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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.
2
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.
Centralized CCO function can dynamically allocate sub-bands and the power level of each sub-band to the inner and outer cells of multiple neighboring cells in a way to achieve optimal UL/DL performance for cell edge users and optimal spectrum efficiency across multiple cells, according to the number of cell edge users. 
To maintain uplink time alignment where the uplink bursts from all UE should arrive time aligned at the eNB, the eNB needs to transmit Timing Advance - Tadv periodically to all UE in a cell. 
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The above figure shows that Tadv is equvalent to the round trip delay between an UE and eNB. UE will need to transmit the uplink burst at time t - Tadv , so, the burst can arrive at eNB at time t. Therefore, eNB is able to measure the number of cell edge users by counting the number of UE whose timing advance exceeds certain Tadv threshold. 
3
Detailed proposal
	1st Modified Section


2
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	2nd Modified Section


4.2
Example CCO use cases

4.2.x 

Dynamic inter-cell interference coordination 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. ICIC (Inter-Cell Interference Coordination) based on frequency domain approach [4] can be used to mitigate inter-cell interference seen by cell edge users by coordinating the allocation of radio resource blocks among multiple neighbouring cells.
Figure 4.2.x-1 shows an example of the cellular network deployment based on soft FFR (Fractional Frequency Reuse) where different power levels are used for radio resource blocks allocated to inner cell and outer cell. 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 outer cell, while low power is transmitted in sub-band Fb and Fc for the outer cell. As the result, the interference at the outer cell of multiple 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
Centralized CCO function can dynamically allocate sub-bands and the power level of each sub-band to the inner and outer cells of multiple neighboring cells in a way to achieve optimal UL/DL performance for cell edge UE and optimal spectrum efficiency across multiple cells. The measurement to trigger the CCO function is the number of cell edge UE measured in a configured interval. When there is no cell edge UE in a cell, it can allocate all sub-bands with lower power level to this cell to achieve best spectrum efficiency with minimum interference to neighbouring cells. When there are cell edge UE in a cell, it then allocates the sub-band and its power level according to the number of cell edge UE.      

To maintain uplink time alignment [5] where the uplink bursts from all UE should arrive time aligned at the eNB, the eNB needs to transmit Timing Advance - Tadv periodically to all UE in a cell. Tadv is equvalent to the round trip delay between an UE and eNB. In Figure 4.2.x-1, the radius of the inner cell can be calculated from D = Tadv Χ C / 2. Therefore, eNB is able to measure the number of cell edge users by counting the number of UE whose timing advance exceeds the Tadv threshold that is configured to map to the radius of the inner cell. 
	End of modifications
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