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1   Introduction
In last RAN3 meeting, a way forward was agreed [1]. The paper also outlined a solution (which was not agreed) that can be used in two different usage scenarios. In this paper, we have a closer look at the proposed solution and discuss the possible impact on the specification.

2   Background

The following agreements were made [1]:

· The ENB CONFIGURATION UPDATE is used as the AAS reconfigurations notification;

· Sending the notification before the AAS reconfiguration does not require to break the principle that the ENB CONFIGURATION UPDATE is sent after the change is taken into operational use.

· The ENB CONFIGURATION UPDATE may be used to inform about cell on/off state (FFS if this needs new signaling, or existing ES signaling is sufficient);

· The current deployment is informed as part of the post-reconfiguration notification (FFS if it is per cell or per eNB);
3   Discussion
3.1   Cell shaping

Cell shaping was included in the scope of the TR. The nature of cell shaping is where the main coverage of each cell is maintained unchanged but the cell edge can be adapted to load demand and that the same PCI is used. The main coverage of a cell should be interpreted as the general footprint, so in this scenario the coverage area is slightly adjusted in the cell edge areas. If this is performed, this will impact MRO in neighbouring cells, in a similar way as cell splitting and merging impacts MRO. The impact depends on how large the change is. 
Observation: Cell shaping is in the scope of the work item.
Regarding possible solutions for cell shaping, the required solution is slightly different from cell splitting/merging. In cell splitting/merging, the assumption is that the ECGI will be different for different configurations. This would of course also be possible for cell shaping, but given that the main coverage area is maintained, we believe that it is better to preserve the ECGI and introduce a specific indicator for cell shaping purposes. 

The simplest form of indicator would be an integer. This would provide enough information for MRO in neighbouring cells to identify the specific configuration and retrieve stored information for a previously optimised state for this configuration.

Observation: The simplest indicator would be to use an integer.
It would of course also be possible to include more describing parameters, which would simplify for the receiver to understand the relationship between different configurations. One example of this is to define that the integers have a defined relationship, e.g. saying that a smaller integer represents a smaller coverage configuration. This would be possible for example if only tilt and power configurations are assumed. But if we also assume that the azimuth may change, this parameter could not be described with the same integer, and we would need to include additional parameters for the azimuth. Therefore, we propose to start defining the coverage configuration with a simple integer.

Proposal: Support the signalling of cell shaping reconfigurations represented by an integer.
Another question is whether this information is required in the indication before or nly in the indication after
3.2   Re-using ES signalling

An IE was added to the eNB configuration update, in the cells to modify, for energy saving purposes:

	>Deactivation Indication
	O
	
	ENUMERATED(deactivated,

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


It was discussed whether this can be re-used for AAS cell state indication. We consider this to be not straightforward since:

· The information is only available in the cells to modify, and not in the cells to add. Hence, it is impossible to add a new cell in a deactivated state. Therefore, it would be impossible to use this in the intended way.

· It is important for the receiving node to understand whether a cell is deactivated due to ES or AAS. For ES, this informs the receiving eNB that it is possible to switch on the cell by sending an activation message. If the cell is switched of for ES, it also informs the receiver that there is an intentional reuse of PCIs so that the receiving eNB should not consider repeated PCIs as an obvious problem

Proposal: Do not re-use the existing deactivation indication to indicate the cell state

3.3   Signalling per cell or per eNB
We need to signal the state per cell and the also coverage configuration per cell (as discussed above). 

The signalling of the cell state is appropriate to do per cell, since in that case we can also clearly convey the identities for each cell. For example, we can signal the state for an existing cell in the eNB configuration update.  

Observation: the cell state is suitable to signal per cell.
For the coverage configuration for cell shaping, this could either be signalled per cell or we would use a value per eNB. The benefit of signalling the coverage configuration per cell is that this clearly indicates which cell is performing a modification. 

On the other hand, the possible drawback of signalling per cell is that this requires signalling of one value for each cell, which may require signalling of more bits. On the other hand it may be easier to set appropriate range if we do it per cell. We may have up to 256 cells per eNB, where we would to define a range for the configurations to cover all possible combinations of cell shaping configurations for all these cells.
Observation: The cell shaping configuration is also suitable to signal per cell
Based on the above discussion, we propose that the signalling of the cell state and coverage configuration is done per cell. 
Proposal: The signalling of the cell state and coverage configuration is done per cell.

3.4   Reducing the re-establishment information
The re-establishment information may be included to enable successful re-establishment in case a UE is sent an handover command after the target has re-configured due to AAS. There are two ways to reduce this information:

· only include the information if the change is imminent

· limit the information to only cells that are likely to be target for the re-establishment

Two scenarios for using the eNB configuration for AAS indication were discussed: 

1) All cells and their deployments are sent at the initial phase of operation; some cells are marked as inactive; When AAS reconfiguration is completed, ENB CONFIGURATION UPDATE is used to indicate which cells are active/inactive and the current deployment state;
2) Only active cells are informed at the initial phase of operation; When an eNB is about to reconfigure, it uses ENB CONFIGURATION UPDATE to indicate the new cells that has been just added (as inactive); After the reconfiguration, the eNB uses ENB CONFIGURATION UPDATE to indicate the new cells are activated and to old cell deleted;
In the first scenario, there is no additional information to further reduce the re-establishment information. But since the eNB would switch between different preconfigured configurations, it would be possible for an eNB to learn which re-establishment information to include. For each configuration, based on the received RLF indications, the eNB could evaluate what re-establishment information was included and successfully used, and which re-establishment information was missing.

In the second scenario, the eNB is informed that a change is imminent and which cells will be available after the reconfiguration. It will however not indicate whether any of these cells are more likely for re-establishment for handovers directed to a specific cell in use before the reconfiguration. One way achieve further limitation of re-establishment information would be to perform the changes in an iterative manner, so that we only split one cell at a time. And also the eNB implementation specific method from above can be re-used.

Therefore we propose:

Proposal: No additional information is needed to reduce the re-establishment information

3.5   Where to include the information

The agreement is to include the information in the eNB configuration update. There could also be a discussion if this information is also needed in the X2 setup message. It is however possible to let an eNB configuration update follow immediately after an X2 setup. Therefore, we think we do not need to include this in the X2 setup message, unless there is no added complexity by doing so.
The eNB configuration update contains three parts:

· Served Cells To Add
· Served Cells To Modify

· Served Cells To Delete

The information of cell state is needed in the two first (add and modify) but not in the third (remove). When looking into the add and modify section, we see that the message mainly consist of the served cell information. For the modification, we also include the old ECGI.

Therefore, one method is to include an AAS indication in the eNB configuration update, for both the add and modify section, and where the AAS indication is defined as follows:

	AAS Indication
	O
	
	INTEGER (0..16, …)
	Indicates the AAS configuration of the concerned cell. Value ‘0’ indicates the cell is deactivated; 

Values from 1 to 16 indicates the coverage of the configuration.


But when studying the ASN.1 for eNB configuration update, the IE for served cells to add is reusing the same definition as is used in X2 setup:
ENBConfigurationUpdate-IEs X2AP-PROTOCOL-IES ::= {

{ ID id-ServedCellsToAdd

CRITICALITY reject

TYPE ServedCells



PRESENCE optional}|


{ ID id-ServedCellsToModify

CRITICALITY reject

TYPE ServedCellsToModify

PRESENCE optional}|


{ ID id-ServedCellsToDelete

CRITICALITY reject

TYPE Old-ECGIs




PRESENCE optional}|


{ ID id-GUGroupIDToAddList

CRITICALITY reject
TYPE GUGroupIDList



PRESENCE optional}|


{ ID id-GUGroupIDToDeleteList
CRITICALITY reject
TYPE GUGroupIDList



PRESENCE optional},

X2SetupRequest-IEs X2AP-PROTOCOL-IES ::= {

{ ID id-GlobalENB-ID



CRITICALITY reject

TYPE GlobalENB-ID



PRESENCE mandatory} |


{ ID id-ServedCells





CRITICALITY reject

TYPE ServedCells


PRESENCE mandatory} |


{ ID id-GUGroupIDList




CRITICALITY reject  TYPE GUGroupIDList


PRESENCE optional},

...

}

This means that we cannot only add this information to the eNB configuration update in a simple way. 
Another option is of course to agree that this information can be included in both X2 setup and eNB configuration update, but in this case it is probably more straightforward to include this in the served cell information. An example of this is illustrated below:
ServedCell-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


{ ID id-Number-of-Antennaports

CRITICALITY ignore
EXTENSION Number-of-Antennaports


PRESENCE optional }|


{ ID id-PRACH-Configuration


CRITICALITY ignore
EXTENSION PRACH-Configuration



PRESENCE optional }|


{ ID id-MBSFN-Subframe-Info


CRITICALITY ignore
EXTENSION MBSFN-Subframe-Infolist


PRESENCE optional }|


{ ID id-CSG-Id




CRITICALITY ignore
EXTENSION CSG-Id






PRESENCE optional }|


{ ID id-MBMS-Service-Area-List

CRITICALITY ignore
EXTENSION MBMS-Service-Area-Identity-List
PRESENCE optional }|


{ ID id-MultibandInfoList


CRITICALITY ignore
EXTENSION MultibandInfoList




PRESENCE optional }|


{ ID id-AASIndication



CRITICALITY ignore
TYPE AASIndication


PRESENCE optional},

...

}

It is also possible to take the opportunity to introduce a new IE that only contains the AAS indication. This would also require an ECGI for each indication, but on the other hand this would enable an eNB to only indicate AAS modifications without the need to repeat other mandatory information contained in the served cell information which may not have changed. An example of how to add this is shown below, where this is added to the end of the eNB configuration update.

	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
	
	-
	-

	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..16, …)
	Indicates the AAS configuration of the concerned cell.

 Value ‘0’ indicates the cell is switched off.

	-
	-


We prefer this solution, and therefore propose to add a new IE containing the ECGI and the AAS indication to the eNB configuration update message.
4   Conclusion / Proposals
In this contribution, we analyse the different aspects of the AAS indication and propose to add a new IE containing the ECGI and the AAS indication to the eNB configuration update message. A CR for this can be found in [2].
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