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1. Introduction

The minimum measurement capability of UE with E-UTRAN capability was specified in [1] as following:
-
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; and

-
Depending on UE capability, [32] E-UTRA FDD cells distributed on up to 4 E-UTRA FDD carriers; and

-
Depending on UE capability, [32] E-UTRA TDD cells distributed on up to 4 E-UTRA TDD carriers; and

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

In addition to the requirements defined above, a UE supporting E-UTRA measurements shall be capable of monitoring a minimum total of at least 8 carrier frequency layers, including the intra-frequency serving layer and comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers (one GSM layer corresponds to 32 cells).
Currently the UE behaviour is specified in [2] when the number of configured frequencies exceeds the UE measurement capability for inter-frequency and inter-RAT frequency not including E-UTRAN. However, the UE behaviour is ambiguous when the number of configured frequencies exceeds the UE measurement capability. The contribution discusses this issue and proposals are presented.
2. Background
2.1 UTRAN specification on minimum measurement capability
The UE behaviour when the number of configured frequencies exceeds the UE measurement capability for inter-frequency and inter-RAT frequency not including E-UTRAN is specified in [2] as following:
8.6.7.14
Inter-frequency measurement
If the Inter-frequency cell info list, included in the variable CELL_INFO_LIST, includes a number (M) of frequencies that is larger than the number (N) considered in a UE performance requirement defined in [19] and [20]:

1>
the UE shall:

2>
meet this performance requirement on the first relevant (N) frequencies, according to the order defined by the position of the frequencies in the Inter-frequency cell info list, included in the variable CELL_INFO_LIST.

1>
the UE may:

2>
ignore the remaining (M-N) frequencies.
8.6.7.15
Inter-RAT measurement
If the Inter-RAT cell info list, included in the variable CELL_INFO_LIST, includes a number (M) of frequencies that is larger than the number (N) considered in a UE performance requirement defined in [19] and [20]:

1>
the UE shall:

2>
meet this performance requirement on the first relevant (N) frequencies, according to the order defined by the position of the frequencies in the Inter-RAT cell info list, included in the variable CELL_INFO_LIST.

1>
the UE may:

2>
ignore the remaining (M-N) frequencies.

It shall be mentioned that since E-UTRAN frequency is included in EUTRA_FREQUENCY_INFO_LIST instead of CELL_INFO_LIST, the UE behaviour specified here will not be applied upon reception of E-UTRAN measurement configuration.
Observation 1: the UE will choose first N frequencies when the UE is configured with the measurement beyond the UE minimum measurement capability for inter-frequency measurement and inter-RAT measurement respectively, how the UE handles the case of E-UTRAN frequencies is not specified in UTRAN specification.
2.2 E- UTRAN specification on minimum measurement capability 
In [3], the UE in connected mode is assumed not to be configured with the measurements beyond the minimum capability the UE is required to support defined in [4] as following: 
–
VarMeasConfig

The UE variable VarMeasConfig includes the accumulated configuration of the measurements to be performed by the UE, covering intra-frequency, inter-frequency and inter-RAT mobility related measurements.

NOTE:     
Requirements affecting the amount of measurement configuration information, which a UE is required to store, are specified in subclause 11.1 as well as in [16].
Observation 2: the network should not configure measurements beyond the minimum capability the UE is required to support in connected mode in E-UTRAN specification.
3. Issues statement

3.1 E-UTRAN frequency FDD/TDD division
According the requirement in [1], the UE with E-UTRAN capability could monitor at least 4 FDD frequencies and 4 TDD frequencies separately. In current specification in [2], at most 8 E-UTRAN frequencies could be configured to UE by BCCH or DCCH. However, the division between E-UTRAN FDD/TDD is not specified, hence the network could configure more than 4 FDD or TDD frequencies to UE. In such case, the UE shall ignore some of these frequencies according its measurement capability.
Issue 1: the UE behaviour is not clear when configured with E-UTRAN FDD or E-UTRAN TDD frequencies beyond its measurement capability.

3.2 Minimum total of carrier frequency layers to monitor
According the requirement in [1], the E-UTRAN capable UE shall be capable of monitoring a minimum total of 8 carrier frequency layers, including the intra-frequency serving layer and comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers (one GSM layer corresponds to 32 cells). 

However, the UE behaviour is not clear when configured with the combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers beyond its measurement capability.
Issue 2: the UE behaviour is not clear when configured with the combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers beyond its measurement capability.
4. Discussion
4.1 Solution1: UE based 
As currently defined for inter-frequency and inter-RAT frequency behaviour, the UE could choose first N frequencies in the frequency loop when the UE is configured with the measurement beyond the UE minimum measurement capability for E-UTRAN frequency. However, the UE could not sort frequencies belonging to different RAT cell list, since one RAT is configured with one cell list, there should be more than one cell list stored in UE, while “choose first N frequencies” just applies to the case that only one cell list is stored in UE,  [2]. That is to say, this method does not make sense for issue 2.
Another alternative is that the E-UTRAN capable UE could choose first N frequencies according to frequency priority included in PRIORITY_INFO_LIST when the UE is configured with the measurement beyond the UE minimum measurement capability for E-UTRAN frequency. The method could solve both the issue1 and issue 2.
Alternative 1: the E-UTRAN capable UE chooses first N frequencies according to frequency priority included in PRIORITY_INFO_LIST when the UE is configured with the measurement beyond the UE minimum measurement capability for E-TURAN frequency or minimum total number of carrier frequency layers. 

4.2 Solution2: network based
As currently defined in E-UTRAN specification, the UE is assumed not to be configured with the measurements beyond its measurement capability. That is to say, the network shall always configure the measurement according the minimum measurement capability for E-UTRAN frequency or minimum total number of carrier frequency layers defined in [1], but it should be noted that this solution just applies to DCH UE.
Alternative 2: The network shall always configure measurement according the minimum measurement capability for E-UTRAN frequency and minimum total of carrier frequency layers defined in [1]. 
4.3 Comparison
Alternative 1 allows flexible network configuration, especially in case of multiple E-UTRAN FDD/TDD frequencies deployment. However, since the frequency priority included in PRIORITY_INFO_LIST does not make sense to Cell_DCH UEs in current specification, it may be unreasonable to specify that Cell_DCH UEs choose frequency to measure according frequency priority.
The merit of Alternative 2 is that the UE will not be impacted. For Cell_DCH UEs, in case of multiple E-UTRAN FDD/TDD frequencies deployment, the network could configure the suitable specific frequencies to specific UE by measurement control message according the UE specific information such as PLMN ID, traffic class and so on. However, the network can not configure UE specific frequencies to the UEs not in Cell_DCH by BCCH. Therefore alternative 2 does not adapt to the UEs not in Cell_DCH.
As a compromise of the two alternatives, the UE in different RRC state could adopt different alternative. The compromise solution could overcome the disadvantages in both alternatives. That is to say, The E-UTRAN capable UE not in Cell_DCH chooses first N frequencies according to frequency priority included in PRIORITY_INFO_LIST when the UE is configured with the measurement beyond the UE minimum measurement capability for E-UTRAN frequency. The E-UTRAN capable UE in Cell_DCH is assumed not to be configured with the measurements beyond it measurement capability.

Proposal1: The E-UTRAN capable UE not in Cell_DCH chooses first N frequencies according to frequency priority included in PRIORITY_INFO_LIST when the UE is configured with the measurement beyond the UE minimum measurement capability for E-UTRAN frequency or minimum total of carrier frequency layers.

Proposal2: The E-UTRAN capable UE in Cell_DCH is assumed not to be configured with the measurements beyond it minimum measurement capability for E-UTRAN frequency and minimum total of carrier frequency layers.
5. Conclusion
In this paper, the issue on UE behaviour is discussed when the number of configured frequencies exceeds the UE measurement capability for E-UTRAN frequency and minimum total of carrier frequency layers, and RAN2 is proposed to discuss and agree the following proposals:
Proposal1: The E-UTRAN capable UE not in Cell_DCH chooses first N frequencies according to frequency priority included in PRIORITY_INFO_LIST when the UE is configured with the measurement beyond the UE minimum measurement capability for E-UTRAN frequency or minimum total of carrier frequency layers.

Proposal2: The E-UTRAN capable UE in Cell_DCH is assumed not to be configured with the measurements beyond it minimum measurement capability for E-UTRAN frequency and minimum total of carrier frequency layers.
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