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1 Introduction
E-UTRAN in RRC-CONNECTED may apply DRX using parameters such as long DRX, short DRX, inactivity timer. Simultaneously E-UTRAN connected mode mobility is based on UE assisted network controlled HO and for this purpose the UE needs to perform measurements based on RAN4 requirements. Furthermore the UE will send measurement reports according to events and measurement settings. In this paper we discuss about UE measurement in RRC_CONNECTED state with different DRX settings and possible need for considering different setting of measurement parameters depending on the applied DRX (or non-DRX).
In E-UTRAN it has been agreed that RRC has two states, RRC_IDLE and RRC_CONNECTED. For power consumption purposes DRX/DTX period can be configured according to UE activity level in RRC_CONNECTED state [1]. Similar measurement requirements as in UTRAN RRC Connected mode might not be applicable in E-UTRAN RRC Connected Mode because measurement capabilities in UTRAN Connected Mode are tied to the different UTRAN RRC states, while in E-UTRAN RRC Connected Mode only has one state. Thus we see that the requirements in E-UTRAN Connected Mode might be more related to DRX/DTX periods than to RRC state, and this will be discussed in this paper.

2 Discussion
RAN4 has agreed (36.133) that UE measurement requirements are linked to the DRX parameters currently used by the UE. This means UE will perform measurements on identified cells according to this and evaluation of events will therefore only make sense when new measurements are available. The intention of this has been to ensure effective UE power savings by utilization of DRX i.e. not requiring UE to peform measurements outside active transmit/receive periods

One parameter used in connection with determining on UE side whether a measurement report shall be sent to eNB or not is whether the event under consideration has been fulfilled for a period of Time To Trigger (TTT). To ensure accurate measurements and evaluation of reporting criteria regardless of the used DRX/DTX cycles, measurements and reporting criteria should be matched with the used DRX/DTX cycle. In order to achieve good power saving features the UE should not be required to perform measurements outside its DRX/DTX cycle as reflected in RAN4. For example when DRX/DTX cycle is short or not used at all, the UE performs rather continuous intra-frequency measurements, while during longer DRX/DTX cycles non-continuous intra-frequency measurements are performed. In order to ensure high quality measurements, it would be desirable that the UE would be able to autonomously adjust parameters used for reporting events to the network thus preventing dedicated signalling whenever UE autonomously changes between non/short/long DRX states. With the current DRX agreements it is not possible to automatically to change used DRX without any explicit signalling between UE and eNB e.g. change between long and short DRX and use of inactivity timer. This adjustment of measurement parameters could be achieved by defining suitable parameter settings for different DRX cycles and the UE would autonomously follow these settings when DRX/DTX cycle or activity level (e.g. due to inactivity timer) is changed. So the problem can be described with following example:

Assume the TTT is set to value 100ms. This value of TTT is not necessarily usable for all different DRX states (non-DRX, short DRX, long DRX): For example, if long DRX cycle is 500ms, the UE may have time for only one measurement sample from an eNB and TTT will then trigger before another measurement is made. If TTT is shorter than used DRX cycle the quality of the measurements performed during TTT may be very inaccurate as UE may not perform any measurements before the TTT triggers. Thus, it would be highly necessary that TTT could be scaled according to used DRX state and DRX cycle length. On the other hand, for short DRX periods or no DRX, no scaling to TTT is necessary as UE would have enough measurement samples. 
We present an example below on how the E-UTRAN UE could adjust the value of Time to Trigger based on the applied DRX values:
Time to Trigger (No DRX/DTX) = X ms, X is given in the measurement control 

Time to Trigger (DRX/DTX cycle) = a* DRX cycle ms, a is given in the measurement control (for example parameter a could be given separately for short DRX and long DRX states or just different TTT values for all DRX states) 

As DRX cycle and different parameters for event reporting would be in the control of the network, NW would have total control of UE measurement behaviour. Measurement control information for this kind of adaptive measurement rules could be broadcast in system information, thus preventing need to repeat the same information through dedicated measurement control.
3 Proposal

In this contribution we discussed the currently specified DRX scheme for E-UTRAN and UE measurement performance related to time domain hysteresis TTT, which affects measurement reporting. We see it necessary that for different UE applied DRX cycles one could specify different values of TTT to ensure that UE has enough measurement samples for accurate measurement results in the measurement report.. We propose to discuss the problem and consider whether a scaling of TTT or separately signalling TTT is better approach. If RAN2 can reach conclusion presenting company is happy to provide TP for 36.331. 
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