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Number of inter-RAT cells in the GERAN neighbour cell list
1 Introduction

With the introduction of LTE, a multi-mode mobile supporting GERAN, UTRAN and E-UTRAN could perform measurements on cells of more than one RAT. In GERAN the Neighbour Cell List (NCL) should contain a detailed description of the neighbour cells rather than just frequencies on their own [1]. For this reason it makes sense to ask what is the maximum number of inter-RAT cells that is possible to include in the NCL.
This document is a revision of a contribution submitted to the GERAN-RAN Workshop [2].

2 Review of existing requirements
2.1 GERAN requirements

TS 45.008 [8] states the following monitoring requirements for a multi-RAT MS while in GERAN.
In idle mode, packet idle mode and packet transfer mode:
A multi-RAT MS shall be able to monitor 64 UTRAN cells, divided into (depending on the MS capability):

- FDD cells on up to 3 FDD frequencies, with a maximum of 32 cells per frequency; and/or
- TDD cells on up to 3 TDD frequencies with a maximum of 32 cells per frequency.

In dedicated mode:

A multi-RAT MS shall be able to monitor 64 cells from other radio access technologies, divided into (depending on the MS capability):

- FDD cells on up to 3 FDD frequencies, with a maximum of 32 cells per frequency
- TDD cells on up to 3 TDD frequencies, with a maximum of 32 cells per frequency; and/or
- CDMA2000 cells
.

These cells are in addition to the up to 32 GSM cells that the MS is capable of monitoring.

At present, the maximum number of cells (including GSM cells) that can be included in the neighbour cell list is 96 (more than 96 cells can be included, but they will be ignored by the mobile). The details of how the neighbour cell list is constructed are quite complex (in fact, several list types are defined, and which one should be used may depend on several factors); details can be found in subclause 3.4.1.2 of TS 44.018 [6] and in subclause 5.6.3 of TS 44.060 [7].
2.2 UTRAN requirements
TS 25.133 [4] states the following requirements on the number of cells that a multi-RAT MS should be able to monitor while in UTRAN.

In idle mode (subclause 4.2.2.8):
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).

In CELL_DCH (subclause 8.1.2.1):

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. 

In CELL_FACH state (subclause 8.4.2.1):

In CELL_FACH state, the UE shall be able to monitor up to

-
32 intra frequency FDD cells and

-
32 inter frequency cells, including

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

-
Depending on UE Capability, TDD mode 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.

Similar requirements apply in the case of UTRAN TDD (see TS 25.123 [3]).

3 Possible proposal
The analysis in section 2 shows that there is a (broad) alignment in the measurement capabilities of the MS/UE while in different RATs. From what can be seen from the quotes in section 2, 32 (and its multiples) seems to be a recurring number when it comes to defining measurement capabilities.

For E-UTRAN, as for UTRAN, two modes of operation (FDD and TDD) have been standardised. Therefore, E-UTRAN cells of both modes may need to be included in the GERAN system information. A possible proposal could therefore be to allow a maximum of 64 E-UTRAN cells of either mode, with similar constraints as those for UTRAN:

A multi-RAT MS shall be able to monitor 64 E-UTRAN cells, divided into (depending on the MS capability):

- FDD cells on up to 3 FDD frequencies, with a maximum of 32 cells per frequency; and/or
- TDD cells on up to 3 TDD frequencies with a maximum of 32 cells per frequency.
However, for GERAN this may be a problem, because the space in the neighbour cell list is limited: only a maximum of 128 neighbour cells can be included (due to the index to the elements in the list being a 7-bit field), and up to 96 can currently be used for GSM, UTRAN and cdma2000). Hence, allowing the possibility to include an additional 64 E-UTRAN neighbour cells may be problematic as there may not be sufficient space in the NCL, especially in the case of complex network deployments. Some optimisations to the NCL may therefore be needed due to its size limitations. This would need further investigation.
In considering the proposals above, there may be the need to take into account the ongoing work on Home Node B / Closed Subscriber Group. In fact, even if the proposals above were considered to be sufficient in normal network scenarios, it would need further evaluation whether the HNB/CSG feature would lead to the need to increase the number of neighbour cells in the NCL. For example, this could be the case if many Home NodeB’s are located within the area covered by single macrocell.
4 Conclusions

In this contribution, a proposal for the number of E-UTRAN cells to include in the neighbour cell list in GERAN has been made. This proposal should be discussed and, if acceptable, agreed as a working assumption.
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� It is possible to hand over a call from GERAN to cdma2000, but cell reselection from GERAN to cdma2000 while in idle mode is not possible.





1

