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1 Introduction
In RAN2#60-bis meeting, the following principles were agreed for the allocation of measurement gap in RRC Connected state.
· Network decides whether to always activate measurement gaps

· If not, the network configures measurement events so that the UE’s measurement reporting indicates the need for measurement gaps (“Gap request”)
One issue with a long DRX was identified and it was thought to be partially RAN4 issue. In [1] we proposed a mechanism addressing the shortcomings due to the UE being in a long DRX. The purpose of this document is to clarify the issue and to show how it can be resolved by the proposed mechanism.
2 Discussion
2.1 Measurement samples and event evaluation
In order to understand the issue with long DRX, it is important how the UE measurement is modelled in the specification. In [2], a measurement model is defined as shown in the figure below. It is our belief that the same model is assumed for E-UTRAN measurements.
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Figure 1: Measurement Model (Figure 7 from [2])
The “A” is measurement samples internal to the physical layer in support of higher layer measurements. The “A” and “Layer 1 filtering” are not specified in the standards. The measurement sampling rate at “B” is also not specified, but it shall be implemented in a way it ensures the measurement performance defined in [3] and [4]. 
Our understanding is that the same measurement model is assumed at least for E-UTRA intra-frequency measurement. It is also our view that the performance requirements for RRC connected mode will assume constant flow of measurement samples from physical layer, as it was the case for UTRA measurement.

Now in case of a long DRX, the UE may not be able to accumulate enough measurement samples in order to be able to meet the measurement performance requirements, due to a short “on duration” out of a long DRX cycle.  On the other hand a long “on duration” that allows the UE to get enough measurement samples denies the power saving benefit of a long DRX.
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Figure 2: Measurement samples vs duty cycle
3 Proposal

From the analysis above, it is clear that the UE in a long DRX needs to be able to place itself in a state where its measurement and event evaluation can meet the performance requirements. This can be done by putting the UE in the continuous reception mode while the UE is still in the control of DRX from the radio resource control and data scheduling point of view.

It is also desirable that the mechanism satisfies the following requirements.

· The mechanism should not require any over the air signalling (radio resource saving)

· The UE should go into the continuous reception mode only when it is necessary (UE power saving)

It is our view that the usage of S_IntraSearch criteria nicely matches those requirements. Note that the nature of S_IntraSearch criteria is that it is used in idle mode and thus takes into account the small number of measurement samples due to a short “on duration”.

With the use of S_IntraSearch, the UE autonomously starts intra-frequency measurement when the quality of the serving cell goes below the predefined threshold (i.e. only when it is necessary). At the same time the UE starts the measurement events evaluation over the serving cell. This allows the UE to report the need of measurement gaps for inter-frequency and inter-RAT measurements.

The following figure shows the UE measurement behaviour in a long DRX with support from S_IntraSearch.

0. The UE in DRX mode

1. The UE detects that the radio quality of the serving cell becomes below the S_IntraSearch and starts the intra frequency measurement

2. Measurement event criteria for the event used to trigger “gap request” are met

3. The UE send a Measurement Report
4. The network allocates the gap
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Figure 3: Example of measurement behaviour of UE

The performance requirement may need to make assumptions on up to what duty cycle the UE can satisfy the measurement performance requirements without transitioning to the continuous reception (measurement) mode. This gives guidance for the network implementation as to when the network should configure S_IntraSearch to the UE in RRC connected mode.  
4 Conclusion

In this document, we tried to further clarify the issue raised in [1]. It is proposed that the issue be further discussed RAN2 and RAN4. 
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