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Discussion 
1 Introduction

In last RAN4 meeting, the relaxed performance requirement for small cell discovery has been extensively discussed. As agreed in last meeting, companies are encouraged to provide the feasibility of relaxed performance requirement for offloading purpose and coverage purpose for typical deployment scenario. In this paper, further considerations for the following aspects are provided: 
· Feasibility of relaxed performance requirements

· Feasibility of using existing gap pattern 
· Feasibility of separate relaxing requirement for cell detection and measurement period for detected cells
2 Discussion
Feasibility of relaxed performance requirements
In last meeting, the feasibility of relaxed performance requirement was concerned. The concerns were raised that, in certain scenario, e.g. macro and small cells are deployed in the same inter-frequency layer, mobility performance of macro cells will be impacted if the relaxed performance requirement is applied. The concerns is valid based on the fact that that current RAN4 inter-frequency requirements are defined in layer agnostic manner, i.e., UE will apply inter-frequency requirement for all the configured inter-frequency layers. However, it has been recognised that different requirement should be defined separately for coverage frequency layer and offloading frequency layer. Also, since network has better knowledge of which type of cells have been deployed in certain frequency layer and also awares if mixed types of cells are deployed in certain frequency layer, network configurable layer specific relaxed performance requirement is needed to address this concern. 
It has been further argued that such scenario cannot benefit from the relaxed performance requirement, i.e., UE power saving if network simply configure legacy performance requirement for such mixed types of cells deployed layer. To be noted, solution of network based proximity detection has been discussed in both RAN2 [1] and RAN4 [2]. Even though, it has been recognised that such network based proximity detection is eNB implementation specific, from feasibility point of view, such implementation related solution could provide UE power saving gain for such above scenarios. Based on above, 

Observation 1: Relaxed performance requirement is feasible even in the scenario that both macro cells and small cells deployed in same inter-frequency layer. 
Feasibility of using existing gap pattern
In last RAN4 meeting, feasibility of using existing gap pattern has been analyzed in [3]. As summary, it is feasible to define relaxed performance requirement using existing gap pattern. The relaxed performance requirement could be defined as below if reusing existing gap pattern: 

For offloading frequency layer, the new cell detection will be defined in the way as normal cell detection requirement, for example, for non-DRX, the relaxed cell detection requirement could be defined as 
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Where, 

Tinter2 is the minimum available time for relaxed inter-frequency measurement during 480 period which could be much less than 60ms, e.g. 20ms (2/3 gap period are omitted ) comparing with normal inter-frequency measurement. Above requirements could be applicable together with the current existing cell detection requirement for macro cells.

Also, based on extensive discussion on the candidate solutions provided in RAN2 LS, RAN4 has provide intermediated observation in agreed response LS [4], it is indicated in this LS that option 1, i.e. reusing existing gap pattern is not efficient due to scheduling opportunities loss during the unused measurement gaps in the scenario that only offload frequency layer was configured for inter-frequency measurement. Also, option 2 and option 3 has been identified as not feasible. Based on this observation, RAN2’s input on the loss scheduling opportunities for single UE in unused measurement gap is needed to resume RAN4 discussion on final response to RAN2 on the feasibility conclusion on option 1. 

Also, in agreed LS, RAN4 asked RAN2 whether RAN4 can consider other options. In [5], burst gap pattern has been proposed to define relaxed performance requirements to further address the scheduling opportunities loss of option 1. It has been recognized that such solution is only feasible that only offloading layers with relaxed performance requirements is configured for inter-frequency measurement. It has been further proposed that for mixed layers scenario, reusing existing gap pattern with relaxed performance requirement is applied. Therefore, if burst gap pattern solution is adapted,  RAN4 has to develop scenario specific relaxed performance requirement. Whether such further optimization solution is needed also needs input from RAN2 on the concern of loss scheduling opportunities.  
Observation 2: RAN2’s input on the concern of option 1, i.e., loss scheduling opportunities is needed to further conclude the RAN4 feasibility study for option 1 and other solutions. 

Feasibility of separate relaxing requirement for cell detection and measurement period. 
The feasibility of separate relaxing requirement for cell detection and measurement period is not concluded in previous RAN4 discussion. As indicated in RAN4 LS, in current RAN4 specification, the requirement of measurement period for detected cells is defined separately from cell identification delay requirements. It is feasible to define the different requirements from specification point of view. 

Also, concerns raised for separate the cell identification and measurement period is that it is recognized that it is not necessary to introduce new reporting scheme that only Cell ID is reported without initial RSRP/RSRQ measurement reporting. Intension of separating cell detection requirement and measurement period requirement is not to introduce new reporting mechanism that UE only report cell ID but to maintain the mobility performance, e.g., handover delay for small cells since relaxed inter-freq measurement requirements are mainly useful in sparse small cell deployments. In sparse small cell deployments the UE will spend much more time outside a small cell trying to detect a small cell, then on the edge of a small cell, measurement period should be maintained to keep current mobility performance, i.e., handover delay. 
Observation 3: It is feasible to define relaxed cell detection performance requirement and maintain the RSRP/RSRQ measurement period and accuracy requirement.  

3 Conclusion
In this paper, these observations have been made for feasibility study for relaxing performance requirements using existing gap pattern: 
Observation 1: Relaxed performance requirement is feasible even in the scenario that both macro cells and small cells deployed in same inter-frequency layer. 
Observation 2: RAN2’s input on the concern of option 1, i.e., loss scheduling opportunities is needed to further conclude the RAN4 feasibility study for option 1 and other solutions. 

Observation 3: It is feasible to define relaxed cell detection performance requirement and maintain the RSRP/RSRQ measurement period and accuracy requirement.  
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