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Discussion and Decision
1   Introduction
The inter-frequency small cell discovery issue is being discussed in RAN2 now. In the last RAN2 meeting, the background measurement scheme [1] was discussed, afterwards a email discussion was processed for further discussion. However, we think nowadays the discussion mainly focuses on how to configure the measurement gap, but how to configure the s-measure can also have a significant effect on the measurement behavior and has not been concerned a lot. In this paper we clarify this problem. 
In HetNet, we think the s-measure should be configured besides the measurement gap. After that, for the layer deployed for coverage purpose, the s-measure restriction also applies, that means the UE does not measure this type layer in the cell center area. For the layer deployed for offloading purpose, the s-measure restriction does not apply, so that the UE can measure this type layer continuously no matter where it is. We think this scheme can save UE power and utilize the measurement gaps more efficiently. 
2   Discussion  
2.1   The s-measure restriction

According to the legacy measurement performing procedure defined in TS36.331 section 5.5.3.1, when the s-measure parameter is configured, the UE performs the measurements only when the PCell’s RSRP is lower than the s-measure threshold. The UE detects the PCell’s RSRP continuously to determine if the s-measure criterion is satisfied. This s-measure restriction applies for all configured measurement objects, including intra-frequency layer and inter-frequency layer. The s-measure restriction is designed for saving UE power, because in the homogeneous network, the UE has no need to measure the neighbor cells to trigger the handover procedure in cell center area. 
Furthermore, for the legacy inter-frequency measurement, the other restriction is the measurement gap configuration. The UE can perform inter-frequency measurement only when the s-measure criterion is satisfied and meanwhile the measurement gap is configured.
2.2   The s-measure configuration in HetNet
In HetNet, the small cells may be deployed in cell center area for offloading purpose, and the background measurement scheme is proposed for small cell discovery. In this scheme, the UE continuously measures the offloading layer to detect the small cells with a relaxed measurement requirement. 
Considering the above solution, we think there is an important issue to be clarified, that is whether the UE should also perform the continuous measurement on the coverage layer in the cell center area, e.g., intra-frequency layer or other inter-frequency layer deployed for coverage purpose. We think the UE should not perform that measurement, because these layers are used for mobility purpose and the UE has no need to measure them in cell center area, which can only waster the UE power. Furthermore, the measurements on all the inter-frequency layers have to share the measurement gaps. No matter what gap pattern is configured, the number of gaps is fixed, if UE also continuously measures the inter-frequency layer deployed for coverage in cell center area, the performance of cell detection on offloading layer will decrease.
Proposal 1: UE should not measure the layer deployed for coverage purpose in cell center area.
In HetNet, if the network only configures measurement gap but not configures the s-measure parameter, according to legacy measurement rule, the UE will perform continuous measurement on all frequency layers no matter where it is. As analyzed above, this will waste UE power and impair the performance of cell detection on offloading layer.
If the network configures both measurement gap and s-measure, and indicates the offloading layer in measObjectEUTRA, then the UE can perform continuous measurement on offloading layer without s-measure restriction, but for the coverage layer, the s-measure restriction also applies. In this scheme, when the UE is in the cell center area where the s-measure criterion is not satisfied, UE only measures the indicated offloading layer with the configured measurement gaps, here all the gaps can be utilized for offloading purpose. When the UE moves into the cell edge area where the s-measure criterion is satisfied, it starts to measure the coverage layers including intra-frequency layer and inter-frequency layer deployed for coverage purpose. We can see that this scheme can save UE power and improve the cell detection performance on offloading layer.
Proposal 2: The s-measure should be configured besides measurement gap, and then the s-measure restriction applies for the coverage layer but not for the offloading layer.
In the email discussion, some measurement gap pattern alternatives were proposed for the relaxed measurement on offloading layer, e.g., the legacy pattern, a new relaxed pattern or multiple patterns. However, no matter what gap pattern is configured, the network has to always indicate the offloading layer, so that the UE can differentiate the offloading layer from the coverage layer, then the UE can decide on which layer the s-measure restriction doesn’t apply and the continuous measurement should be performed.  
Proposal 3: No matter what measurement gap pattern is configured, the network should indicate the offloading layer in measObjectEUTRA.
3   Conclusion
In this contibution, we clarify the s-measure configuration issue in HetNet. We think the network should configure the s-measure and indicate the offloading frequency layer in measObjectEUTRA anyway. After that the UE can perform continuous measurement only on offloading layer without s-measure restriction, but for other layers deployed for coverage purpose, the s-measure restriction also applies. In this scheme, the UE only continuously measures the indicated offloading layer in the cell center area, which can save UE power and improve the cell detection performance on offloading layer.

Proposal 1: UE should not measure the layer deployed for coverage purpose in cell center area.
Proposal 2: The s-measure should be configured besides measurement gap, and then the s-measure restriction applies for the coverage layer but not for the offloading layer.
Proposal 3: No matter what measurement gap pattern is configured, the network should indicate the offloading layer in measObjectEUTRA.
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