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1
Introduction
In this document arguments are discussed why it would be a good idea to change the appearance of a cell when its shape is modified for compensation reasons. 
2
Discussion
2.1 Analysis of neighbour relations and MRO
Following the scenario description
Adjacent areas to the coverage provided by eNB1, eNB2 and eNB3 (cell 1-6) may have E-UTRAN coverage provided by eNBs not shown in Figure 5.2.1-1. 
A cell in the adjacent area is illustrated by cell 10 belonging to eNB5 as shown in Figure 1.
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Figure 1: Illustration of a cell providing coverage in the neighbourhood of eNB 1-4.
Following the deployment depicted in Figure 1, Table 1 lists neighbour relations of cell 10 by examining whether cell areas overlap. Table 1 does not include the transient states when a cell is in the process of changing its coverage. The last row in Table 1 shows that when Cells 4 and 6 are dormant, cell 2 and cell 3 have changed their coverage to “ES overlap” and cell 6 which is dormant does not have any overlap with cell 6. 
Note:
The notation “normal overlap” refers to the coverage provided when the network is in its normal (or high capacity) state. “ES overlap” refers to the coverage provided when the network is in its energy saving state. 
An example of functionality that depends on a priori knowledge of neighbour relations is MRO. Depending on the network state different neighbour relation settings for mobility are used. For the normal state (all cells depicted on the left hand side of Figure 1 operate in high capacity state) different neighbour relations apply compared to the case where cell 4 only is dormant, etc. The last column in Table 1 illustrates this by introducing one set of parameters for each cell state.

	ES state
	Cell 2
	Cell 3
	Cell 6
	Estimated parameter sets

	Normal
	No overlap
	Normal overlap 
	Normal overlap 
	Set 1

	Cell 6 dormant
	ES overlap
	Normal overlap
	No overlap
	Set 2

	Cell 4 dormant
	No overlap
	ES overlap
	Normal overlap
	Set 3

	Cell 4 and 6 dormant
	ES overlap
	ES overlap
	No overlap
	Set 4


Table 1: Experienced radio coverage changes by cell 10 depending on network state. 
Assuming all these non-transient “ES states” listed in Table 1 are required for network operation, have been tested etc., then eNB5 needs to keep four different sets of neighbour relations. 
Assuming first that eNB5 is a legacy, non ES capable node. eNB5 would need to understand the difference between the various neighbour relation sets. No signalling mechanism via X2 exists currently to provide this information to the neighbouring cells over the X2 interface. Even if eNB5 is not legacy, it would be hard to understand the current network configuration by just observing the appearance/disappearance of neighbour cells.
The best solution would be to let a cell appear as a different cell when switching mode. Figure 2 illustrates this where the cell 1 is changed to 7, cell 2 is changed to 8 and cell 3 is changed to 9.
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Figure 2: Changed cell ids in energy saving state. 
	State
	Cell 1
	Cell 2
	Cell 3
	Cell 4
	Cell 5
	Cell 6
	Cell 7
	Cell 8
	Cell 9
	Estimate

	1
	A/D
	Dormant
	Active
	Active
	A/D
	Dormant
	D/A
	Active
	Dormant
	Set 1

	2
	A/D
	Active
	Active
	Active
	A/D
	Active
	D/A
	Dormant
	Dormant
	Set 2

	3
	A/D
	Dormant
	Dormant
	Dormant
	A/D
	Dormant
	D/A
	Active
	Active
	Set 3

	4
	A/D
	Active
	Dormant
	Dormant
	A/D
	Active
	D/A
	Dormant
	Active
	Set 4


Table 2: Detectable states (transient states not included) by eNB5. The notation D/A or A/D used for cell 1, 5 and 7 means that the state does not impact the overlap experienced by cell 10. The order shows the dependence between the cells (cell 1 and 5 active simultaneously and dormant when cell 7 is active),
When comparing Table2 and Table 1 it is seen that the four network states can be detected. Note that the number of possible network states is larger and in the analysis in this paper only the cells which change in coverage over cell 10 have been analysed. In practise, as already discussed, the number of network states is rather limited as each single state comes along with intensive testing campaigns(?). Memory requirement and the complexity in the node increase because the suitable network states need to be identified unless configured by the operator.
When the network states can be detected parameters which depend on the neighbour cell configuration are estimated faster and more accurately. As an example consider Figure 3 where the Reference signal corresponds to a parameter to be estimated. In one of the network states the parameter is 1 and in the other state 0.5. A neighbouring cell, e.g. cell 10 in this paper, does not receive any information about which state the network is in. When the network state changes the estimate starts to converge to the other parameter estimate. Figure 3 illustrates this using a very simple example of implementation where the parameter is estimated using y(n+1) = alpha*y(n)+(1-alpha)*x(n) where x is the signal and y the estimated value. 
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Figure 3: Illustration of incorrect parameter estimates when a cell is not aware of the state of the neighbouring cells.
Figure 4 shows how the identical algorithm performs when the network state is known. The algorithm uses this information to select which of the two states the signal comes from and more accurate results are achieved.
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Figure 4: Illustration of parameter estimates when the cell is aware of the network state.

When comparing Figure 3 and Figure 4 it is seen that using the knowledge of several states increases the accuracy of the algorithm. 

Observation: When the cell id is changed for the cell when the coverage is changed the X2 protocol gives support to help a neighbouring cell to avoid biased parameter estimates compared to when it is not.
Conclusion: This analysis shows that MRO performance will not be degraded if the cell id is changed.
2.2 OTDOA
OTDOA Assistance Data: E-SMLC selects suitable neighbours based on the cell. If the energy saving state contains a new cell standard impact is avoided since the E-SMLC can be configured to provide different information depending on if a cell provides the smaller or larger coverage. If the cell id is changed at least this protocol impact is avoided. 
Conclusion: Changing the cell id avoids protocol impact on OTDOA

2.3 UE impact when changing PCI

At RAN3#81 concerns were raised about the UE impact when PCI is changed. This topic is also discussed within SON AAS hence this discussion should be coordinated with respective SON discussions in order to keep consistency between topics.
Conclusion: The same topic is being discussed for SON AAS. These discussions should be performed in a coordinated and consistent way.
3 Conclusions
1. If the cell id is changed MRO is not impacted protocol wise and sufficient information for non-biased estimates is probably provided
2. If the cell id is changed OTDOA is not impacted protocol wise
(Note that aspects such as that the complexity of MRO increases and decreased precision of OTDOA is not taken into account at this stage but needs to be addressed during the evaluation).

3. UE impact when changing PCI is also discussed within SON (AAS). These discussions should be performed in a coordinated and consistent way.
4
Summary and Proposal
We kindly ask RAN3 to take into account that changing the PCI and E-CGI avoids some non-backward compatible issues on protocol level concerning OTDOA and MRO in the network. Further we also propose that the discussion concerning UE impact when the PCI is changed is coordinated with AAS.
5
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