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1. Introduction
In RAN2#82 meeting, an LS was sent to RAN4 to ask the possibility of considering new relaxed performance requirements for inter-frequency small cell discovery with reduced UE power consumption [1]. Many discussions were focused on the feasibility of relaxing requirements in the previous RAN4 meeting, and a way forward on mobility HetNet relaxed requirements was agreed [2]. In the way forward, issues for investigation in RAN4 were settled down including: 
1. Feasibility of relaxing RRM performance requirements

· Investigate feasibility of relaxing requirements in offloading scenario from macro serving cell to inter-frequency carrier with small cells 

· Relax performance requirements refer to extending measurement time

2. Feasibility of type of gap pattern for small cell discovery  

· Investigate following options whether:

· Option 1: Existing measurement gap patterns (#0 or # 1) are feasible;

· Option 2: New measurement gap pattern with longer periodicity is feasible;

· Option 3: UE autonomous gaps are feasible;

· Option 4: The above options (Options 1-3) are not feasible; 

· Investigate the above options by considering impact on system performance (e.g. throughput) and UE implementation aspects

· Indicate RAN2 the above options feasible or not based on RAN4’s findings

3. Type of requirement(s) to relax

· Analyze if requirements are relaxed as considered by RAN2, then whether only cell detection time or both cell detection time and RSRP/RSRQ measurement period are to be extended

· Investigate the above issue by considering the way RAN4 requirements are defined and UE implementation aspects 

In this contribution, we analyze the impact of defining new relaxed performance requirement from the above three aspects and provide our views.
2. Discussion
2.1. Feasibility of relaxing RRM performance requirements

From CMCC’s perspective, the precondition of relaxing measurement performance requirements for small cell layer is that legacy inter-frequency measurement should not be impacted.
When mixed network is deployed with different cell types, it is difficult to guarantee that the relaxed measurement performance requirements are only used in offloading scenario from macro serving cell to inter-frequency carrier with small cells, since UE does not know the type of cell before cell detection.
For example, Figure 1 illustrates a HetNet scenario with eNB1 and eNB2 being inter-frequency deployed while small cells and eNB2 being intra-frequency deployed. If new relaxed measurement requirements are defined for small cell layer, 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. Thus, defining relaxed RRM performance requirements may bring some negative impacts on legacy inter-frequency measurement. 
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Figure1: HetNet mobility scenario

Based on the above analysis, as to the real mixed network deployment, it might be impossible to define relaxed measurement performance requirements only for small cell layer. Therefore, we propose that it is not feasible to relax RRM performance requirements.
Proposal 1: It is not feasible to relax RRM performance requirements.
2.2. Feasibility of type of gap pattern for small cell discovery  
According to RAN2’s LS, three alternatives are provided to realize measurements with relaxed performance requirements [1], which can be summarized to three types of gap patterns as follows: 
· Option 1: Existing measurement gap patterns (#0 or # 1) are feasible; 
· Option 2: New measurement gap pattern with longer periodicity is feasible; 
· Option 3: UE autonomous gaps are feasible;

For option 1, Since legacy gap patterns are utilized and UE decide how to do the measurements, UE may ignore some of the gaps in order to comply with new relaxed performance requirements. This will lead to throughput loss and negatively impact the system performance. Therefore, option 1 is not feasible for small cell discovery. 
For option 2, new measurement gap pattern with longer periodicity will be defined in addition to the existing gap pattern#0 and #1. As to option 2, Network has to decide which gap pattern should be configured in order to maintain the legacy inter-frequency measurement. It might be problematic in mixed network deployment, since UE need to measure different types of cells at the same time. Thus we do not suggest using option 2.
For option 3, UE autonomous gaps should not interfere with ongoing data transmission. It is a very restricted alternative which can only be used in DRX. Besides, letting UE do the measurements autonomously is a big risk for network since UE behaviour is unpredictable. So option 3 is not feasible for small cell discovery.
Based on the above analysis, we propose that:

Proposal 2: Options 1-3 of gap pattern are not feasible, which means option 4 is proposed.
2.3. Type of requirement(s) to relax

RAN2 asked RAN4 the possibility to relax only cell detection requirements and not modify the RSRP/RSRQ measurement requirements in LS. 
In section 2.1 and 2.2, we clarify that defining relaxed RRM performance requirements for offloading purpose in HetNet scenario is not feasible by analyzing the three options provided in RAN2’s LS. So from our perspective, it seems not necessary to consider which type of requirements should be relaxed.
However, aiming at the question itself, we think it is not feasible to relax only cell detection requirements, since RAN4 traditionally consider cell detection and initial RSRP/RSRQ measurement as a whole. As defined in TS36.133, identification of a cell includes detection of the cell and additionally performing a single measurement. 
Thus, we propose that:

Proposal 3: if requirements are relaxed as considered by RAN2, cell detection time and RSRP/RSRQ measurement period are hard to be modified separately. 
3. Conclusion
In this contribution, we analyze the impact of defining new relaxed performance requirement and give our proposals as follows:

Proposal 1: It is not feasible to relax RRM performance requirements.
Proposal 2: Options 1-3 of gap pattern are not feasible, which means option 4 is proposed.
Proposal 3: if requirements are relaxed as considered by RAN2, cell detection time and RSRP/RSRQ measurement period are hard to be modified separately. 
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