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1 Introduction

In the LS on FeICIC [1], RAN1 informed about their conclusions on cell detection principles:
· 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 [1], RAN4 was asked to take the above RAN1 principles into account and provide feedback to RAN1 regarding their assumption on the CP length.

In RAN4#62bis, the CP length issue has been discussed and it was agreed [2] that the RAN4 response should be based on operators’ input.
In this contribution, we provide an overview of scenarios and requirements with respect to the CP. Based on the analysis and the proposals, a draft LS response is provided in [3].
2 CP Length in Practical Deployments
2.1 Scenarios

Extended CP length is typically used in cells with a large delay spread. Some example scenarios where the received signal could have components with longer delay, i.e., where the extended CP may be useful, are:
· large cells,
· specific environments such as mountain environment,
· measurements from multiple sites, e.g., for the purpose of positioning (in practice signals from at least 6-7 sites  need to be detected and measured for multi-lateration based positioning such as OTDOA; reporting for up to 24 cells is currently supported for OTDOA), implies detecting and measuring signals beyond single-cell coverage,
· network deployments with repeaters,

· scenarios when MBSFN subframes are configured (with or without MBMS traffic), etc.

MBSFN subframes, where extended CP may also be used, may be configured for various purposes, including interference coordination for FeICIC. Further, MBSFN subframes may also be used for more than one purposes at the same time, e.g., as low-interference positioning subframes, low-interference subframes for backhaul signaling, and/or as ABS subframes with eICIC.  i.e., configuring MBSFN and subframes with potentially long CP in general is not limited to FeICIC scenarios and not intended only for UEs in the cell range expansion zone. 
· Observation 1: The range of scenarios where extended CP may be used is quite broad, whilst the RAN1 assumption on the CP length in [1] benefits a specific feature and specific UEs operating in cell range expansion zone. Hence, the RAN1 assumption restricts the entire network and all other scenarios and features when FeICIC is deployed.
2.2 Existing Requirements and Test Cases
All existing core requirements, including those defined for eICIC Rel-10, are specified in a generic manner with respect to CP length. The RRM requirements for cell search and RSRP/RSRQ are derived assuming normal CP, but even in these studies the UE is still not aware of the CP length used in the measured cell, which means that the UE has to detect the CP length when doing cell search.
Positioning requirements are defined in a generic way too, and the networks support configuring PRS with normal and extended CP.

To keep the amount of core requirements testing at a reasonable level, only a subset of configurations are tested, e.g., the RRM tests are typically specified for normal CP.
The non-MBSFN related and MBSFN related UE performance requirements are defined for normal CP and extended CP, respectively. Most of the UE performance test cases though, similarly to the core requirements, are specified for normal CP.
· Observation 2: Core requirements are generic, whilst test cases are often specified for normal CP, to limit the amount of testing.
3 CP Length for FeICIC
For FeICIC, one of the typical scenarios is when a serving cell is a small cell and the aggressor cell is a large cell, due to the possible significant power difference between low-power radio network nodes and high-power radio network nodes (see Figure 1). So in practice the use of different CP configurations in the measured cell and the aggressor cell can be expected.
It should further be noted that in practice even the UEs with FeICIC capability should be compliant with the existing non-FeICIC requirements, which, as has been mentioned before, are generic and thus allow also for cells with extended CP. These UEs may be performing legacy and FeICIC measurements even in parallel, e.g., in addition to using the enhanced receiver the UE may also be measuring the aggressor cell and have to meet the legacy requirements which allow for extended CP to be configured in the aggressor cell. It is there proposed to follow the same approach for FeICIC as for other features and funationalities.
· Proposal 1: Define FeICIC-specific core requirements in a generic way, i.e., irrespective of the CP configuration
· Proposal 2: Specify RRM test cases and UE performance test cases for normal CP.
The next proposal comes naturally from Proposal 1 and Proposal 2:
· Proposal 3: Do not restrict UE implementation for FeICIC to normal CP only (i.e., the UE should not make any pre-defined assumption about the CP length of the measured and interfering cells).
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Figure 1. An example deployment scenario for FeICIC.

4 Summary
Based on the discussion, the following is being proposed:
· Proposal 1: Define FeICIC-specific core requirements in a generic way, i.e., irrespective of the CP configuration

· Proposal 2: Specify RRM test cases and UE performance test cases for normal CP.
· Proposal 3: Do not restrict UE implementation for FeICIC to normal CP only (i.e., the UE should not make any pre-defined assumption about the CP length of the measured and interfering cells).
A draft LS response capturing the proposal above is provided in [3].
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