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1. Introduction
In the last RAN4 meeting, the test considerations and complexity issues for LTE_UTRA_IncMon RRM requirements were discussed in [1][2]. Proposal regarding test method of time switching was provided and interested companies were invited to give feedback on the practical limitations which should be assumed on test equipment complexity. In order to minimise the complexity of the equipment, providing good test coverage, and reducing the test development time, it is proposed to keep the tests within a limit of 3 carriers using time-switching if feasible.
In this document, these test issues were discussed and our considerations were presented.

2. Discussion
In the tests for verifying the UE capability of supporting increased monitoring, the following issues should be considered.

1、Test Coverage
UE monitoring carrier number have been increased in the LTE_UTRA_IncMon feature. It is proposed that the test cases scope for this feature can be limited to testing the UE’s capability of monitoring the maximum carrier number. For the testing of other requirements, such as measurement accuracy, RLM etc., can be omitted under increased monitoring feature. It is proposed that only following two test cases are introduced in specification for testing increased monitoring. 
a.
Test case for FDD increased monitoring
b.
Test case for TDD increased monitoring

These test cases are testing RRC connected UE event triggered report while monitoring maximum carrier number. The monitored carriers include inter frequency, inter-RAT, normal carriers, and reduced performance carriers. UE should work on single serving carrier mode and CA is not needed. 
The necessary for increased monitoring for UE in idle state is still TBD. While beneficial for test coverage, the test time for idle state may be very long. It is expected RAN4 would discuss and decide after considering both test coverage and efficiency. 
2、Carrier Frequency Number
We agree the proposals in [1] that only 3 carrier frequencies could be configured in the test cases at same time to reduce test equipment complexity, and time-switching method could be used to reach increased monitoring carriers number. Furthermore, when designing these test cases, defined maximum monitoring carrier number required is preferred , i.e. E-UTRA carrier number plus inter-RAT (UTRA) carrier number equal to 13. So it is proposed the monitored carriers or cells include: 
Cell 1: E-UTRA FDD/TDD serving carrier, it is always configured and not changed.

Cell 2: E-UTRA FDD/TDD inter frequency, 3 normal carriers and 3 reduced carriers, using time-switching.

Cell 3: UTRA FDD/TDD inter-RAT, 3 normal carriers and 3 reduced carriers, using time-switching.

6 E-UTRA carriers and 6 UTRA carriers monitored, A4 event triggered report (Neighbour becomes better than threshold), and B1 event triggered report (Inter RAT neighbour becomes better than threshold) are configured to UE at the start of test. These 6 E-UTRA or UTRA carriers are configured in order. Considering the UE may obtain the information of detailed test, the carriers may also be presented randomly. 
Currently there is no test case for the number of monitoring carriers. These test cases may be used for testing not supporting increased monitoring UE. In this case, the reduced carriers may not be included in these test cases, 7 monitored carriers monitored are tested.
3、Measurement GAP and Scaling Factor
Considering test efficiency, the test time should be reduced as so as possible. Measurement GAP should be adopted pattern 0, i.e. 40ms GAP repetition period is used. The smaller scaling factor, i.e 8, is used.
4、Duration of each carrier between switch
As the method of time-switching is proposed for these test cases, the duration of a carrier frequency between switch must be long enough for UE to first identify a cell on this frequency, then measure it’s signal, and finally complete the event triggered report. Based on the requirements, the time for identifying a unknown cell is specified as: 
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In the test cases, TBasic_Identify_inter = 480ms; TInter1 = 60ms; Nfreq,n and Nfreq,r = 3; Kn = 8/7; and Kr = 8
i.e:

TIdentify_inter = 480 * (480 / 60) * 3 * (8 / 7) = 13165.7 ms

for normal carrier


TIdentify_inter = 480 * (480 / 60) * 3 * 8 = 92160 ms



for reduced performance carrier
So, the duration of each carrier between switch may be need up to 14s for normal carrier, and 93s for reduced carrier. Due to this long time, all cells may become unknown when a new carrier frequency switched on.
The requirement of TIdentify_inter is the longest time for a UE to identify a unknown cell. UE may identify a cell with shorter time in these test cases. For test efficiency, it is proposed that the duration time of a frequency is not fixed, and the test system can switch a new carrier frequency after UE transmits a correct event triggered report.
5、Bandwidth
Narrower bandwidth is proposed considering more carrier frequency number used in these test cases in order to avoid the case that no carrier frequencies can be used in some band. The Channel bandwidth is proposed using the most narrow bandwidth specified in table 5.6.1-1 (E-UTRA channel bandwidth) in 36.101 for a certain band. However, fixed 5MHz channel bandwidth can also be considered due to it could be supported in every band.
6、Test Time
The time-switching test method can reduce complexity of test system, i.e. using 3 carrier frequencies to test up to 13 carrier frequencies monitored. However one drawback is the test time will be very long. Based on the requirement of 90% correct rate, it could be assumed at least 200 event triggered report should be tested on every carrier frequency. If the duration time of a carrier frequency is half identifying a cell time, i.e. normal carrier is about 6s, and reduced carrier is about 46s, the test time will be about 6s * 200 * 3 + 46s * 200 * 3 = 27606s = 7.668h to complete this test case. It is so long for one test case. More methods for reducing test time should be considered.

3. Summary
This document discussed the test case for testing feature of increased UE monitoring carrier frequency. Following observations are presented:
Observation 1: Only one test case of RRC connected UE event triggered report under maximum carrier number monitored is needed for each of FDD or TDD respectively. If introducing one test case for idle state UE should be decided by RAN4 discussion.
Observation 2: Maximum monitored carrier number, i.e. 13 carrier frequencies, should be used. The number including one severing carrier frequency, 3 normal E-UTRA frequencies, 3 reduced E-UTRA frequencies, 3 normal UTRA frequencies, and 3 reduced UTRA frequencies,

Observation 3: Measurement GAP repetition period is set to 40ms, and scaling factor is set to 8.

Observation 4: Only 3 cells on 3 carrier frequency are used at same time to reduce test equipment complexity, including one serving cell, one inter frequency cell, and one inter-RAT cell. Inter frequency neighbour cell and Inter-RAT neighbour cell will changing working frequency within monitored frequencies. The frequency change pattern is depended on test equipment.
Observation 5: The test system will switch neighbour cell to a new carrier frequency after UE transmits a correct event triggered report for the cell, or the old frequency is maintained up to 14s for normal carrier or 93s for reduced carrier.
Observation 6: The Channel bandwidth is proposed using the most narrow bandwidth specified in table 5.6.1-1 (E-UTRA channel bandwidth) in 36.101. Fixed 5MHz channel bandwidth can also be considered due to it is supported in every band.

Observation 7: More methods for reducing test time should be considered.
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