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1
Decision/action requested

It’s asked for the group to discuss and approve the proposal of Enhanced NM Centralised Coverage and Capacity Optimisation.
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3
Rationale 
Inter-cell interference is the predominant cause to impact the coverage and capacity of LTE cells with smaller frequency reuse factor (e.g. 1) that is commonly used in cellular networks for better spectrum efficiency. The degradation of cell coverage and capacity is especially prominent in the performance perceived by cell edge users, due to interference from neighbouring cells.
FFR (Fractional Frequency Reuse) can be used to mitigate the interference, and improve the capacity, as shown in Section 7.2.2.5 of TR 36.921 [1] (see below). 

“…  interference can be mitigated through fractional frequency reuse (FFR) by orthogonalizing dominant interferers. Compared to a simple carrier-reuse, a frequency reuse that can be tailored to each user offers an increase in capacity and better flexibility.”  
FFR is also a known technique to support ICIC (Inter-Cell Interference Coordination) in TS 36.300 [2]. ICIC in RAN3 is based on distributed FFR where X2 messages (such as RNTP, HII) that indicate the TX power and interference levels among neighbouring eNBs are used to semi-statically change the FFR frequency partitions.   

Similarly, centralizad FFR can be used in the centralized CCO function to semi-statically change the FFR frequency partitions according to the number of cell edge UEs among neighbouring eNBs.The change of FFR frequency partitions may involve the allocation of sub-bands and the power level of each sub-band to the inner and outer parts of multiple neighboring cells in a way to achieve optimal UL/DL performance for cell edge users and optimal spectrum efficiency across multiple cells.
To determine whether particular UE is a cell edge user, the serving eNB can use for example uplink time alignment value. This value is always available in the eNB and is used to maintain uplink time alignment to ensure that the uplink bursts from all UE arrive time aligned at the eNB (see TS 36.214 [3], section 5.2.4 for details).

The threshold (in time units or meters) to differentiate between cell edge users and cell centre users can be set by the Centralized CCO function. 

This pCR proposes a new use case to be included in [4].
3
Detailed proposal
	1st Modified Section
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4.2
Example CCO use cases

4.2.x 

Interference mitigation for cell edge UE use case
Inter-cell interference is the predominant cause to impact the coverage and capacity of LTE cells with smaller frequency reuse factor (e.g. 1) that is commonly used in cellular networks for better spectrum efficiency. The degradation of cell coverage and capacity is especially prominent in the performance perceived by cell edge users, due to interference from neighbouring cells.
Figure 4.2.x-1 shows an example of the cellular network deployment utilizing soft FFR (Fractional Frequency Reuse) techniques where different power levels are used for radio resource blocks allocated to inner (cell center) and outer (cell edge) user. Fa, Fb, and Fc are sub-bands that each equals to 1/3 of the channel bandwidth allocated to each cell. For example, in the sector 3 of Figure 4.2.x-1, high power is transmitted in sub-band Fa for the cell edge user, while low power is transmitted in sub-band Fb and Fc for the cell edge user. As the result, the interference between neighbouring cells can be significantly reduced, since they transmit high power on different sub-bands.
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Figure 4.2.x-1 Cellular Network Deployment based on Soft FFR
In Figure 4.2.x-1, the radius of the inner cell  
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, where Tadv is the timing advance [4] that equals to the round trip delay between UE and eNB, and C is the speed of light. By configuring the Tadv threshold for the inner cell,  eNB is able to measure the number of cell edge users by counting the number of UE whose timing advances exceeds the Tadv threshold. The number of cell edge UEs can be used by the centralized CCO function to semi-statically allocate sub-bands and the power level of each sub-band to the inner (cell center) and outer (cell dege) users of multiple neighboring cells in a way to achieve optimal UL/DL performance for cell edge UE and optimal spectrum efficiency across multiple cells.
	End of modifications
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