assignment Request message to the BSC.

8. The BSS allocates resources and performs the set-up of appropriate channels.

9. The BSS initiates the set-up of the radio acces bearer towards the MGW.

10. If the set-up of the radio access bearer was successful, the BSS sends the RAB Assignment Complete message to the MSC.

11. For NT data services the BSC starts the Iu-UP initialisation procedure. The first RAB sub-Flow Combination proposed in the list of RAB subflow combination in the Iu-UP Initialisation message indicates the RAB subflow combination to be used when starting the communication phase (see TS 25.415). Therefore, no outband signalling is required to indicate the initial AIUR and channel coding (TCH/F9.6 or  other channel coding) to the IWF.

12. The IWF is seized accordingly.

13. The transfer of user data is started.

The solution described above requires that BSS capabilities with regard to CS data services are introduced to the GERAN Classmark. The reason is that these capabilities need to be taken into account when negotiating  the FNUR. Furthermore, for NT data services, this information allows to restrict the RAB subflow combinations to those supported by the BSS (see message 6).

Handover / change of HSCSD configuration

If the AIUR changes during BSC-internal handover or the channel coding changes between TCH/F9.6 and  other channel codings, the outcome of the change is reported to the MGW (see Figure 3) by performing an Iu-UP rate control procedure. With this information the MGW can adjust the IW resources. Afterwards, SDUs exchanged via the Iu-interface are sent with the new RFCI value. 
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Figure 3: Change of HSCSD configuration (NT only)

Conclusion

In this contribution a concept for the signalling for HSCSD services in GERAN Iu-mode is proposed.

The GERAN Classmark parameter introduced by GERAN WG2 for speech services is extended for CS data services by adding corresponding information about the GERAN capabilities.

For the signalling between MSC/IWF and BSC, the existing RANAP and Iu-UP protocol specifications provide all the necessary means. 

It is proposed that CN1 agrees the proposal and updates the stage 2 specification for HSCSD, TS 23.034, accordingly.
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