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Abstract:

During cs inter-system Handover, i.e. handing over of a cs service between UMTS and GSM and vice versa, respective network procedures have to deal with (possibly) different target-adressing schemes, air interface specific parameters have to be exchanged between GSM-BSC and UMTS-RNC, etc.

This paper starts to list, which requirements for access- and core-network equipment can be formulated related to the inter-system handover, relying on figures within 25.931 and thoughts of Telecom Modus’ R3-99544.

Discussion:

Handover UMTS ( GSM
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Figure 1. UTRAN Þ GSM/BSS handover via MAP/E i/f. [25.931]

The following requirement-list relies on event numbering of the respective figure within [25.931].

0. RNC Serving has to contain GSM specific cell database for GSM neighbour-cell info

RRC protocol shall provide means to broadcast GSM specific neighbour-cell information

UE has to be able to scan GSM and UMTS neighbour cells (e.g. „slotted mode“)

Measurement report definition shall contain GSM specific cell information

RNC Serving‘s relocation-algorithm’s target decision shall be based on UMTS- and GSM cell specific measurements

1. If RNC Serving decides for GSM as target, it sends  GSM target cell(s) within Relocation Required to CN.

2. CN applies unchanged E-i/f MAP service Prepare Handover to communicate with (2G-) MSC, relaying A-i/f message HO_Request. Note, that only a single target cell will be communicated to MSC. 

CN has to be able to assemble HO_Request and to map 

· UMTS bearer parameters to GSM channel types

· current UMTS cipher key to GSM cipher key

· UMTS classmark information(s) to its GSM counterpart(s)

3. GSM procedure

4. BSC relays GSM specific new side radio information within Handover Request Ack.

5. Handover Request Ack is relayed via Prepare Handover Response towards CN.

6. Relocation Command contains new side radio parameters (i.e. RR:HO Command).

7. GSM radio parameters are relayed transparently towards UE, that causes its GSM part to tune to indicated GSM cell.

8. To 14. completes the handover procedure and releases old side radio resources.

In case of integrated CN/MSC nodes omit E-i/f procedures.
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Figure 2. GSM/BSS Þ UTRAN handover via MAP/E interface. [25.931]

For completeness, the vice versa procedure is depicted in Figure 2. The counterpart protocols within GSM has to be upgraded in the same way as in the description of Figure 1: (requirement-list relies on event numbering of the respective figure within [25.931])

9. BSC has to contain a UMTS specific cell database for UMTS neighbour-cells 

RR protocol shall provide means to broadcast UMTS specific neighbour-cell information

UE has to be able to scan GSM and UMTS neighbour cells.

Measurement report definition shall contain UMTS specific cell information

BSC handover-algorithm is based on UMTS- and GSM cell specific measurements

10. BSC sends Handover Required to MSC containing a Cell Identifier List (containing UMTS cells, maybe with an extra indication), current channel type etc. MSC takes the first cell in cell identifier list and makes final decision to handover to that target.

11. MSC evaluates the cell identifier and relays HO Request via MAP-E towards CN.

CN has to be able to interpret HO_Request and to map 

· GSM channel types to UMTS bearer parameters

· current GSM cipher key to UMTS cipher key

· GSM classmark information(s) to its UMTS counterpart(s)

12. CN requests bearer from RNC Target with Relocation Request.
13. RNC Target relays UMTS specific new side radio information within Relocation Request Ack.

14. CN has to assemble A-i/f message Handover Request Ack, containing UMTS new side radio information and relay it via Prepare Handover Response towards MSC.

15. Handover Command contains new side radio parameters (i.e. RRC:Handover Command).

16. UMTS radio parameters are relayed transparently towards UE, that causes its UMTS part to tune to UMTS cell. GSM 04.08 definition of Handover Command needs to be extended by an UMTS transparent field.

17. To 14. completes the handover procedure and releases old side radio resources.

In case of integrated CN/MSC nodes, omit E-i/f procedures.

Conclusion:

GSM equipment has to be upgraded for inter-system handover purposes. At least, Um interface (RR part) has to enhanced with UMTS specific transparent fields parameters, implying modifications within MS and BSS.

Proposal:

To incorporate Requirement Lists into respective 25.931-chapters.
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