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1 Introduction
In the Email discussion on DRX during LTE_ACTVE, it was agreed that measurement requirements depend on the DRX interval or activity level of the UE [2]. This paper discusses the concrete measurement requirements.
2 Discussion
The measurement period is specified as 200 ms in CELL_DCH of UMTS. The measurement period for a continuous activity level should also be specified in LTE_ACTIVE. Although the range of DRX period in LTE_ACTIVE is yet unclear, the DRX period in LTE_ACTIVE may range from the order of 10 ms to several seconds [1]. If the DRX period in LTE_ACTIVE is shorter than the measurement period for continuous activity level, DRX UEs should use the measurement period for continuous activity level. Meanwhile, if the DRX period in LTE_ACTIVE is longer than the measurement period for continuous activity level, high mobility UEs may experience radio link failures.
In previous RAN WG meetings, handover procedures for low activity levels in LTE_ACTIVE have been studied, with [3] addressing the need for forward handover. When a radio link failure occurs for the UE of a low activity level, there may be no data loss because the UE is in a low activity level and will have no data. However, the UE has to enter RRC_IDLE after detecting the radio link failure and it is concerned that the user might display “out-of-service area” on the user interface. This is not desirable from the user perception point of view, and hence should be hidden from the user while the UE automonously recovers the connection. This would however require such a mechanism to be implemented in the UE. Therefore, this paper considers speed dependent measurement requirements for low activity levels, so that radio link failures are avoided.
In particular, if the UE speed is higher than a mobility threshold, the UE uses the measurement configuration for high mobility DRX UEs. Methods of detecting the UE speed are:
· Method 1: Estimate the Doppler frequency
· Method 2: Measure the crossing number of cells.

Since method 1 has not been specified in UMTS, new performance requirements will have to be specified. In contrast, method 2 has already been used in HCS, and new performance requirements will not be needed. Moreover, high mobility UEs may not experience radio link failure if the serving cell coverage is large. Hence, method 2 is preferable.
If the UE speed is lower than the mobility threshold, the UE uses the measurement configuration that depends on the DRX period. The mobility threshold and the measurement configurations are informed by RRC signalling (system information or UE specific signalling) and the UE selects different configurations corresponding to both the DRX period and UE speed. The selection is done by the UE autonomously without any additional signalling, as the UE detects its speed by itself and the eNB does not know the UE speed.
In summary, the followings are proposed:
· Case 1: The DRX period is shorter than the measurement period in LTE_ACTIVE with continuous activity.

· UEs with high activity levels should apply the measurement configurations for continuous activity.
· Case 2: The DRX period is longer than the measurement period in LTE_ACTIVE with continuous activity.

· UEs with low activity levels should apply DRX dependent measurement configurations. However, UEs with high mobility should apply speed dependent measurement configurations.

3 Proposal

This paper discussed UE measurement requirements that depend on the DRX period, and proposed the followings:
· Case 1: The DRX period is shorter than the measurement period in LTE_ACTIVE with continuous activity.

· UEs with high activity levels should apply the measurement configurations for continuous activity.

· Case 2: The DRX period is longer than the measurement period in LTE_ACTIVE with continuous activity.

· UEs with low activity levels should apply DRX dependent measurement configurations. However, UEs with high mobility should apply speed dependent measurement configurations.
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