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Target Identification in GSM to UMTS handover

1. Introduction

Target RNC Identification in handovers from GSM to UMTS was discussed in RAN RRM Ad Hoc meeting (Torino, 9-11 February 2000). The decision where the Target RNC Identification should be generated, either in the source BSC or in MSC, was not reached. As a conclusion in RRM Ad Hoc, SMG12 and SA WG2 were asked to take a decision on this topic. 

2. Discussion

In UMTS the following principles are in use:

· Source radio access system adapts to the requirements of target radio access system

3GPP RAN WG3 has the fundamental design principle, that the target radio access system does not need to know the type of source radio access system. I.e. the source side in inter system handover adapts to the requirements of the target side. In intersystem handover, the target shall be identified as done normally in internal handovers in the target system. 

· UMTS cells are not visible to CN

In UMTS the RNC is in control of the physical cells and the cell level information is not visible to MSC. This clear separation is done in order to enhance flexibility; in case changes in radio network occur it does not result to changes in CN.
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Figure 1:  Identifiers

· Unique Cell Identification

In GSM the cell is uniquely identified with cell global identifier:


CGI = MCC, MNC, LAC, CI


In UMTS the cell is uniquely identified with:

MCC, MNC, RNC-Id, Cell Id

· Unique target identifier /see figure 1/


In GSM the target is uniquely identified with cell global identifier:


CGI = MCC, MNC, LAC, CI


In UMTS the target is uniquely identified with Global RNC Identifier

Global RNC-Id = MCC, MNC, RNC-Id

· no relation between LAC, CI and RNC-id.

· Target RNC-identifier vs. Cell Identifier

Target RNC Identifier is used at BSSAP/RANAP level only for routing the handover signalling to the correct RNC. This is totally independent of the cell identification between BSC and RNC transmitted in transparent container.

The following figure illustrates how these principles apply to intersystem handover from GSM to UMTS in practise.
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Figure 2: Intersystem handover GSM to UMTS: a. intra-MSC handover, b. inter-MSC handover

The BSS forms the Source RNC to Target RNC Transparent Container as specified in UMTS 25.413 where (among other relevant information) the actual target cell is included. This information is forwarded transparently via CN from BSC to the target RNC. 

a. Intersystem intra-MSC handover

Target RNC identification generated in source BSC:
The BSC identifies the target with Target RNC Identifier (1a). The Target RNC Identifiers of the neighbouring UMTS cells are configured in the BSC (among other relevant information). In the CN, the Target RNC Identifier received in Handover Required message is used for routing the handover signalling to the correct Target RNC (2a). 

Target RNC identification generated in MSC:

The BSC identifies the target with Cell Global Identifier (1a). In the CN, Target RNC Identifier is read based on received CGI from a configuration table containing all UMTS neighbour cells within the PLMN. If inter PLMN handover is possible, the configuration table contains also all UMTS neighbour cells belonging to other PLMNs. Based on the Target RNC Identifier the Relocation Request message is routed to the correct RNC (2a). 

b. Intersystem inter-MSC handover

Target RNC identification generated in source BSC:

The BSC identifies the target with Target RNC Identifier (1b). The Target RNC Identifiers of the neighbouring UMTS cells are configured in the BSC (among other relevant information). In the CN, the Target RNC Identifier received in Handover Required message is used for routing the handover signalling to the correct MSC (2b). Based on the Target RNC Identifier the handover signalling is routed to the correct Target RNC (3b).

Target RNC identification generated in MSC:

The BSC identifies the target with Cell Global Identifier (1b). In the CN, Target RNC Identifier is read based on received CGI from a configuration table containing all cells within the PLMN. If inter PLMN handover is possible, the configuration table contains also all UMTS neighbour cells belonging to other PLMNs. The Target RNC Identifier is included to the Handover Request message (2b) over MAP/E interface by MSC. Based on the Target RNC Identifier the handover signalling is routed to the correct Target RNC (3b).

3. Conclusion

In a network where intersystem handovers are possible a table containing relation between cell global identification and target RNC identification is needed due to different methods to identify the handover target in GSM and in UMTS. For the GSM to UMTS direction it has been discussed whether this relation table is to be configured to the source BSS or MSC. 

In UMTS to GSM direction this issue is solved by complying to the basic principle according to which the source radio access system adapts to the requirements of the target system, i.e. the target is identified with Cell Global Identifier by source RNC when the target is GSM BSS. The same principle should be utilised in GSM to UMTS direction as well, meaning that the handover target is identified by intersystem capable BSC in a format defined in the target radio access system. This is essential especially if future proofness is wanted; clear principles between different radio access networks are needed. 

Regardless of the selected target identification scheme in A-interface, information about UMTS neighbour cells (e.g. carrier frequency, scrambling code) has to be configured in BSCs. Adding the RNC-ID to the information already to be configured by O&M in BSCs is much more simple solution than adding a RNC-ID configuration table in MSCs. Otherwise, every change in UMTS neighbour cell information cause O&M actions in both radio network and core network. Another advantage of locating the cell global identification/target RNC identification table in BSC is that target RNC identifiers of only neighbouring cells need to be configured. 

In case in intersystem handover the source BSC indicates the target in CGI format and the cell global identification/target RNC identification table is located in MSC, restrictions on how the radio network can be configured will emerge because when location area extends over RNC areas, cell identifiers are required to be unique (same cell identifiers can not be used) within the RNCs of that location area. In adition, if both GSM and UMTS cells are at the same location area, cell identifiers need to be unique. If the cell global identification/target RNC identification table is located in MSC, the principle of not having UMTS cell information in CN is not followed.

The target RNC identifier at BSSAP level is used only to route the handover signalling to the correct target RNC. In principle it may also be possible to indicate more than one target cell in the future in the transparent container during handover and in this case the cells may be under different RNCs and the source BSS needs to indicate in the transparent container also the target RNC identifiers in addition to cells. This would result in configuring the target RNC identifiers to source BSC anyhow.

4. Proposal

Source BSC shall identify the target in GSM to UMTS handovers with Target RNC Identifier in BSSAP message Handover Required.
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