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1
Introduction
At RAN#71 meeting a study item on “Flexible eNB-ID and Cell-ID in E-UTRAN” was approved [1]. The objective of this study is to identify potential technologies to deploy a large number of eNB’s and also eNB’s that can handle more cells in E-UTRAN. 
At RAN3#91bis, three possible solutions for “Extend maximum number of Cells in an eNB” are identified and documented in the TR [2].

2
Discussion
2.1 Solution of “Fixed extension of Cell bits”


2.2 The impact analysis by “Fixed extension of Cell bits”
2.2.1
Similar standard impact as in the solution of “Fixed extension of eNB ID”
Since the eNB-ID has to be changed/reduced to 19 or 18 bits (FFS), the impact analysis done for the flexible eNB-ID when eND-ID is extended to 21 or 22 bits (FFS) also apply here. 

The impact analysis captured in chapter 5.3.1 Evaluation on “Fixed extension of eNB ID” in [3] thus would also apply to this solution. 
There are however extra impacts due to the fact that the cell-ID has been increased in one eNB.

2.2.2
More standard impact

PWS Restart indication supports maximum 256 cells without the option to indicate that all cells are restarted. 

PWS Failure indication supports maximum 256 cells without the option to indicate that all cells have failed.

Restart, currently maximum no. of Cell ID subject for reloading warning messages broadcast is 256.
2.2.3
Restart area
When one eNB handles more cells than the legacy, the restart time of an eNB will be increased due to the increased amount of information to process. In certain situation this may not be acceptable.
Further the cost in neighbour eNodeBs may increase because of the need to be designed to receive larger X2 messages and process more cell information.

2.2.4
PCI reuse issue
Another technique issues we need to look into: each cell has a unique cell ID (8 bits) in one eNB. At the physical layer each cell is identified by the Physical Cell Identifier (PCI) which has range [0..503].

Since we only have 504 PCIs, the PCI Planning needs to be carefully done already today. Some recommendation includes, e.g. the same PCIs should be avoided within the same site and as neighbours. 

If we increase the 8 bits Cell ID by 2 bit, i.e. a 10 bits Cell ID, one eNB then could have 1024 Cells. So PCI must be reused in one eNB. This would causing PCI planning difficult, and it might cause ambiguity, collision and confusion in some cases.

2.3 Evaluation
The evaluation of this solution in chapter 5.2.3 according to the evaluation criteria defined in [2] is listed in below:
· Impact on existing nodes (UE, CN and upper layers, eNB, UTRAN, GSM, WLAN): Impact
· Impact on specification , existing features and procedures (e.g. restart): Impact
· Impact on interworking with legacy nodes: Impact
· Impact on Signalling (e.g. load): No Impact
· Impact on network planning (e.g, PCI planning): Impact
· Impact on CAPEX/OPEX: Impact
Proposal 1: RAN3 discuss and agree to capture the evaluation in the TR, refer to TP [3]
3
Proposals
Proposal 1: RAN3 discuss and agree to capture the evaluation in the TR, refer to TP [3]
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6.2.2 Fixed extension of Cell bits


This solution is to reduce he eNB ID by a fixed number of bits (e.g.1 or 2 bits), enabling the maximum supported cells to be 512 or 1024 accordingly. The eNB ID is introduced as an extendable choice IE, which is using 18 bits extension as an example. 


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
CHOICE eNB ID�
M�
�
�
�
�
>Macro eNB ID�
�
�
�
�
�
>>Macro eNB ID�
M�
�
BIT STRING (SIZE(20))�
Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.�
�
>Home eNB ID�
�
�
�
�
�
>>Home eNB ID�
M�
�
BIT STRING (SIZE(28))�
Equal to the Cell Identity IE contained in the E-UTRAN CGI IE of the cell served by the eNB.�
�
>Extended short eNB ID�
�
�
�
�
�
>>Extended short eNB ID�
M�
�
BIT STRING (SIZE(18))�
Equal to the 18 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE of each cell served by the eNB.�
�
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