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1 Introduction
In RAN4#81, core work on high speed RRM was completed, and requirements were agreed for
· Enhanced intrafrequency cell identification and measurement period in RRC idle state[1]
· Enhanced intrafrequency cell identification and measurement period in RRC connected state with DRX[2]
Since the benefits of the enhanced requirements for the proper operation of UEs in a high speed environment have been demonstrated in in study item and core work item phases, it is important to introduce test cases to verify that UEs meet the enhanced requirements.
2 Discussion

Overall, the introduction of RRM tests for high speed requirements may be relatively straightforward, since the tests can be based on existing tests with modification to ensure that the highSpeedEnhancedMeasFlag  is configured, and to ensure that the test requirement is shortened according to the enhanced requirement. Consideration could also be given to testing at a modified DRX cycle (either idle or connected DRX cycle or both) compared to the existing test if justification was identified to modify the DRX cycle. Since intrafrequency requirements are enhanced, this limits the scope of the tests that need to be considered. Both FDD and TDD duplex modes should be considered in the testing. The following base tests could be considered as possible candidates to develop high speed RRM tests.
	Base test
	Tile
	Notes

	A.4.2.1
	E-UTRAN FDD – FDD Intra frequency case
	Both Tdetect and Tevaluate are verified in different time phases.

	A.4.2.2
	E-UTRAN TDD – TDD Intra frequency case
	Both Tdetect and Tevaluate are verified in different time phases.

	A.8.1.3
	E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX
	Verifies Tidentify in ETU70. Subtest 1 uses 40ms DRX cycle and subtest 2 uses 1280ms DRX cycle

	A.8.2.2
	E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX
	Verifies Tidentify in ETU70. Subtest 1 uses 40ms DRX cycle and subtest 2 uses 1280ms DRX cycle


Table 1 : Possible base tests to use for developing enhanced RRM high speed test
RRC connected state DRX tests also exist for category 0 (including FDD-HD), category M1 and 5MHz BW. However, in view of the high speed train use case, it seems less likely that an MTC category device would need to perform enhanced high speed reselections.
Tests A.8.1.3 and A.8.2.2 do not verify measurement period explicitly. While it would be possible to design a test which explicitly verifies the enhanced measurement period requirement, since this has not been necessary for existing DRX measurements, it also seems unnecessary for enhanced DRX measurement requirements. At any rate, the measurement period implicitly forms a part of Tidentify, so a UE with a long measurement period is unlikely to pass the test.
Regarding DRX cycle, we propose as follows.

Proposal 1 : For idle mode, 1.28s DRX cycle is used.

Proposal 2 : For RRC connected state, 640ms DRX cycle is used

The justification of these proposals is as follows. In idle mode, DRX cycle cannot be set on a per UE basis, and 1.28s is commonly used in many commercial LTE networks. Therefore, it seems important to verify performance with the existing setting. For RRC connected state, this can be set on a per UE basis, and the use of 1280ms DRX for a connected high speed UE seems less likely (although covered by enhanced requirements) so our preference is to use a somewhat shorter DRX cycle such as 640ms (or even 320ms) to verify the enhanced requirement. This will also reduce test time.

The propagation conditions also need to be modified compared with the base test. A channel with higher Doppler should be used. One approach would be to use EVA600, since accuracy requirements are already specified in 36.133 section 9.1.2A. This is beneficial for testing cell identification since accuracy also has to be considered in a practical test case to ensure a measurement report
Proposal 3 : EVA600 is used for enhanced RRM requirements tests in A.8.x.x
Proposal 4 : The following test case list is agreed for enhanced RRM requirements in high speed
1. E-UTRAN FDD – FDD Intra frequency reselection with highSpeedEnhancedMeasFlag configured

2. E-UTRAN TDD – TDD Intra frequency reselection with highSpeedEnhancedMeasFlag configured

3. E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX with highSpeedEnhancedMeasFlag configured
4. E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX with highSpeedEnhancedMeasFlag configured

Proposal 5 : The tests are based on A.4.2.1, A.4.2.2, A.8.1.3 and A.8.2.2 with modification to configure highSpeedEnhancedMeasFlag, modification to time phases / test requirements to account for the enhanced performance, and modification to the RRC connected state DRX cycle according to proposal 2 
3 Conclusions
In this contribution we discuss testing for RRM enhanced high speed requirements and propose that 4 additional tests are developed according to the following principles:
Proposal 1 : For idle mode, 1.28s DRX cycle is used.

Proposal 2 : For RRC connected state, 640ms DRX cycle is used

Proposal 3 : EVA600 is used for enhanced RRM requirements tests in A.8.x.x
Proposal 4 : The following test case list is agreed for enhanced RRM requirements in high speed

1. E-UTRAN FDD – FDD Intra frequency reselection with highSpeedEnhancedMeasFlag configured

2. E-UTRAN TDD – TDD Intra frequency reselection with highSpeedEnhancedMeasFlag configured

3. E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX with highSpeedEnhancedMeasFlag configured
4. E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX with highSpeedEnhancedMeasFlag configured

Proposal 5 : The tests are based on A.4.2.1, A.4.2.2, A.8.1.3 and A.8.2.2 with modification to configure highSpeedEnhancedMeasFlag, modification to time phases / test requirements to account for the enhanced performance, and modification to the RRC connected state DRX cycle according to proposal 2 
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