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1
Introduction

In the last meeting, core requirements for IncMon were completed. In RAN4#72bis, #73, test aspects (eg. test type, RRC states, methodology to monitor several carriers etc.) had been discussed while the core requirements were being discussed. In order to develop test cases to ensure the performance of IncMon capable UE, RAN4 needs to discuss some test aspects to cover core requirements again. However, in our understanding RAN4 hadn’t discussed test objectives which are essential to develop tests yet. 
In this contribution, we firstly present test objectives which are suitable for IncMon test cases. Then, we mention test types to cover the test objectives.

2  Test objectives
First of all, we provide test objectives before considering which test type should be developed. At least tests to verify following aspects should be defined regardless.
1) Measurement of any carrier in normal performance group has better delay performance than that of any carrier in reduced performance group

2) UE measures carriers of suitable group indicated by higher layer signalling

3) UE meets each delay requirements for measurement.

4) UE measures carriers up to UE measurement capability for IncMon (eg. 8 carriers for LTE).

These are fundamental features for IncMon and existing tests can’t be alternatives to verify these features.
Proposal 1: Following aspects should be verified in IncMon test cases.
1) Measurement of any carrier in normal performance group has better delay performance than that of any carrier in reduced performance group

2) UE measures carriers of suitable group indicated by higher layer signalling

3) UE meets each delay requirements for measurement.
4) UE measures carriers up to UE measurement capability for IncMon (eg. 8 carriers for LTE).

Only in connected mode, in addition to aspects mentioned above, another test including aspects below should be defined.

· In connected mode, UE follows UE measurement capability for IncMon when scaling factor is indicated but reduced layers are not indicated.
This requirement was specified in the last meeting to distinguish which UE measurement capability (for Rel-11 or for IncMon) UE should follow provided all carriers are in normal performance group. And, the requirement means UE can measure more carriers compared to Rel-11 in normal performance group up to UE measurement capability for IncMon. When scaling factor and reduced layers are indicated, it is possible to verify UE can switch UE measurement capability. But in that case, it can’t be the test which verifies UE can follow IncMon capability provided all carriers are in normal performance group. Consequently, these features are different and separate tests are needed..

Proposal 2: In connected mode, it should be verified that UE follows UE measurement capability for IncMon when scaling factor is indicated but reduced layers are not indicated.
As specified, IncMon related requirements are defined in both idle mode and connected mode. Since measurement method depend on each RRC states, tests to verify that UE meets each requirement are needed in both idle mode and connected mode. And, both DRX and non-DRX mode should be taken into account because these are also different features. Moreover, IncMon related requirements are also defined in both inter-frequency and inter-RAT. Since delay requirements and UE measurement capability depend on each target RRC states, tests to verify that UE meets each requirement are needed in both inter-frequency and inter-RAT. 
Proposal 3: Whether IncMon capable UE works as expected in following modes should be tested.
1) Idle mode and connected mode
2) DRX and non-DRX
3) Inter-frequency and inter-RAT
Duplex mode also should be considered for IncMon tests. We should discuss what duplex mode of serving cell and of neighbour cell should be to decide which combinations are to be tested because these are different features.
Proposal 4: Combination of serving duplex mode and neighbour duplex mode should be considered.
3
Test types
Test types were already discussed in [1] and are copied below. However, the details were not discussed and RAN4 had no consensus on it, whereas all test types are important to cover objectives mentioned above.

1. Interfrequency tests (UTRA and LTE) where the legacy number of interfrequency carriers is configured as normal, and the remaining carriers up to the new UE measurement capability are all used, and configured as reduced

2. Interfrequency tests (UTRA and LTE) where all carriers are configured as normal

3. InterRAT tests (covering both UTRA and LTE serving cell) where eg legacy number of interfrequency carriers is configured on the serving RAT, and interRAT carriers are configured up to the new measurement capability (eg legacy number of interRAT carriers are in the normal performance group, and additional carriers are in the reduced performance group)

Proposal 5: 3 test types below are important to cover test objectives.

1. Interfrequency tests (UTRA and LTE) where the legacy number of interfrequency carriers is configured as normal, and the remaining carriers up to the new UE measurement capability are all used, and configured as reduced

2. Interfrequency tests (UTRA and LTE) where all carriers are configured as normal

3. InterRAT tests (covering both UTRA and LTE serving cell) where eg legacy number of interfrequency carriers is configured on the serving RAT, and interRAT carriers are configured up to the new measurement capability (eg legacy number of interRAT carriers are in the normal performance group, and additional carriers are in the reduced performance group)

Test type 2. should be developed for proposal 2 in particular. This test type is suitable to verify UE can switch UE measurement capability provided all carriers are in normal performance group. In this test, UE needs to measure maximum number of carriers for IncMon. For example, in LTE, even if UE can measure 4 inter-frequency carriers after scaling factor and 4 inter-frequency carriers of normal performance group are indicated, we can’t know whether UE measurement capability is switched or not because measurement capability where UE shall measure 3 carriers in Rel-11 is just a minimum requirement. Consequently, we can’t realize the purpose unless the test makes UE measures maximum number of carriers defined as UE measurement capability for IncMon.
Proposal 6: In test type 2, UE needs to measure maximum number of carriers for IncMon to verify UE can switch UE measurement capability.
However, the function to monitor more than 3 carriers concurrently is unrealistic due to test equipment complexity. Therefore, the detail of alternative methodology using time-switching mentioned in [1], [2], [3] should be discussed again.

4
Conclusion

　In this contribution, we firstly mentioned test objectives covering some aspects to be verified. Next, we provided test types and suggested the necessity of discussion on measuring more than 3 carriers.
Proposal 1: Following aspects should be verified in IncMon test cases.

1) Measurement of any carrier in normal performance group has better delay performance than that of any carrier in reduced performance group

2) UE measures carriers of suitable group indicated by higher layer signalling

3) UE meets each delay requirements for measurement.
4) UE measures carriers up to UE measurement capability for IncMon. (eg. 8 carriers for LTE).

Proposal 2: In connected mode, it should be verified that UE follows UE measurement capability for IncMon when scaling factor is indicated but reduced layers are not indicated.
Proposal 3: Whether IncMon capable UE works as expected in following modes should be tested.

1) Idle mode and connected mode
2) DRX and non-DRX
3) Inter-frequency and inter-RAT
Proposal 4: Combination of serving duplex mode and neighbour duplex mode should be considered.

Proposal 5: 3 test types below are important to cover test objectives.

1. Interfrequency tests (UTRA and LTE) where the legacy number of interfrequency carriers is configured as normal, and the remaining carriers up to the new UE measurement capability are all used, and configured as reduced

2. Interfrequency tests (UTRA and LTE) where all carriers are configured as normal

3. InterRAT tests (covering both UTRA and LTE serving cell) where eg legacy number of interfrequency carriers is configured on the serving RAT, and interRAT carriers are configured up to the new measurement capability (eg legacy number of interRAT carriers are in the normal performance group, and additional carriers are in the reduced performance group)

Proposal 6: In test type 2, UE needs to measure maximum number of carriers for IncMon to verify UE can switch UE measurement capability.
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