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1
Introduction
Currently, a lot of performance requirements are specified for both when no DRX is used and when DRX is used in TS 36.133 [1]. However, what “when DRX is used” means is not clear in the specifications, and some clarifications would be needed. This contribution discusses how “when DRX is used” should be defined in the RAN4 specifications. 
2
Discussions
In TS 36.321 [2], the Active Time is defined as follows: 

When a DRX cycle is configured, the Active Time includes the time while: 

-
the On Duration Timer or the DRX Inactivity Timer or a DRX Retransmission Timer or the Contention Resolution Timer (as described in subclause 5.1.5) is running; or

-
a Scheduling Request sent on PUCCH is pending (as described in subclause 5.4.4); or

-
an uplink grant for a pending HARQ retransmission can occur; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the explicitely signaled preamble (as described in subclause 5.1.4).

In the RAN4 discussions, on the other hand, it seems that “When DRX is used” means the state in which traffic data activity would be low (or none). It implies that the definition of the DRX state in the RAN4 specifications would be slightly different from the one in the RAN2 specifications. For example, the state in which the On Duration Timer is running is the Active Time in the RAN2 specifications, but it is regarded as the state when DRX is used in the RAN4 specifications.
To simplify the performance requirements for mobility support, we propose to clarify the DRX state in the RRM specifications in the following:
Definition of “When DRX is used”
As discussed above, the RAN4 group assume that “When DRX is used” means the state in which traffic data activity would be low (or none). Therefore, it would be natural to define that “When no DRX is used” should mean the state in which the DRX Inactivity Timer is running, and define “When DRX is used” as otherwise.
Proposal 1: To define that “When no DRX is used” should mean the state in which the DRX Inactivity Timer is running, and define “When DRX is used” as otherwise.

Maintenance of Uplink Time Alignment
In the LTE specifications, maintenance of uplink time alignment is strongly related to the DRX control. In general, in case the traffic data activity is none for a long time, NW stops sending the time alignment commands and as a result the Time Alignment Timer expires. It implies that the uplink time alignment would not be maintained when DRX is used in real operation. After the Time Alignment Timer expires, UE needs to use the Random Access procedures in order to obtain uplink Time Alignment, which means that we need to consider the time for the Random Access procedures when UE tries to send measurement reports in the RRM tests.
If the uplink Time Alignment is maintained during the RRM tests, UE doesn’t have to use the Random Access procedures to send the measurement reports. However, UE still needs to send scheduling requests in order to inform NW of data arrival due to the measurement reports. It means that we need to consider time in which UE sends scheduling requests to NW and NW sends uplink grants for the measurement reports.
It is proposed that uplink Time alignment should be maintained in case the DRX cycle is small, e.g. 10 – 256 ms, and not be maintained in case the DRX cycle is large, e.g. 320 – 2560 ms, because it would be aligned to realistic NW operation. 
Proposal 2: Uplink Time alignment should be maintained in case the DRX cycle is small, e.g. 10 – 256 ms, and not be maintained in case the DRX cycle is large, e.g. 320 – 2560 ms.
Long DRX or Short DRX
In the current LTE feature and test prioritisation list [3], the priority for Long DRX is high and the one for Short DRX is low. Therefore, it is proposed that all the RRM test cases should use Long DRX without Short DRX. 

Proposal 3: All the RRM test cases should use Long DRX without Short DRX.
3
Conclusions
In this contribution, we discussed how “when DRX is used” should be defined in the RAN4 specifications. Furthermore, we also discussed some parameters for DRX control in the RRM tests. Our proposals are listed below:
Proposal 1: To define that “When no DRX is used” should mean the state in which the DRX Inactivity Timer is running, and define “When DRX is used” as otherwise.

Proposal 2: Uplink Time alignment should be maintained in case the DRX cycle is small, e.g. 10 – 256 ms, and not be maintained in case the DRX cycle is large, e.g. 320 – 2560 ms.
Proposal 3: All the RRM test cases should use Long DRX without Short DRX.
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