Page 1



3GPP TSG-RAN WG4 Meeting #68bis
(R4-134598
Riga, Latvia, 7th – 11th Oct 2013 
Agenda Item:


8.5
Souce:
Samsung
Title:
View on the relaxed performance requirement for small cell discovery
Document for:


Discussion 
1 Introduction

In last RAN4 meeting, the relaxed performance requirement for small cell discovery has been extensively discussed. Among RAN2 identified approaches for realizing performance requirement, reusing existing gap pattern with existing measurement gap repetition period was preferred [1]. In WF [2], companies are asked to provide input for the feasibility of following options: 

· 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; 

In this paper, we further provide our understanding for the approach of reusing existing gap pattern, i.e., option 1, to address the concerns raised for option 1.  
2 Discussion
Mixed frequency layers scenario

The offloading scenario considered in RAN2 was described in RAN2 LS, i.e., mixed frequency layers scenarios. Some of the layers (macro cells) are deployed for coverage purpose and some of layers (small cells) are deployed for offload purpose. For coverage layers, it is expected that current REL-11 mobility performance requirement should be maintained. For offloading layers, relaxed performance requirement was considered as one approach to further reduce UE power consumption. However, in current RRM specification, for inter-frequency measurement, cell detection requirement for all frequency layers are equally defined. Therefore, in last RAN4 meeting, concerns was raised that defining relaxed performance requirement for all inter-frequency layers will have impact to macro cells in inter-frequency layers which are deployed for coverage purpose [3][4]. 
First of all, as indicated in RAN2 e-mail discussion [5], most companies consider relaxed performance (compared to R11) to be applicable only for offloading purposes. Meanwhile, current REL-11 mobility performance requirement should be maintained. Considering 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, network configurable layer specific relaxed performance requirement is needed to address the mixed frequency layer scenario. 

Furthermore, in some other scenario, e.g., both macro cells and small cells are deployed in the same frequency layer, network configured relaxed performance requirement can prevent applying relaxed performance for such layer in order to keep the mobility performance for macro cells in that layer. 
Observation 1: In order to support mixed frequency layers scenario, network needs to configure which frequency layer the relaxed measurement reporting requirement is applied.
Assuming UE has been configured to perform measurement over two inter-frequency layers, i.e., f1 and f2. Following above observation, network need to indicate that the relaxed performance requirement is only applied on frequency layer, e.g., f2. Based on existing gap pattern, RAN4 only needs to define relaxed performance requirement by taking the tradeoff between UE power consumption and system performance impact into account. From UE measurement behavior point of view, UE will omit certain gap period to save power. One example of UE measurement pattern is given as below. Detailed measurement pattern will be up to UE implementation.  
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Figure 1 Example of measurement pattern

Therefore, for the cell detection requirement for frequency layer f1, there is no need to change current specification, i.e., cell detection requirement is still: 
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For frequency layer f2, 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. Furthermore, based on relaxed requirements, UE will decide its actual measurement pattern as long as it can meet the relaxed performance requirement. To be noted, the Nfreq above will be the total frequency layers includes frequency layer with relaxed cell detection requirements.  

Observation 2: Defining relaxed performance requirements using existing gap pattern has less impact to RAN4 specifications comparing with other options. 

Impact to system performance and signaling overhead
The main concerns for option 1, i.e., reusing existing current gap pattern  is lost scheduling opportunities in the gap period which is omitted by UE to save power. In single inter-frequency layer scenario, i.e., there is only one inter-frequency layer besides serving cell layer, if network also configure the relaxed performance for this frequency layer, we agree that the scheduling opportunities may be lostHowever, in mixed frequency layers scenario, since network has to configure the existing gap pattern for inter-frequency measurement for coverage layer, introducing relaxed performance requirement using existing gap pattern will not cause extra scheduling opportunities lost comparing with current measurement scheme.   Also, considering network scheduler is not going to schedule the UEs in all subframes, the lost scheduling opportunity is sort of theoretical loss from a UE perspective (not all UEs expect peak data rate all the time). From system capability point of view, the impact is little. 
Furthermore, In RAN2 study [5], with relaxed performance there is very little impact to the time-of-stay in small cell. Further, with relaxed performance, fast moving UE would not be able to detect small cells and hence unnecessary handovers would be avoided.
In RAN2 it has been argued by some network vendors that the network can implement a lot of intelligence w.r.t. small cell detection.  Although Samsung would not want to go as far to say that no enhancement is needed, we also expect that the network will have a reasonable awareness of where the small cells will roughly be located (e.g. in what macro cells). Thus the network can realise a filter of when the relaxed-performance-requirement-measurements will be requested by the network thus avoiding unnecessary measurement gap configuration. 
Furthermore, before the network will want to perform an actual handover to the small cell, the UE should have reported a measurement with normal measurement accuracy. It may not be possible for the UE to realise this type of measurement reporting unless it has a normal gap pattern configured. With option 1, since the measurement gap pattern is already configured, no additional reconfiguration would be needed in order to get a measurement report with normal accuracy. With other options, a reconfiguration configuring the measurement gap pattern would be needed before the handover could be initiated. This will roughly double the mobility related signalling overhead.
Based on above, 
Observation 3: The impact to system performance and mobility related signalling overhead caused by introducing relaxed cell detection requirement in mixed frequency layer scenario is very little especially for using existing gap pattern.   

Separate the cell detection and measurement period requirements. 

First of all, for measurement reporting requirement, besides requirement of identifying a new inter-frequency cell, measurement period has been also defined, e.g., for inter-frequency FDD case, measurement period requirement is defined as: 

	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms]
	Measurement bandwidth [RB]

	0
	480 x  Nfreq
	6

	1 (Note)
	240 x  Nfreq
	50

	Note: This configuration is optional


Therefore, it is feasible to relax the cell detection requirement and measurement period requirement separately. Furthermore, relaxed inter-freq measurement requirements are mainly useful in sparse small cell deployments since in dense small cells deployments the UE will quickly find a cell after the inter-frequency measurement is configured and the handover can be performed (so there is no UE power consumption issue anyway). In dense small cell deployment scenario, network can configure the normal detection requirements for all frequency layers in order to keep the mobility performance. In sparse small cell deployments the UE will spend much more time outside a small cell (i.e. trying to detect a small cell), then on the edge of a small cell (i.e. measuring the cell while it still has insufficient quality for handover). Thus it is much more important to enhance the cell detection power consumption than the measurement power consumption.  
Observation 4: It is feasible to define relaxed cell detection performance requirement and maintain the RSRP/RSRQ measurement period and accuracy requirement.  

Based on above observations, 
Proposal: It is feasible to define the relaxed cell detection performance requirement using existing gap pattern.  

3 Conclusion
In this paper, these observations have been made for relaxing performamce requirements using existing gap pattern: 
Observation 1: In order to support mixed frequency layers scenario, network needs to configure which frequency layer the relaxed measurement reporting requirement is applied regardless how the relaxed performance requirement is defined.

Observation 2: Defining relaxed performance requirements using existing gap pattern has less impact to RAN4 specifications comparing with other options. 

Observation 3: The impact to system performance and mobility related signalling overhead caused by introducing relaxed cell detection requirement in mixed frequency layer scenario is very little especially for using existing gap pattern.   

Observation 4: It is feasible to define relaxed cell detection performance requirement and maintain the RSRP/RSRQ measurement period and accuracy requirement.

Based on these observations, 

Proposal: It is feasible to define the relaxed cell detection performance requirement using existing gap pattern.  
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