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1 Introduction
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 might not be applicable in E-UTRAN because measurement capabilities in UTRAN are tied to RRC states, while RRC in E-UTRAN only has one state while UE is in active transmission. Thus we see that requirements might be more related to DRX/DTX periods than to RRC state, and this will be discussed in this paper.

2 Discussion
To ensure mobility, E-UTRAN UEs naturally need to identify and measure neighbour cells regularly. Thus it is vital which kind of requirements we define for E-UTRAN UEs in order to allow good power saving capabilities while providing good enough measurements to support mobility efficently. When considering event triggered reporting, UE only reports measurements when events are triggered based on measurements. Also used DRX/DTX period affects capability to do measurements and it is seen that for E-UTRAN the DRX design will have impact on measurement requirements and reporting. As well as the measurements and reporting might have some impact on the DRX behaviour as well. It would be desirable to enable E-UTRAN to be specified in such a way that UE performing measurements would do those when it anyway needs to wakeup for other purposes e.g at DRX/DTX periods.
In [2] the following two alternatives for measurement requirements with some pros and cons were identified:

· Alternative 1: Only one set of measurement requirements is specified for UE in RRC_CONNECTED (i.e., consistent regardless of UE activity level).

· Pros
· Measurement requirements and UE testing would be simple.
· Only network controlled UE assisted handovers are performed in RRC_CONNECTED.

· Cons
· UE power consumption.
· Alternative 2: Measurement requirements are specificed for each UE activity level.

· Pros
· UE power saving is possible.

· Cons
· Identification of new cells will be delayed and failures may occur with backward handover.

· UE measurement requirements need to be specified for each UE activity level, and testing would be cumbersome.

· Different handover procedures (e.g., forward handover) regarding the UE activity level will be needed.
The Alternative 1 would indeed be simple from specification and testing point of view. However, it is not desired due to heavy increase in UE power consumption when DRX/DTX is used as it would even make longer DRX cycles in RRC_CONNECTED rather useless. Thus, it is our understanding this Alternative would not be not good from a system point of view as it indirectly limits the time in which UE’s can be in Active state. As a matter of fact, if the power efficiency of the Active state is not good, the UEs will often have to go back to Idle to save power. This increase of state transition might in turn cause an increase in the amount of signaling. Alternative 2 is more tempting, but it might not be easily applicable for E-UTRAN DRX/DTX scheme and thus, some further development of this Alternative 2 could be considered. Large number of  different DRX/DTX periods should not make the specification and testing work of UE measurements complex. Thus, it would be desirable to consider a rather generic approach for defining requirements for different activity levels (e.g. for different DRX/DTX cycles). It is expected that similarly as for UTRA RAN WG4 will start working on UE measurement requirements and RAN WG2 perspective to the requirements is valuable although when setting the final requirements several more RAN4 related implementation and performance aspects need to be considered carefully. 
2.1
3rd Alternative 

For improving Active mode power saving the DRX/DTX cycle of a UE should be based on its current connection requirements. UE measurements are typically performed during active transmit/receive periods. In order 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 [3]. 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 precious dedicated signalling. This could be achieved by defining suitable parameter settings for different DRX cycles and the UE would autonomously follow these settings when DRX/DTX cycle is changed. Below we present an example, how the UE could adjust the value of a time domain hysteresis Time to Trigger (which is considered to be a similar parameter as in UTRA)

· 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 

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.
When UE needs to perform inter-frequency/RAT measurements then UE cannot perform measurements simultaneously with data reception on the serving cell. Then UE needs to be given some measurement gaps by the NW
· Alternative 3 UE measurement requirements and reporting criteria are adjusted and aligned with the currently assigned DRX/DTX cycle of the UE:
· Pros

· UE power saving possible
· No need for complex specification work, as rather generic approach could be used
· UE adjust measurement parameters autonomously without dedicated signaling for each DRX/DTX period

· Identification of new cells will match the activity level of the UE.
· Identification of new cells is faster when UE has more activity (DRX/DTX is short)
· Cons

· Identification of new cells might be delayed in case long DRX/DTX cycle is applied. However, it is expected that longer DRX/DTX cycles are assigned to a UE when its data reception and transmission activity is rather low and thus, negative impact should be rather limited.
3 Proposal

This paper discussed pros and cons of three alternatives for specifying UE measurement requirements and reporting. Alternative 3 was found most robust and giving good power saving capabilities without introducing too complex specification work. Thus at this point we propose to capture alternative 3 as measurement requirements for RAN2 TS. We also encourage early co-operation with other RAN WGs like WG4 on this measurement area in order to make sure consistent approach in different RAN WGs.
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