3GPP TSG-RAN WG3 Meeting #91bis
R3-160864
Bangalore, India, 11th – 15th April 2016
Agenda Item:
25
Source:
Ericsson
Title:
Flexible eNB-ID and Cell-ID in E-UTRAN
Document for:
Discussions & Approval

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. The detailed objective is as follows:
1. investigate and evaluate the potential solutions to:

· Support of the number of eNB beyond 1.04 million in a PLMN
· Support of the number of cells beyond 256 in an eNB
2. The evaluation should take into account the following:

· No impact on UE operation and air interfaces;

· Minimize the impacts on CN;

· Co-existence and interworking with current Macro and HeNBs

In this paper we discuss the potential solutions to meet the objectives.
2
Discussion
2.1 Support of the number of eNB beyond 1.04 million in a PLMN
Currently for macro eNB, 20 bits (220 ≈1.04 million) are used for the eNB ID. In the SID, it is said that in bigger countries like China, to cover the vast area more and more eNBs would be deployed under one PLMN, and thus the 20 bits eNB ID may become a limitation.
One option of course is that never end up into such situation, i.e. to avoid having 1.04 million eNB in one PLMN. Many operators have been using more than one PLMN IDs in the network. 
Another solution is to reusing eNB ID for the areas that far away apart. That would be feasible when only using one PLMN to cover a big country, e.g. China.
The third alternative, requiring modification on different 3GPP standard specification, would be to move the boundary in ECI so that eNB could use 20+N bits, while Cell ID uses 8-N bits. Which this scheme, each eNB would have much less cells compared to today. For example, to use 24 bits for the eNB ID, it leaves only 4 bits for the Cell ID. When nowadays the eNB is getting more powerful and CA are using more and more carriers, to not be able to have more than 16 cells might causing negative impact. Further the existing LTE specifications would need to be updated with impacts on legacy procedures and protocols, e.g.

· S1 setup

· Public Warning System functionality, emergency services with cell knowledge
· Location systems (e.g.SMLC)

· HSS and PCRF functions that control area restrictions

· Billing systems with area dependent tariffs

· Handover/relocation
· SON related functionality 
· …
Impacts on other RATs: We have a couple of IRAT functionality between LTE and UTRAN, LTE and GSM.

Giving an example in UTRAN, during Relocation, Target eNB-ID for macro is known as 20 bits today. Thus the third alternative solution not only impacts LTE specification, it will also impact the specifications for the other RATs, e.g. UTRAN, GSM.
Proposal 1: RAN3 to discuss the solutions. For the solution that impacts the specification, the impact should be documented in the TR.
2.2 Support of the number of cells beyond 256 in eNB
A logical macro eNB can have up to 256 cells (represented by 8 bits in ECI). In the SI, it says that “the eNB may accommodate more cells with the increasing processing capability”, also according to the SI: “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 it is not clear if there is a significant benefit by using more than 256 cells in one eNB. 
Proposal 2: RAN3 to discuss the need for supporting beyond 256 cells in eNB.
When moving the boundary in ECI and using more bits for Cell ID, fewer bits for eNB ID, there will be obvious standard impacts, e.g.

· Restart, currently maximum no. of Cell ID subject for reloading warning messages broadcast is 256.
· PWS failure indication, currently maxnoofCellsineNB is 256.

There would be further other aspects to be considered.
One 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.

Observation 1: Reduction in OPEX may not be significant since other OPEX related difficulties may be associated with larger eNBs.

Regarding any reduction in S1 signalling it is unclear to us why this benefit is significant. The potential gain we see is that the number of handovers potentially is reduced since more of these can be handled internally one eNB. This would avoid two messages over the S1 interfaces (Path Switch Request, Path Switch Response). However, due to scalability reasons a larger node with the same capacity as N times smaller eNBs, would need to cope with N times the amount of user data. which may reduce the potential benefit.
Observation 2: It is unclear if there is any significant gain in S1 signalling when extending the number of cells in a logical eNB.

There may be further impacts on restart. As an example a failure of a large node impacts a larger area hence eNB failures of a large node has more impact on the end user.
Observation 3: Using large logical eNBs instead of several smaller ones comes with drawbacks with respect to restart areas.

Regarding OPEX the gains may not be as large as believed since the configuration of a large eNB may be more difficult compared to deploying legacy sized logical eNBs.
Proposal 3: RAN3 to discuss the impact and document the impacts in the TR when extending support beyond 256 cells. 
2.3 Evaluation
As stated in the SI, the evaluation should consider:


No impact on UE operation and air interfaces;


Minimize the impacts on CN;


Co-existence and interworking with current Macro and HeNBs
These are the very good criteria. Further we would propose to add:

Evaluate the potential benefits/complexity for solutions compared to what is supported today
Proposal 4: RAN3 discuss and agree on the additional evaluation criteria to start with, and capture them in the TR.
3
Proposals
Proposal 1: RAN3 to discuss the solutions. For the solution that impacts the specification, the impact should be documented in the TR.
Proposal 2: RAN3 to discuss the need for supporting beyond 256 cells in eNB.
Proposal 3: RAN3 to discuss the impact and document the impacts in the TR when extending support beyond 256 cells. 
Proposal 4: RAN3 discuss and agree on the additional evaluation criteria to start with, and capture them in the TR.
Proposal 5: RAN3 to evaluate the benefit of the solutions in order to understand if they provide convincing benefit.
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