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1. Introduction

In RAN1 #68, following agreements were reached on cell identification [1]:
· Rel-10 signalling can be used to assist cell search

· Further study until next meeting whether UE can assume the CP length of aggressor cell(s) and victim cell is the same 

In our opinion, the detection of PSS/SSS/PBCH is one important issue to be handled, considering it has direct impacts on the user(s) associated to pico. The evaluation results of many companies showed that the performance requirement of cell detection can be met by Rel-11 receiver using the interference cancellation technique [2][3]. The cell list (measSubframeCellList-r10) provided in measSubframePatternConfig-Neigh-r10 can be used to enable satisfactory of cell search performance for 9 dB CRE bias values. 

However, in certain network scenarios, the cell measurement depending on Rel.10 signaling only may bring additional workload for UE.

In this contribution, we analyze the scenario in which additional signaling indication may be beneficial to reduce the additional workload of UE measurement. 
2. Discussion
As mentioned above, with interference cancellation capability, the UE can detect the pico cell with CRE. In Rel-10, the cell list is already provided for the measurements of the neighbouring cells and the parameter referred to as MeasSubframePatternConfigNeigh. It represents a time domain resource restriction pattern applicable to neighbouring cell RSRP and RSRQ measurements on the carrier frequency. But the cell list referred as measSubframeCellList-r10 in IE MeasSubframePatternConfigNeigh can include not only pico cells with CRE but also the pico cell without CRE. 

Because UE cannot identify two types of pico cell based on Rel-10 signaling, for which the SCH Ês/Iot measurement requirements are different [4], UE cannot choose an appropriate threshold of SCH Ês/Iot to decide whether the neighbouring cell RSRP and RSRQ measurement should be continued or not. It will possibly lead to redundant measurements.

One example is shown in Figure 1. There are two picos (pico2 and pico3) close to each other, within a macro cell area. In this scenario, CRE technique is not applied to pico2 and pico3, to avoid strong interference between each other. While for pico1, CRE is applied considering it is far away from other picos. 

So there are two types of pico. One is the pico using CRE to offload the traffic from macro, and its PSS/SSS measurement threshold is represented as P1 (such as: -7.5dB in 36.133). Another is traditional pico without any cell range extension, and its PSS/SSS measurement threshold is represented as P2 (such as: -6dB in 36.133). In Figure 1, both UE1 and UE2 support the interference cancellation algorithm.

Firstly, UE1, UE2 are associated with Macro cell. Because macro eNB don’t know their positions relative to the three picos (Pico1, 2, 3), eNB will inform UE1/UE2 to take the neighbouring cell measurement by IE MeasSubframePatternConfigNeigh which will contain pico1, 2, 3 cell IDs.

During the measurement procedure, UE1 will use the threshold P1 to trigger neighbouring cell RSRP and RSRQ measurement and the interference cancellation is employed for the measurement of pico1/2/3. The SCH Ês/Iot of pico1 can be higher than the criteria P1 because UE1 is in the CRE range of pico1. Thus the RSRP and RSRQ of pico1 would be measured and reported to serving cell. The SCH Ês/Iot of pico2/3 will be lower than the criteria P1 even by using IC because of the long distance between UE1 and pico2/3. Thus the RSRP and RSRQ of pico2/3 would not be measured and reported to serving cell, as shown in Figure 2. Therefore, for UE1, there are no redundant measurement works to be done during the measurement procedure. 

During the procedure of UE2 measurement, UE2 will also use the threshold P1 to trigger neighbouring cell RSRP and RSRQ measurement. Because the information of pico type (with CRE or without CRE) is unknown at UE side, the same interference cancellation is employed for the measurement of pico2/3, even without CRE. In this condition, the SCH Ês/Iot of pico2/3 will be higher than the criteria P1 and the RSRP and RSRQ of pico2/3 would be measured, as shown in Figure 3. However the pico2/3 are without CRE, so the measurement result of pico2/3 would not be reported because Event A3, which triggers the UE measurement report, can be controlled by the cell specific offset, and UE2 will not be handed over to either pico2 or pico3 also. Therefore, the RSRP and RSRQ measurement of pico2/3 become redundant work for UE2.
If UE2 can be informed that the pico2/3 are without CRE, the threshold P2 can be used to trigger neighbouring cell RSRP and RSRQ measurement, the SCH Ês/Iot of pico2/3 would be below the criteria P2 and the RSRP and RSRQ of the two picos would not be measured, as shown in Figure 4. So there will be no redundant works for UE2 in this scenario.
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Figure 1 network topology
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Figure 2 SCH Ês/Iot of neighbouring cell measurement for UE1
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Figure 3 SCH Ês/Iot of neighbouring cell measurement for UE2
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Figure 4 SCH Ês/Iot of neighbouring cell measurement for UE2

3. Conclusion
For HetNet deployment, two types of pico, with and without CRE, may coexist. Because Rel.10 measurement signaling cannot indicate the difference of these two types of pico, UE would make redundant neighbouring cell measurements potentially, which means increased UE measurement workload and power consumption. 

Our analysis showed that additional signaling indication may be beneficial to reduce the workload of UE measurement. 
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