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1 Introduction
In the last meeting, the core part of the high speed scenarios has been completed and the corresponding CRs have been agreed [1][2]. According to the WID time budget, the RRM performance phase of the work item shall start from this meeting and RRM performance parts shall be finalized by Q2 2017. The work plan for this WI was agreed in [3] at RAN4#78 meeting. The performance part for RRM was duplicated as below.
	RAN4#82(RRM Performance part only)

· Decide test cases list and configuration parameters for the enhanced RRM requirements in idle mode

· Decide test cases list and configuration parameters for the enhanced RRM requirements in long DRX in connected mode based on the outcome of the discussion of core requirements, if needed.
· Decide RLM test cases list and configuration parameters for existing  high speed scenarios based on the outcome of the discussion of core requirements, if needed

· Decide RLM test cases list and configuration parameters under SFN channel with enhanced UE receiver based on the outcome of the discussion of core requirements, if needed

RAN4#82bis (RRM Performance part only)

· Provide initial new test cases for the enhanced RRM requirements in idle mode

· Provide initial new test cases for the enhanced RRM requirements in long DRX in connected mode based on the outcome of the discussion of core requirements, if needed

· Provide initial RLM test cases for existing  high speed scenarios based on the outcome of the discussion of core requirements, if needed

· Provide initial RLM test cases under SFN channel with enhanced UE receiver based on the outcome of the discussion of core requirements, if needed

RAN4#83 (RRM Performance part only)

· Approve new test cases for enhanced RRM requirements in idle mode

· Approve new test cases for enhanced RRM  requirements in long DRX in connected mode based on the outcome of the discussion of core requirements, if needed

· Approve RLM test cases for existing  high speed scenarios based on the outcome of the discussion of core requirements, if needed

· Approve RLM test cases under SFN channel with enhanced UE receiver based on the outcome of the discussion of core requirements, if needed


As we know, the clause 9 of measurement accuracy belongs to the performance part, so this contribution focus on the measurement accuracy, testing list and configurations.
2 Discussion
The RAN4 core requirements of high speed scenario WI includes
- Intra-frequency cell identification and measurement period in DRX in connected state

- Intra-frequency cell detection, evaluation and measurement period in idle sate

After a long time discussion, there is no enhancement of RLM in the core part for high speed scenario. So the RLM test cases shall be not be considered in the high speed scenario WI.
Proposal 1: RLM test cases shall not be considered in the high speed scenario WI.

· Measurement accuracy
In the connected state, for DRX state, the measurement period is reduced to 3*DRX under high speed. The number of DRX cycle length depends on the sufficient discussion and evaluation of both system level simulation and link level simulation for a long time. In RAN4#78bis, a simulation assumption on RRM requirements in connect mode under high speed scenarios was agreed [4]. The agreed simulation assumption includes the link level simulation assumptions for measurement accuracy. The propagation conditions include AWGN, EVA300, EVA600, EVA875 and HST875. Then the interest companies provided the corresponding simulation results [5] [6][7] and [8] in the following meetings. The simulation results are quite aligned and showed that the legacy measurement accuracy could be satisfied when the enhanced measurement requirements (3DRX cycles) are applied. As the measurement accuracy has been evaluated during the core part discussion, the repetitive work during the performance phase is not needed.

Proposal 2: The legacy measurement accuracy could be satisfied when the enhanced measurement requirements (3DRX cycles) are applied.
The CR [R4-1701429] captures the measurement accuracy requirements under high speed scenario.

· Test case list
Next we turn our attention on the test case list. As there are new measurement requirements for idle mode and connected mode in high speed scenarios, we propose the following 4 test cases shall be defined.
· Cell re-selection test cases:
· E-UTRAN FDD – FDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag
· E-UTRAN TDD – TDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag
· UE measurement procedure

· E-UTRAN FDD-FDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells
· E-UTRAN TDD-TDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells
Proposal 3: The following 4 new test cases need to be defined under high speed scenarios:

· Cell reselection E-UTRAN FDD – FDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag 

· Cell reselection E-UTRAN TDD – TDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag

· E-UTRAN FDD-FDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells

· E-UTRAN TDD-TDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells

The detailed test case list and configuration are given in Table 1.
Table 1. Test cases for high speed scenario WI
	No
	Corresponding requirements
	Type of Test case
	No of tests
	Basic parameters in TCs
	Comments

	1
	RRM requirements  in idle mode  for high speed conditions (specified in section 4.2.2.3)
	E-UTRAN FDD – FDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag
 (new section A.4.2.19)
	1
	Number of cells = 2.
Number of carrier=1
Cell1 = serving cell (FDD)
Cell2 = neighbor cell (FDD)
Cell BW = 20,10,5 MHz (both cells)

DRX cycle length:1.28s
Test times: T1,T2 and T3. During T1, Cell 2 shall be powered off and highSpeedEnhancedMeasFlag is broadcast.
 During T2, UE reselects to Cell2 and highSpeedEnhancedMeasFlag is broadcast; During T3, UE reselects to Cell3.
Cell 1 and Cell 2 belong to different tracking areas.
Noc= -98dBm/15kHz;

T1:Cell1 Es/Noc = 16 dB;
T1: Cell2 Es/Noc = -infinity;
T2:Cell1 Es/Noc = 13dB;
T2: Cell2 Es/Noc = 16dB;
T3:Cell1 Es/Noc = 16dB;
T3: Cell2 Es/Noc = 13dB.
time offset between cells = 3us;

Propagation Condition: HST 875.
	Proposed section:

A.4.2.19 E-UTRAN FDD – FDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag


	2
	RRM requirements  in idle mode  for high speed conditions (specified in section 4.2.2.3)
	E-UTRAN TDD – TDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag
 (new section A.4.2.20)
	1
	Number of cells = 2.
Number of carrier=1
Cell1 = serving cell (TDD)
Cell2 = neighbor cell (TDD)
Cell BW = 20,10,5 MHz (both cells)

DRX cycle length:1.28s
Test times: T1,T2 and T3. During T1, Cell 2 shall be powered off and highSpeedEnhancedMeasFlag is broadcast.
 During T2, UE reselects to Cell2 and highSpeedEnhancedMeasFlag is broadcast; During T3, UE reselects to Cell3.

Cell 1 and Cell 2 belong to different tracking areas.
Noc= -98dBm/15kHz;

T1:Cell1 Es/Noc = 16dB;
T1: Cell2 Es/Noc = -infinity;
T2:Cell1 Es/Noc = 13dB;
T2: Cell2 Es/Noc = 16dB;
T3:Cell1 Es/Noc = 16dB;
T3: Cell2 Es/Noc = 13dB.
time offset between cells = 3us;

Propagation Condition: HST 875.
	Proposed section:

A.4.2.20 E-UTRAN TDD – TDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag


	3
	RRM requirements in DRX  in connect mode  for high speed conditions (specified in section 8.1.2.2.1.2)
	E-UTRAN FDD-FDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells (new section A.8.1.40)

	1
	Number of cells = 2.
Number of carrier=1
Cell1 = serving cell (FDD)
Cell2 = neighbor cell (FDD)
Cell BW = 20,10,5 MHz (both cells)

DRX cycle length:1.28s
Test times: T1 and T2. During T1, During time duration T1, the UE shall not have any timing information of cell 2. and highSpeedEnhancedMeasFlag is indicated.

Event A3 is configured: A3 offset=-6dB
Noc= -98dBm/15kHz;

T1:Cell1 Es/Noc = 4dB;
T1: Cell2 Es/Noc = -infinity;
T2:Cell1 Es/Noc = 4dB;
T2: Cell2 Es/Noc = 4dB;
time offset between cells = 3us;

Propagation Condition: HST 875.
	Proposed section:

A.8.1.40 E-UTRAN FDD-FDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells


	4
	RRM requirements in DRX  in connect mode  for high speed conditions (specified in section 8.1.2.2.1.3)
	E-UTRAN TDD-TDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells (new section A.8.2.11)

	1
	Number of cells = 2.
Number of carrier=1
Cell1 = serving cell (TDD)
Cell2 = neighbor cell (TDD)
Cell BW = 20,10,5 MHz (both cells)
Special subframe configuration: 6; 
Uplink-downlink configuration:1.

DRX cycle length:1.28s
Test times: T1 and T2. During T1, During time duration T1, the UE shall not have any timing information of cell 2. and highSpeedEnhancedMeasFlag is indicated.

Event A3 is configured: A3 offset=-6dB
Noc= -98dBm/15kHz;

T1:Cell1 Es/Noc = 4dB;
T1: Cell2 Es/Noc = -infinity;
T2:Cell1 Es/Noc = 4dB;
T2: Cell2 Es/Noc = 4dB;
time offset between cells = 3us;

Propagation Condition: HST 875.
	Proposed section:

A.8.2.11 E-UTRAN TDD-TDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells



3 Conclusion

This contribution provides the RRM performance part of high speed scenarios. The following proposals are proposed,

Proposal 1: RLM test cases shall not be considered in the high speed scenario WI.
Proposal 2: The legacy measurement accuracy could be satisfied when the enhanced measurement requirements (3*DRX cycles) are applied.

Proposal 3: The following 4 new test cases need to be defined under high speed scenarios:

· Cell reselection E-UTRAN FDD – FDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag 

· Cell reselection E-UTRAN TDD – TDD Intra frequency case for UE configured with highSpeedEnhancedMeasFlag

· E-UTRAN FDD-FDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells

· E-UTRAN TDD-TDD intra-frequency event triggered reporting for UE configured with highSpeedEnhancedMeasFlag in synchronous cells

The test case list and parameter configuration are provided as well.
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