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Rationale

The proposed changes aim to fix the following problems.

1. A statement is missing that the Cell splitting operation needs to be performed in coordination with neighbour eNodeBs because this operation is changing the number of cells, the coverage and mutual interference situation. 

To capture this dependency, additional requirement is proposed in the 2nd modified section.
2. The sentence “It may be unfeasible for NM to trigger the Cell Splitting, since 1) EM or eNB has more accurate knowledge about …” is broken. Potential solution X may be feasible or not, but it’s not related to advantages that the solution Y may have.

3. The time constant 15 min represents widely used period of PM collection, but the standard allows other values including 5 min; the latter is also used in some networks. Besides, NM level SON can receive input from the trace files for which this restriction is irrelevant. 

4. The sentence “AAS has many vendor specific parameters needs” is broken. One possible interpretation of that would be “RAN groups did not specify sufficient set of managed parameters for AAS”. Even if it’s true, it’s not in the scope of SA5 to make such statements, so the sentence should be deleted.  
5. In the following sentence incoming handovers are considered, but the HO margings are supposed to be set at the eNB where the cell splitting occurs:
“Cell Splitting causes UE handovers between the SO-Cell, SP-Cells and their neighbour cells. The handover margins need to be set properly and efficiently at the eNB (regardless of before, during or after the Cell Splitting) and its neighbours for each SP-Cell for both outgoing and incoming handovers with its neighbours to avoid call drops”
However, in case of incoming HOs from other (neighbour) eNBs, the HO margins (offsets) are set at the neighbour eNBs. 
6. The expression “networks provided by multi-vendor” is broken; should be “networks with equipment provided by multiple vendors” or “multi-vendor networks”
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Detailed proposal

	1st modified section


4.1.2
Issues

4.1.2.1
Triggering of Cell Splitting

The Cell Splitting may be triggered (automatically) by EM (EM centralized SON for AAS based on measurement data (PM data and/or MDT data)), or by eNB (eNB distributed SON for AAS based on Network and/or UE measurements) if the cell coverage change is within the planning.
As Cell splitting operation is changing coverage, interference and handover settings for SP-cells and their neighbours, coordination with neighbour eNodeBs is needed to keep coverage and inter-cell interference under control. 
It may be unfeasible for NM to trigger the Cell Splitting in response to fast changes in the SO-Cell, e.g., within  5 minutes. EM or eNB may have more recent knowledge about situation in the SO-Cell with detailed location information in the SO-Cell.


Cell Splitting causes UE handovers between the SO-Cell, SP-Cells and their neighbour cells. The handover margins need to be set properly and efficiently at the eNB (regardless of before, during or after the Cell Splitting) and its neighbours for each SP-Cell for both outgoing and incoming handovers with its neighbours to avoid call drops, this is very difficult to be guaranteed if Cell Splitting is performed too often. So Cell splitting should not perform with a very high frequency (Note 2). According to [5], cell splitting procedure is considered on a long term time scale (every 1h or more seldom - few times a day).
Note 2: The appropriate frequency is to be discussed and may need to be conducted with RAN WG(s).
NM and EM should also be able to activate (switch on) and deactivate (switch off) the Cell Splitting:

·   based on network performance observed; or

·   for a special time duration for a planned event.

	2nd modified section


4.1.2.3
Coverage and capacity planning for AAS

The radio network is initially deployed under network planning, and is optimized manually or automatically (by SON functions) based on network performance within the network capability. 

AAS Cell Splitting increases network capacity in a certain area, the maximum network capacity of a specific area is normally planned, so the Cell Splitting should be possible to be planned by OAM (NM or EM) for some specific SO-Cell or some specific geographical area though the Cell Splitting action may be triggered at eNB. The Cell Splitting planning may include:

·   The quantity of potential (allowed) SP-Cells;

·   Planned capacity and coverage for each potential (allowed) SP-Cell; 

·   PCI value or range of each potential (allowed) SP-Cell; and

·   ECGI of each potential (allowed) SP-Cell,

To support the planning in the  multi-vendor networks, NM should be able to pre-configure the information of planned Cell Splitting to EM, and EM then forwards to eNB.
	3rd modified section


6.3
Requirements for management of Cell Splitting

REQ-OAM_AAS_CeSp-CON-1 The EM should support a capability allowing NM to switch on/off the Cell Splitting function of an AAS.

REQ-OAM_AAS_CeSp-CON-2 The EM should support a capability allowing NM to set the quantity of allowed SP-Cells to be split from a SO-Cell. 

REQ-OAM_AAS_CeSp-CON-3 The EM should support a capability allowing NM to pre-configure the ECGI for the potential SP-Cells.

REQ-OAM_AAS_CeSp-CON-4 The EM should support a capability allowing NM to pre-allocate the PCI range(s) for the potential SP-Cells. 

REQ-OAM_AAS_CeSp-CON-5 The EM should support a capability allowing NM to pre-configure the range of parameters affecting the coverage for each potential SP-Cell.

REQ-OAM_AAS_CeSp-CON-6 The EM should be able to notify NM about the creation of SP-Cell as soon as possible after it is split from the SO-Cell.

REQ-OAM_AAS_CeSp-CON-7 The EM should support a capability allowing NM to modify the ECGI and PCI of SP-Cell.

REQ-OAM_AAS_CeSp-CON-8 The EM should enable management operations with the newly created SP-Cell as soon as possible after it is split from the SO-Cell.
REQ-OAM_AAS_CeSp-CON-9 The cell splitting operations at the eNB should be configured by OAM in coordination with OAM configuration of AAS operations at the neighbour eNBs to keep coverage, inter-cell interference and handover settings under control.
	End of modified sections


