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1 Introduction

RAN4 agreed to make the measurement period for deactivated Scells configurable and sent an LS to RAN2 [1]. RAN4 has introduced the notion of a measurement cycle and has asked RAN2 to enable signalling from the eNB to the UE of measurement cycles in the range 160 ms to 1280 ms.
This contribution considers the impact of the configurable measurement period on mobility procedures.

2 Discussion

RAN4 has agreed to introduce configurable measurement periods for measurements of deactivated Scells. Specifically, the following framework for measurements of deactivated Scells has been agreed: 

· A measurement cycle is defined; a measurement cycle refers the period over which the UE is required to make at least one L1 measurement. 

· A measurement period of a deactivated Scell is defined as 5 measurement cycles. The UE Layer 1 generates one measurement as an input to the L3 filter every measurement period.

· RAN4 intends to define tests to ensure that the loss of PDSCH codewords due to the glitches that may be caused by measurements are minimized. Specifically, RAN4 will define tests to ensure that no more than a certain number of PDSCHs are lost by the UE during a measurement cycle (in fact, this is the reason for introducing the measurement cycle as the number of PDSCH codewords lost due to glitches is a function of measurement cycle duration).
· RAN4 wants the measurement cycle duration to be configurable and requests RAN2 to enable signaling for this parameter with the following possible values (in milliseconds): 160, 256, 320, 512, 640, 1024 and 1280. This corresponds to measurement periods of (in milliseconds): 800, 1280, 1600, 2560, 3200, 5120 and 6400 respectively. RAN4 has also decided that the default measurement cycle should be 320 ms.
Note that measurement period for Pcell is 200 ms (in the absence of DRX).
As RRM measurements support handover and component carrier management, some implications on these two functions of configurable measurement cycle were discovered after the RAN4 agreement in RAN4#57_AH Austin meeting. 
Consider a UE in the scenario shown in Fig. 1. The UE is connected to eNB1 and is configured with CC1 as Pcell and CC2 as Scell. The Scell is deactivated. The UE is moving towards eNB2. The measurement period for the Pcell is 200 ms and the measurement period for the Scell is 1600 ms (based on the default measurement cycle of 320 ms). As shown below in Fig. 1, an inter-eNB handover should be triggered when CC1 from eNB2 is better than the Pcell (based on an A3 event measurement report).
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Figure 1
The different measurement cycles for the Pcell and Scell lead to a different view of the radio conditions at the UE. Figure 2 illustrates an example of the L3 filtered measurements at the UE. Since the measurements of the Scell are occurring less frequently, the Scell measurements as observed by the UE can significantly lag the true radio conditions, especially when compared to the Pcell. UE includes in measurement reports L3 filtered measurements of the Scell. This can lead to the Scell being reported as better than the Pcell, which can result in a Pcell change procedure.
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Thus the different measurement cycles can cause the eNB to attempt a Pcell change instead of an inter-eNB handover. Furthermore, the Pcell change could fail (CC2 signal is significantly lower than the reported measurement) and anyway another handover or Pcell change will be required.
Similarly, the different measurement cycles can also cause unnecessary inter-eNB handovers when a Pcell change is needed.
We note that the problem occurs only with deactivated Scells (if the Scell is activated, the measurements occur at the same rate as the Pcell). However, since the eNB does not know exactly when a handover will be required, it is not practical to pre-activate the Scell. Besides, such an approach would defeat the purpose of activation and deactivation.
Pcell change aspects were not taken into account in the RAN4 decision that led to [1]. Therefore, we think some further considerations to this issue are worthwhile. 

3 Summary
RAN4 agreement to have a configurable measurement period can potentially have some mobility related impacts. Specifically, it can result in a Pcell change when an inter-eNB handover is needed, and vice-versa. A discussion was provided in this contribution to start some discussions in RAN4 on this topic.
4 References
[1] R4-110521, “LS on Rel’10 Deactivated SCell measurements”.
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