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1 Introduction
During the RAN3#86 meeting, the following conclusion has been reached [1]:
· Inter-RAT notification is not needed in case of GERAN

Following points are FFS:

· The need to enhance the existing eNB configuration update which may be delivered after a
change with additional information about the change

· The need for providing the information about the planned change before the reconfiguration

· The way to inform the neighbour about planned/possible configurations

In this contribution, we first analyse the above-mentioned issues, then provide the common procedure to resolve the mobility issue and MRO issue.
2 Discussion
2.1 Analysis on issues and solutions
There are two issues, namely mobility issue and MRO issue, which need to be resolved in this WID [2].
Issue 1: Incoming handover failure and consequent re-establishment failure
The typical scenario for this issue is as follows: handover preparation is initiated by an eNB to handover a UE to the neighbouring cell that is about to be split into multiple cells or merged with other cell(s). Handover failure occurs when the UE tries to access this target cell that has changed/ or is changing due to the cell splitting/merging. When the UE attempts to re-establish the connection in the best cell, it would fail due to lack of re-establishment information for this cell. To avoid the re-establishment failure, the cell information for re-establishment, including cellIdentity, key-eNodeB-Star and shortMAC-I, should be included in handover preparation message based on current standard [4]. Therefore it is necessary that the neighbouring eNB should be informed with the information of cell splitting/merging action in advance. 
Observation 1: It is necessary to inform neighbouring eNBs about the planned change before cell splitting/merging action in order to avoid the re-establishment failure.
To avoid handover failure and consequent re-establishment failure, the neighbour eNBs can be notified about the planned deployment change (i.e. to be split/merged) in advance, either by direct notification over X2 interface or by OAM notification. Both solutions have been evaluated based on “time delay for indication”. As indicated in Table 4.2.1-2 [3], in both cases (i.e. OAM’s initiation of cell splitting/merging, and eNB’s initiation of cell splitting/merging) OAM notification may increase the time delay compared with direct notification over X2 interface.

Observation 2: OAM notification may increase the time delay compared with direct notification over X2 interface in the mobility issue.

Issue2: Impact on MRO
MRO is used to optimise mobility parameters, where the static coverage (cell structure) is generally assumed, or at least in a scenario with infrequent changes to the coverage. Cell splitting/merging can be performed dynamically, which could result in different coverage pattern (cell structure). Neighbour eNBs should be informed in which state the cell is when cell splitting/merging is to be performed, so that MRO (e.g. the associated parameters) could be adjusted to the new coverage scenario.
Impact on MRO can be eliminated by notifying the neighbours, which can be OAM-based reconfiguration or indicator about deployment change. For the latter solution, both explicit indicator and implicit indicator are considered. The evaluation of these solutions is summarised in the Table 4.2.2-1 [3].
Observation 3: The solution of explicit indicator has more advantages than other solutions considering the impact on active mode UEs, SON and functionality outside the RAN3 scope.
RAN3 has carefully studied the identified issues and evaluated the proposed solutions, and it is concluded [3]:

The explicit indicator can be sent before AAS reconfiguration is executed and, therefore, can resolve both problems related to SON for AAS-based deployments. Thus, it is considered to be the most appropriate solution.

Based on the above analysis and observations, we propose:

Proposal 1: RAN3 is kindly asked to design one common explicit indicator for both mobility issue and MRO issue.
2.2 The procedure of explicit indicator
This part shows the common procedure for both mobility issue and MRO issue (See Fig.). It is assumed that the eNB1 is capable of cell splitting or merging, and eNB2 and eNB3 are the neighbour eNBs.
Common procedure for cell splitting/cell merging
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Fig. Common procedure for Cell splitting/merging
Step 1 Cell State Configuration: Multiple states can be configured to a cell with changeable cell border according to the coverage of the cell. For example, to cope with the high traffic demand cell splitting may be performed, where the coverage of the involved cell may shrink while a new cell may be generated. 
When the traffic eased off, cell merging may be performed. Thus, there should be at least two states for such cells: Cell-splitting state and cell-merging state. This state information can be configured by OAM and / or eNB. If configured by OAM, OAM may inform the involved eNB in advance. If configured by eNB, the pre-condition should be under the supervision and validation of OAM.
Step 2 Cell Splitting/Merging Initiation: OAM or eNB may initiate cell splitting/merging based on the traffic load. If initiated by OAM, OAM needs to inform the eNB controlling the cell. Then, the neighbour eNBs of the eNB controlling the cell to be split / merged are notified about the planned deployment change in advance. 
Step 3 Explicit Indicator by X2 Interface: For the case of cell splitting, an explicit indication can be sent to neighbour eNBs to indicate which cell is to be shrank, and the information of the new cell(s) to be created as the consequence of cell splitting. The information of the new cell to be created can be used to avoid re-establishment failure as described in issue 1b [3]. For the case of cell merging, an explicit indication can be sent to neighbour eNBs to indicate which cell is to be expanded, and the information of the cell(s) to be disappeared as the consequence of cell merging. The explicit indication can be exchanged via ENB CONFIGURATION UPDATE message or LOAD INFORMATION message. 
Step 4 Cell Splitting/Merging Performing: After the UEs reserved by the involved cell are handed over to the neighbour cells, the eNB performs the cell splitting/merging. 
Step 5 Cell Splitting/Merging Finished: After the cell splitting/merging is performing, the ENB CONFIGURATION UPDATE message is transmitted to neighbour eNBs in order to confirm the changes with updated information of the involved cells. In this step, the legacy ENB CONFIGURATION UPDATE message does not need to be enhanced.    
Observation 4: According to the common procedure, the legacy ENB CONFIGURATION UPDATE message does not need to be enhanced after performing cell splitting/merging.
Proposal 2: RAN3 is kindly asked to discuss the above signalling flow for cell splitting/cell merging.
3 Summary
In this contribution, we first analyse the evaluations and conclusions captured in the TR [3]. The signalling flow for cell splitting/cell merging is then provided. The following observation and proposal are obtained.
Observation 1: It is necessary to inform neighbouring eNBs about the planned change before cell splitting/merging action in order to avoid the re-establishment failure.
Observation 2: OAM notification may increase the time delay compared with direct notification over X2 interface in the mobility issue.
Observation 3: The solution of explicit indicator has more advantages than other solutions considering the impact on active mode UEs, SON and functionality outside the RAN3 scope.
Proposal 1: RAN3 is kindly asked to design one common explicit indicator for both mobility issue and MRO issue.
Observation 4: According to the common procedure, the legacy ENB CONFIGURATION UPDATE message does not need to be enhanced after performing cell splitting/merging.
Proposal 2: RAN3 is kindly asked to discuss the above signalling flow for cell splitting/cell merging.
You may also find the example TPs in the Annex.
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2. Annex: Example TPs
============================= Option 1 ================================

9.1.2.1
LOAD INFORMATION

This message is sent by an eNB to neighbouring eNBs to transfer load and interference co-ordination information. 

Direction: eNB1 ( eNB2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Cell Information
	M
	
	
	
	YES
	ignore

	>Cell Information Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	Id of the source cell
	–
	–

	>>UL Interference Overload Indication
	O
	
	9.2.17
	
	–
	–

	>>UL High Interference Information
	
	0 .. <maxCellineNB>
	
	
	–
	–

	>>>Target Cell ID
	 M
	
	ECGI

9.2.14
	Id of the cell for which the HII is meant
	–
	–

	>>>UL High Interference Indication
	M
	
	9.2.18
	
	–
	–

	>>Relative Narrowband Tx Power (RNTP)
	O
	
	9.2.19
	
	–
	–

	>>ABS Information
	O
	
	9.2.54
	
	YES
	ignore

	>>Invoke Indication
	O
	
	9.2.55
	
	YES
	ignore

	>>Intended UL-DL Configuration
	O
	
	ENUMERATED(sa0, sa1, sa2, sa3, sa4, sa5, sa6,…)
	One of the UL-DL configurations defined in TS 36.211 [10]. The UL subframe(s)  in the indicated  configuration is subset of those in SIB1 UL-DL configuration.

This IE applies to TDD only.
	YES
	ignore

	>>Extended UL Interference Overload Info
	O
	
	9.2.67
	This IE applies to TDD only.
	YES
	ignore

	>>Cell Change Indication
	O
	
	9.2.xx
	
	YES
	ignore


9.2.xx
Cell Change Indication

The Cell Change Indication IE is used to transfer cell splitting/merging coordination information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell status information
	M
	
	ENUMERATED
(Cell Splitting, Cell Merging,
...)
	Indicates that cell splitting or cell merging is to be performed in the concerned cell.

	Other cells
	M
	
	
	Information of the other cells related to cell splitting or cell merging to be performed.

	 >Cells to be generated
	
	0 .. <maxnoinCellSplitting>
	–
	–

	  >>Cell Information
	M
	
	Served Cell Information 9.2.8
	Information of the cell to be generated

	 >Cells to be merged
	
	0 .. < maxnoinCellMerging >
	–
	–

	 >>Cell ID
	M
	
	ECGI

9.2.14
	Id of the cell to be merged


	Range bound
	Explanation

	maxnoinCellSplitting
	Maximum no. cells to be generated in cell splitting associated to one cell. Value is FFS.

	maxnoinCellMerging
	Maximum no. cells to be merged in cell merging associated to one cell. Value is FFS.


============================= Option 2 ================================
9.1.2.8
ENB CONFIGURATION UPDATE

This message is sent by an eNB to a peer eNB to transfer updated information for a TNL association.
Direction: eNB1 ( eNB2. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Served Cells To Add
	
	0 .. <maxCellineNB>
	
	Complete list of added cells served by the eNB
	GLOBAL
	reject

	>Served Cell Information
	M
	
	9.2.8
	
	–
	–

	>Neighbour Information
	
	0 .. <maxnoofNeighbours>
	
	
	–
	–

	… ….

	>Cell Splitting/Merging Indication
	O
	
	ENUMERATED(cell splitting,

…)
	Indicates that the concerned cell is to be added as the consequence of cell splitting
	YES
	ignore

	Served Cells To Modify
	
	0 .. <maxCellineNB>
	
	Complete list of modified cells served by the eNB
	GLOBAL
	reject

	>Old ECGI
	M
	
	ECGI

9.2.14
	Old E-UTRAN Cell Global Identifier
	-
	-

	>Served Cell Information
	M
	
	9.2.8
	
	–
	–

	>Neighbour Information
	
	0 .. <maxnoofNeighbours>
	
	
	–
	–

	… …

	> Cell Splitting/Merging Indication
	O
	
	ENUMERATED(cell splitting,

cell merging, …)
	Indicates that the concerned cell is to be modified as the consequence of cell splitting / cell merging
	YES
	ignore

	>Deactivation Indication
	O
	
	ENUMERATED(deactivated,

…)
	Indicates that the concerned cell is switched off for energy saving reasons
	YES
	ignore

	Served Cells To Delete
	
	0 .. <maxCellineNB>
	
	Complete list of deleted cells served by the eNB
	GLOBAL
	reject

	>Old ECGI
	M
	
	ECGI

9.2.14
	Old E-UTRAN Cell Global Identifier of the cell to be deleted
	-
	-

	> Cell Splitting/Merging Indication
	O
	
	ENUMERATED(cell merging, …)
	Indicates that the concerned cell is to be deleted as the consequence of cell merging
	YES
	ignore

	GU Group Id To Add List
	
	0 .. <maxPools>
	
	
	GLOBAL
	reject

	>GU Group Id
	M
	
	9.2.20
	
	-
	-

	GU Group Id To Delete List
	
	0 .. <maxPools>
	
	
	GLOBAL
	reject

	>GU Group Id
	M
	
	9.2.20
	
	-
	-
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