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Introduction

For cell re-selection and handover the UE needs to measure neighbour cells of the own network, in case of multi RAT capability in addition neighbour cells of other RAT. [1] specifies for FDD UE in section 4.2.2.8 the number of cells in the cell list for idle mode cell re-selection purposes, the UE shall be capable of monitoring:

-
32 intra-frequency cells (including serving cell), and

-
32 inter-frequency cells, including

-
FDD cells on maximum 2 additional carriers, and

-
Depending on UE capability, TDD cells distributed on up to 3 TDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers,

as indicated in cell information lists sent in system information (BCCH).

[1] specifies in section 8.1.2.1 the UE Measurement Capability in CELL_DCH state. The UE shall be able to monitor up to:
-
32 intra frequency FDD cells (including active set), and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD cells, distributed on up to 3 TDD carriers and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

-
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps. 

Taking these figures into account, based on current specifications an LTE terminal with FDD and/or GSM capability shall be able to measure in addition to the LTE neighbour cells 64 FDD neighbour cells and/or 32 GSM neighbour cells.
This contribution highlights some issues towards a meaningful specification of neighbour cell measurement capabilities for LTE UE. 

Discussion

In GSM and UTRAN UE neighbour cell measurements are performed in a two step approach. In the first step an RSSI measurement on the signalled RF channels is performed to detect neighbour cells, further evaluation is performed in a second step. In the following, we focus on the first step measurements.
For an FDD UE it is specified in [1] that the UE shall be able to monitor cells in idle mode and in connected mode states. The maximum number of cells in all those modes and states is almost the same. So the first question is if we should consider different maximum number of neighbour cells for a LTE UE in RRC_IDLE and RRC_ACTIVE states?

For an LTE UE (which has UTRAN and GSM capabilities) the corresponding neighbour cells have to be added to the LTE neighbour cell list. This will increase the number of cells, which an LTE UE shall be able to monitor. It can be assumed that the number of measurement occasions for a LTE terminal will limited, the more cells to be measured the longer the measurements for all cells will last and this can cause problems if it takes too long. Note: Too long means in this case that the measurements for all cells take more time than the reporting interval. So it is highly desired to limit the number of neighbour cells to be measured to a meaningful number.
So far up to 32 intra/inter frequency neighbour cells are considered; however is this number really necessary? This question can be only answered if information how many neighbour cells a UTRAN UE monitors in real networks currently are available, in particular how many percentage of the cells have more than e.g. 8 or 16 or 24 intra/inter/frequency FDD/TDD and GSM cells in their neighbour cell list.

If a UTRAN UE shall monitor all the 96 cells, the UTRAN has problems signalling all the 96 cells on BCCH (see [2]). With the LTE neighbour cells in addition this will lead to a significant signalling load in LTE.
If the number of cases where the full number of 32 neighbour cells is utilized in operating networks is rather small, a corresponding smaller number of neighbour cells can be considered for LTE. It is also suggested that an LTE UE shall be able to monitor only a subset of intra/inter/frequency FDD/TDD and GSM neighbour cells depending on its capability.
It must be noted that RAN1 has not decided yet which measurements an LTE UE should be able to perform so no figures for measurement occasions and reporting intervals are available for further evaluation. 
Once these figures are available, it can be calculated which number of LTE/UTRAN/GSM neighbour cells can be measured. 
Conclusion

In this document, Siemens proposes to evaluate the need of different neighbour cell lists for an LTE UE in RRC_IDLE and RRC_ACTIVE states and to investigate the feasibility of shorter neighbour cell lists compared to those in UTRAN and GSM.
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