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1. Introduction
In RAN2#82 meeting, there are many discussions on the HetNet mobility inter-frequency small cell discovery with reduced UE power consumption and an LS was sent to RAN4 to ask the possibility of considering new relaxed performance requirements for measurements detail in the following three questions [1]:
Question 1: Would it be feasible to define new measurement performance requirements for measurements used for offloading purposes (or other purposes where relaxed performance requirements compared to REL-11 requirements are applicable)?
Question 2: Are there significant differences with the RAN2 identified approaches for realizing relaxed performance requirements from RAN4 viewpoint?
Question 3: RAN2 has also considered possibility to relax only cell detection performance requirements (i.e. only cell detection requirement is relaxed and not modify the RSRP/RSRQ measurement requirements). Does RAN4 see this as a feasible approach?
In this contribution, we analyze the impact of defining new relaxed performance requirements and give proposals for the above questions.
2. Discussion
2.1. Background
In a HetNet scenario, small cells are deployed as hotspots for the purpose of offloading users from macro cell. The current standardized measurement gap patterns involve a 6ms measurement gap and gap periodicity of either 40ms or 80ms. Based on RAN2’s study, the current measurement gap patterns lead to frequent inter-frequency measurements and may have impact on the UE power consumption. Therefore, RAN2 suggest to define new relaxed inter-frequency measurements for offloading purposes in the HetNet scenario.
RAN2 offers three options to realize these measurements with relaxed performance requirements as follows:
1. Using existing measurement gap pattern with existing measurement gap repetition periods (UE decides on how exactly to do the measurements to comply with the requirements) 
2. UE uses autonomously initiated gaps.  
a. RAN2 prefers that the UE autonomous gap does not interfere with ongoing data transmission i.e. the UE should only have autonomous gaps while being in DRX.
3. Defining an additional measurement gap repetition period (in addition to existing 40 and 80ms MGRP)
2.2. Impact of defining relaxed measurement rules
In the LS, RAN2 asked RAN4 to study the feasibility of defining new relaxed performance requirements for inter-frequency HetNet scenarios. In this section, we give our analyses and proposals on this issue.

Firstly, HetNet scenarios deployed with small cells are aimed to enhance network capacity and per-user throughput. From operators’ perspective, it is expected that UEs could identify and handover to small cells as soon as possible in order to obtain high throughput. Defining new relaxed inter-frequency measurements gaps means UEs need more time for small cell identification in inter-frequency HetNet scenarios. This will lead to less offloading opportunities and throughput, which is in contrary to the purpose of deploying small cells. Therefore, it is considered not reasonable to relax measurement performance requirements.

Secondly, RAN2’s LS pointed out that relaxed performance requirements are only used for offloading purposes and should not affect mobility performance. However, it is not the case in some scenarios. Figure 1 illustrates a HetNet scenario with eNB2 and eNB1 being inter-frequency deployed while small cells and eNB1 being inter-frequency deployed as well. If new relaxed measurement requirements are defined for inter-frequency HetNet, the UE will be configured with relaxed requirement when it enters the coverage of eNB1. In this situation, if the UE moves towards eNB2 and comes to the edge of eNB1’s coverage (the red point represents the UE, the black arrow represents UE’s moving direction), there may be some possible late handover due to the relaxed inter-frequency measurements. It will cause mobility performance degradation since the power of interference signal from eNB2 is likely to be stronger than the serving signal from eNB1 at the edge of eNB1’s coverage. So it is not reasonable to sacrificing performance to reduce UE’s power consumption.

[image: image1.emf]eNB2

eNB1

Small cell

Small cell

Small cell

UE


Figure1: HetNet mobility scenario
Based on the above two aspects, a proposal is proposed as follows:
Proposal: It is proposed not to define new relaxed measurement performance requirements in inter-frequency HetNet scenarios for offloading purposes (or other purposes).
3. Conclusion
In this paper, we analyze the impact of defining new relaxed measurement performance requirements and give our proposal as follows:
Proposal: It is proposed not to define new relaxed measurement performance requirements in inter-frequency HetNet scenarios for offloading purposes (or other purposes).
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