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1 Introduction

Currently, the neighbouring cell information is transferred over Iur in the Radio Link Setup and Addition Response messages. This information is used to make handover decision by SRNC. 

However, the cell relation information between the serving cell and its neighbouring cells is not available over Iur. In this contribution, the cell relation is referred to information about the relative coverage, antenna location and priority of the neighbouring cells compared to the current serving cell, i.e. the cell in which the RL has been established. 

The knowledge about the cell relations may be available in the CRNC but is not known in the SRNC. This would be a valuable information in the SRNC in order to direct the traffic to the most optimal cell. The cell relation information will also provide means to support Hierarchical Cell Structure (HCS) over Iur.

Furthermore, the SRNC would enable the SRNC to determine the candidates of inter-frequency handover without CM measurements thereby avoiding capacity loss.  In addition, the delay in the handover decision procedure will be reduced as the CM measurements are omitted.

The following cell relation information have been identified:

· Coverage Indicator

· Antenna Co-location Indicator

· HCS Priority

The figure below shows a typical radio network scenario which is used as a reference when the cell relation information is discussed more in details in the following chapters.



Figure 1.  Cell relation: various scenarios

2 Coverage Indicator

The Coverage Indicator would indicate whether the neighbouring cell covers or contained in the serving cell. It also indicates whether the serving and the neighbouring cell are overlapped, i.e. the cells have approximately same coverage area. Having this knowledge, the SRNC may move the UE to the neighbouring cell without initiating the Compressed Mode measurements. The table below shows how the Coverage Indicator is used in the referenced network scenario.

Serving cell
Neighbouring cell
Coverage Indicator

1A
1B
Overlap

1A
2A
-

2B
2A
Covers

2A
2B
Contained in

3C
2A
Covers

2A
3C
Contained in

As an alternative to the proposed coverage Indicator, the Cell Geographical Area Identity (Cell GAI) could be included as a neighbouring cell information to provide the coverage information. However, the Cell GAI is intended to be used for the UE positioning which probably would indicate a larger area than what could be used in the handover decision. 

The Coverage Indicator IE is proposed to be included in the Neighbouring FDD Cell Information IE, Neighbouring TDD Cell Information IE and Neighbouring GSM Cell Information IE for each of the neighbouring cells.

3 Antenna Co-location Indicator

The Antenna Co-location Indicator would indicate whether the antenna of the serving and neighbouring cells are approximately co-located. The Antenna Co-location Indicator together with path-loss measurement could be used to make a decision on inter-frequency handover to a cell which is contained in the serving cell thus avoiding CM measurements. The table below shows how this is used in the above referenced network scenario.

Serving cell
Neighbouring cell
Antenna Co-location Indicator

1A
1B
Yes

1A
2A
No

2B
2A
Yes

3C
2A
No

Alternatively, the UTRAN Access Point Position which indicates the exact geographical position of the base station antenna could be included in the neighbouring cell information list in order to provide the same information. However, from RRM point of view, it is enough to know whether the antennas are approximately co-located rather than knowing the exact geographical co-ordinates of the location which may be difficult to calculate and make a decision upon whether these are co-located.

The Antenna Co-location Indicator IE is proposed to be included in the Neighbouring FDD Cell Information IE, Neighbouring TDD Cell Information IE and Neighbouring GSM Cell Information IE for each of the neighbouring cells.

4 HCS Priority

The HCS priority (HCS Prio) indicates the absolute priority of a cell (serving and neighbouring cells). This can be used by the SRNC to select a handover cell candidate among a number of cells which may have acceptable quality. 

This IE is currently indicated in the system information broadcast and is used by the UE when performing cell selection/reselection (25.304).

The HCS Prio IE is proposed to be included in the Neighbouring FDD Cell Information IE, Neighbouring TDD Cell Information IE and Neighbouring GSM Cell Information IE for each of the neighbouring cells and in the RL SETUP RESPONSE and RL ADDITION RESPONSE messages to indicate the priority level of the cell where the RLs have been setup.

5 Proposal

It is proposed that the above proposal is included in the RNSAP Rel-5 under the WI TEI. The contribution Tdoc R3-013378 include a CR on RNSAP Rel-5 to introduce the required changes.
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