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1 Introduction

In some practical deployment scenarios, for example in the initial phase of LTE macro deployment, one LTE cell (e.g. 800 MHz), may have a big coverage area,  which covers more than 32 UMTS neighbour cells that have all the same frequency (e.g. 2100 MHz). Some of  UMTS cells will be initially configured by O&M means, while others will be the result of ANR reporting. In this case it is likely that eNB will have more than 32 UMTS neighbours cell on the same frequency.
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Figure 1: Possible scenario

However, currently one UE can only be configured at most 32 UMTS neighbour cells per frequency for RRM measurement [1], therefore in some cases some neighbour cells are missing for the UE.

In this paper, we will discuss the issue and suggest extending the UMTS neighbour cell lists.
2 Discussion

When some UMTS neighbour cells are missing for the UE in the measurement configuration, the UE may be not able to find one suitable UMTS cell, and this can cause CSFB failure or CSFB to the “wrong cell” (e.g. GERAN one). For example  in Figure 2, if the UMTS cell 1 is not configured to the UE, the user will suffer  bad user experience due to CSFB failure or handover failures in general (PS Handover and VOLTE).
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Figure 2: An example of CSFB failure
Given the analysis above, we propose:

Proposal 1: RAN2 to acknowledge the existence of the problem described above.

There may be different directions to solve the problem: 
Solution 1: Support more than 32 UMTS neighbour cell measurement per frequency in the RRC signalling, by extending the number of neighbour cells in the neighbour cell list.
Currently, according to RAN4 conclusions the UE shall be capable of performing UMTS measurement with a maximum of 80 cells consisting of at most 32 cells per frequency layer in the neighbour cell list [2]. Therefore, in case of solution1, RAN4 needs to consider the measurement performance problem. There may be the following approaches:

· Alternative 1: Keep the maximum of 80 cells, but remove the restriction of 32 cells per each frequency, so up to 80 cells can belong to the same frequency;

· Alternative 2: Introduce new measurement gap pattern in order to allow the UE to have more time to perform measurement;

· Alternative 3: More than 32 cells are configured to the UE, however which cells are measured is left to the UE implementation.
Solution 2: Similar as for LTE, support to measure UMTS frequencies without neighbour cell list.

RAN4 needs to be consulted about the measurements performance also in this case.
Solution 3: MDT-like solution, whereby e.g. the UE when moving from IDLE to CONNECTED reports a list of the cells that he visited in the last e.g. 1 minute. Then the network should use this list to configure the measurements appropriately (up to 32 cells per frequency, or more if we also use Solution1)
Proposal 2: RAN2 to have an initial discussion on the possible solutions, especially taking into account CSFB and VOLTE features.
3 Conclusion

In this paper, we discuss the UMTS measurement issue, and suggest:
Proposal 1: RAN2 to acknowledge the existence of the problem described above.
Proposal 2: RAN2 to have an initial discussion on the possible solutions, especially taking into account CSFB and VOLTE features.
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