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1
Introduction
RAN3 has captured three potential solutions in TR 36.896 [1] to extend the maximum number of cells in an eNB beyond 256 cells:

-
Solution 1: “Establish an interface instance per eNB”
-
Solution 2: “Fixed extension of Cell bits”
-
Solution 3: “Supporting more Macro eNB IDs in an interface instance”
In this paper, we analyse Solution 1 and provide a text proposal for TR 36.896.
2
Discussion
2.1
Solution 1 description
Solution 1 is to integrate multiple logical eNBs into a single physical eNB, where each logical eNB will follow current standards.  This solution requires a separate S1 interface between each logical eNB and MME, and a separate X2 interface between each pair of non-integrated logical eNBs.  There is no need for an X2 interface between logical eNBs that are integrated.
However, it is currently unclear from the solution name and description what interface is referred to (S1 or X2), and what eNB is referred to (physical or logical). For example, “each logical eNB will […] establish the interface to the other eNBs” is true only if the other eNB is not integrated into the same physical eNB.
Proposal 1:
Clarify the solution description in section 6.2.1 of the TR as follows:
*** Beginning of proposed text ***
6.2.1
Solution 1: Integrate multiple logical eNBs into a single physical eNB 
This solution is to integrate multiple logical eNBs into a single physical eNB, which is an implementation choice available today. The physical eNB can serve 256 cells per logical eNB that is integrated.
Each logical eNB will follow current standards, and establish a separate S1 interface with the MME and a separate X2 interface with logical eNBs that are not integrated into the physical eNB. There is no need for an X2 interface between logical eNBs that are integrated into the same physical eNB.
*** End of proposed text ***
2.2
Solution 1 evaluation

The study item description provides the following motivation for enabling an eNB to serve more than 256 cells [2]: 
“One potential benefit with a large eNB handling more cells may be a reduction of S1 signalling towards core network, implementation complexity and OPEX.”
However, Solution 1 fails to achieve a reduction of S1 signalling toward the core network since the Path Switch Request procedure is still required for handovers between cells of the physical eNB when the source and target belong to different logical eNBs. 
One benefit of Solution 1 is that it results in fewer X2 links, since X2 is no longer needed between logical eNBs that are integrated.  It was proposed in [3] that candidate solutions should allow an eNB to support up to 1024 cells, meaning a maximum of 4 logical eNBs integrated into the physical eNB. This would result in only three fewer X2 links per eNB which should not result in any significant reduction in OPEX.

Proposal 2:
Include the following evaluation in section 6.3.x of the TR.
*** Beginning of proposed text ***
-
Impact on existing nodes: None.
-
Impact on specification, existing features and procedures: None.
-
Impact on interworking with legacy nodes: None.
-
Impact on signalling:

-
There is no reduction of S1 signalling toward the core network, since the Path Switch Request procedure is still required for handovers between cells of the physical eNB when the source and target belong to different logical eNBs.
-
Impact on network planning: None.
-
Impact on CAPEX/OPEX: None.
*** End of proposed text ***
2.3
Solution 1 conclusion

As discussed in section 2.1, Solution 1 is an implementation choice available today which follows current standards. Therefore, Solution1 does not have significant impacts according to the evaluation criteria.  However, as discussed in section 2.2, it also does not have any significant benefits to e.g. reduction of S1 signalling towards core network, implementation complexity or OPEX. 
Proposal 3:
Add the following conclusion in section 7 of the TR:
*** Beginning of proposed text ***
Solution 1 does not have significant impacts according to the evaluation criteria. However, it also does not have any significant benefits, e.g. no reduction of S1 signalling towards the core network.
*** End of proposed text ***
3
Conclusion
In this paper, we have analysed Solution 1 for extending the maximum number of cells in an eNB, and proposed the following:
-
Clarification of the solution description, for section 6.2.1 of the TR.
-
Evaluation of the impacts on signalling and OPEX, for section 6.3.x of the TR.
-
Conclusion, for section 7 of the TR.
A complete text proposal for TR 36.896 is provided in the Appendix.
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Appendix: Text Proposal for TR 36.896
Beginning of Text Proposal
6.2.1
Solution 1: Integrate multiple logical eNBs into a single physical eNB 
This solution is to integrate multiple logical eNBs into a single physical eNB, which is an implementation choice available today. The physical eNB can serve 256 cells per logical eNB that is integrated.
Each logical eNB will follow current standards, and establish a separate S1 interface with the MME and a separate X2 interface with logical eNBs that are not integrated into the physical eNB. There is no need for an X2 interface between logical eNBs that are integrated.
Next Change
6.3
Evaluations
6.3.x
Evaluation on “Integrate multiple logical eNBs into a single physical eNB”
-
Impact on existing nodes: None.
-
Impact on specification, existing features and procedures: None.
-
Impact on interworking with legacy nodes: None.
-
Impact on signalling:

-
There is no reduction of S1 signalling toward the core network, since the Path Switch Request procedure is still required for handovers between cells of the physical eNB when the source and target belong to different logical eNBs.
-
Impact on network planning: None.
-
Impact on CAPEX/OPEX: None.
Next Change
7
Conclusions
Extend maximum number of eNBs in a PLMN:
Extend maximum number of Cells in an eNB:
Solution 1 does not have significant impacts according to the evaluation criteria. However, it also does not have any significant benefits, e.g. no reduction of S1 signalling towards the core network.
End of Text Proposal
