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1. Introduction
In the last meeting, RAN3 agreed the remaining issues as the way forward [1]:
	-
Cell shape indication per eNB or per cell
-
Information needed to reduce the amount of re-establishment information
-
Need to further describe the functionality in the specification


In this contribution, we focus on cell shape indication per eNB or per cell and provide our view on it.
2. Discussion

During RAN3 #87bis meeting, it is agreed to add a new indication for cell states to the ENB CONFIGURATION UPDATE message to indicate the AAS state of a cell [2]. However, the way how to indicate the cell shape is remaining issues. According to way forward [1], for this issue, there are two available options.
Option 1.1 is to extend the agreed cell shape range from 0..1 to e.g. 0..15 and indicate the cell shape per cell.

	AAS Modifications
	
	0 .. <maxCellineNB>
	
	List of cells modified by AAS
	GLOBAL
	ignore

	> ECGI
	M
	
	ECGI

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

	>AAS indication
	M
	
	INTEGER (0..15, …)
	Indicates the AAS configuration of the concerned cell.

 Value ‘0’ indicates the cell is switched off.

	-
	-


Option 1.2 is to include a separate indicator, and use this to indicate the shape of the cells per eNB.

	AAS Modifications
	
	0 .. <maxCellineNB>
	
	List of cells modified by AAS
	GLOBAL
	ignore

	> ECGI
	M
	
	ECGI

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

	>AAS indication
	M
	
	INTEGER (0..1, …)
	Indicates the AAS configuration of the concerned cell.

 Value ‘0’ indicates the cell is switched off.

	-
	-

	Cell Configuration Indication
	O
	INTEGER (0..255,…)
	
	Indicates the cell configuration adopted by the eNB
	Yes
	ignore
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Figure 1. AAS reconfiguration
For Option 1.1, the eNB which performs AAS reconfiguration (e.g. cell splitting, cell merging, and cell shaping) sends one or more AAS indication IE depending on the number of cells involved in AAS reconfiguration. For example, as illustrated in Figure 1, eNB1 serves 3 cells, cell C can be split into cell D and E. If eNB1 performs cell splitting, it sends AAS indication IE for cell C, D, and E together with their ECGIs. If it carries out cell merging, even though the value of AAS indication IE is different with cell splitting, it still sends AAS indication IE for cell C, D, and E. So the more the number of cells related to AAS reconfiguration is increased, the more the amount of information provided to neighbour eNB (i.e. the number of AAS indication IE) is increased.

On the other hand, in Option 1.2, the eNB performing AAS reconfiguration provides just one value which represents the current shape of cells of it to neighbour eNB. For example, in case of cell splitting as shown in Figure 1, eNB1 sends to neighbour eNB Cell Configuration Indication IE which can identify the situation that cell C is split into cell D and E. In case of cell merging and shaping, it identically provides just Cell Configuration Indication IE, which suits each situation. So irrespective of the number of cells involved in and the type of AAS reconfiguration, the amount of information provided to neighbour eNB is one IE identically.
Observation 1: In order to indicate the cell shape, cell shape indication per cell needs more the amount of information which the eNB performing AAS reconfiguration provides than cell shape indication per eNB.

By pre-configuration of the OAM, both the eNB which performs AAS reconfiguration and its neighbour eNB can be aware of all of its AAS configurations. Also, this neighbour eNB can know and store optimized mobility parameters, neighbour relations etc. corresponding to each AAS configuration. So, regardless of cell shape indication per cell or per eNB, the neighbour eNB which receives this indication is able to identify the eNB state by AAS reconfiguration and MRO state to be adopted. There is just small difference between two options.
In Option 1.1, the eNB performing AAS reconfiguration sends the AAS state per cell and the neighbour eNB combines the received information to identify the eNB state. And then, it can know which eNB state and a corresponding MRO state to be applied. So, based on AAS state per cell, progress for identifying combination to decide the eNB state needs even though this progress may be eNB implementation.
On the other hand, in Option 1.2, since the eNB indicating AAS reconfiguration provides index value which represents its cell configuration, the neighbour eNB is able to know mobility parameters, neighbour relations etc. mapped into the received index right away. So, progress like Option 1.1 does not need.
Observation 2: Cell shape indication per cell needs additional progress to decide eNB state.
Based on above analysis, the following is proposed:
Proposal 1: Cell configuration by AAS reconfiguration should be indicated per eNB.
In addition, the corresponding CR is provided in Annex section.

Proposal 2: It is proposed to adopt stage 3 CR.
3. Conclusion
In this contribution, we focused on cell shape indication per eNB or per cell and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Cell configuration by AAS reconfiguration should be indicated per eNB.
Proposal 2: It is proposed to adopt stage 3 CR.
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Annex: CR for TS 36.423

<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
8.3.5
eNB Configuration Update 

8.3.5.1
General

The purpose of the eNB Configuration Update procedure is to update application level configuration data needed for two eNBs to interoperate correctly over the X2 interface.

The procedure uses non UE-associated signalling.

8.3.5.2
Successful Operation
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Figure 8.3.5.2-1: eNB Configuration Update, successful operation

An eNB1 initiates the procedure by sending an ENB CONFIGURATION UPDATE message to a peer eNB2 . Such message shall include an appropriate set of up-to-date configuration data, including, but not limited to, the complete lists of added, modified and deleted served cells, that eNB1 has just taken into operational use.

Upon reception of an ENB CONFIGURATION UPDATE message, eNB2 shall update the information for eNB1 as follows:

Update of Served Cell Information:

-
If Served Cells To Add IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall add cell information according to the information in the Served Cell Information IE.

-
If Number of Antenna Ports IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, eNB2 may use this information according to TS 36.331 [9].

-
If the PRACH Configuration IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, the eNB receiving the IE may use this information for RACH optimisation.

-
If Served Cells To Modify IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall modify information of cell indicated by Old ECGI IE according to the information in the Served Cell Information IE.
-
If MBSFN Subframe Info IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, eNB2 may use this information according to TS 36.331 [9]. If a MBSFN subframe indicated in the MBSFN Subframe Info IE coincides with an ABS, the eNB2 shall consider that the subframe is designated as ABS by the sending eNB.


When either served cell information or neighbour information of an existing served cell in eNB1 need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information IE.

If the Deactivation Indication IE is contained in Served Cells To Modify IE, it indicates that the concerned cell was switched off to lower energy consumption.

The eNB2 shall overwrite the served cell information and the whole list of neighbour cell information for the affected served cell.

-
If Served Cells To Delete IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall delete information of cell indicated by Old ECGI IE.

-
If MBMS Service Area Identity List IE is contained in the Served Cell Information IE in the ENB CONFIGURATION UPDATE message, the eNB receiving the IE may use it according to TS 36.300 [15].


When the MBMS Service Area Identities of a cell in eNB1 need to be updated, the whole list of MBMS Service Area Identities of the affected cell shall be contained in the Served Cell Information IE.

Update of GU Group Id List:

-
If GU Group Id To Add List IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall add the GU Group Id to its GU Group Id List.

-
If GU Group Id To Delete List IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall remove the GU Group Id from its GU Group Id List.

If Neighbour Information IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 may use this information to update its neighbour cell relations, or use it for other functions, like PCI selection. The Neighbour Information IE shall only include E-UTRAN cells that are direct neighbours of cells in the reporting eNB. A direct neighbour of one cell of a given eNB may be any cell belonging to an eNB that is a neighbour of that given eNB cell e.g. even if that cell has not been reported by a UE. The Neighbour Information IE may contain the TAC IE of the included cells. The receiving eNB may use TAC IE, as described in TS 36.300 [15].
If Cell Deployment Indication IE is contained in the ENB CONFIGURATION UPDATE message, eNB2 shall update its neighbour cell relations with eNB1 and apply set of MRO parameters which corresponds with this information.
After successful update of requested information, eNB2 shall reply with the ENB CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating eNB1 that the requested update of application data was performed successfully. In case the peer eNB2 receives an ENB CONFIGURATION UPDATE without any IE except for Message Type IE it shall reply with ENB CONFIGURATION UPDATE ACKNOWLEDGE message without performing any updates to the existing configuration.

The eNB1 may initiate a further eNB Configuration Update procedure only after a previous eNB Configuration Update procedure has been completed.
For each cell served by the initiating eNB1 the ENB CONFIGURATION UPDATE message may contain the MultibandInfoList IE. The eNB receiving the IE shall, if supported, take this information into account when further deciding whether subsequent mobility actions between the source cell and the target cell may be performed.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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>
	
	
	–
	–

	>>ECGI
	M
	
	ECGI

9.2.14
	E-UTRAN Cell Global Identifier of the neighbour cell
	–
	–

	>>PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier of the neighbour cell
	–
	–

	>>EARFCN
	M
	
	9.2.26
	DL EARFCN for FDD or EARFCN for TDD
	–
	–

	>>TAC
	O
	
	OCTET STRING (2)
	Tracking Area Code
	YES
	ignore

	>>EARFCN Extension
	O
	
	9.2.65
	DL EARFCN for FDD or EARFCN for TDD. If this IE is present, the value signalled in the EARFCN IE is ignored.
	YES
	reject

	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>
	
	
	–
	–

	>>ECGI
	M
	
	ECGI

9.2.14
	E-UTRAN Cell Global Identifier of the neighbour cell
	–
	–

	>>PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier of the neighbour cell
	–
	–

	>>EARFCN
	M
	
	9.2.26
	DL EARFCN for FDD or EARFCN for TDD
	–
	–

	>>TAC
	O
	
	OCTET STRING (2)
	Tracking Area Code
	YES
	ignore

	>>EARFCN Extension
	O
	
	9.2.65
	DL EARFCN for FDD or EARFCN for TDD. If this IE is present, the value signalled in the EARFCN IE is ignored.
	YES
	reject

	>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
	-
	-

	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
	
	-
	-

	Cell Deployment Indication
	O
	
	INTEGER (0..255,…)
	Indicates cell deployment applied by the eNB
	YES
	ignore


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxnoofNeighbours
	Maximum no. of neighbour cells associated to a given served cell. Value is 512.

	maxPools
	Maximum no. of pools an eNB can belong to. Value is 16.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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