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1. Introduction

The main objective of LTE O&M is to provide more convenient and more efficient ways to configure and manage the LTE system. Currently, the working assumption is that the interface between the OMS and the eNBs doesn't need to be open. But under this assumption, how to resolve the subsequent problems such as multi vendor problems [1] and keep some configuration data consistent across the whole network is a concern by most companies. This paper gives some analysis about these issues.
2. Configuration data analysis
As we know, implementation specific O&M functionality is restricted to the scope of one vendor. Other O&M functions may be required to run across different vendor equipments within the network wide scope. Since functions such as fault management and performance management have a tight relationship with configuration management, we would firstly like to discuss the configuration of LTE.
We have three types of configuration data:

1) Global Parameters
2) Local Parameters
3) Inter Cell Parameters
Global Parameters refers to the data that should be configured to all the equipment (eNBs) in the network wide scope and these parameters should be kept consistent or even identical among the eNBs. Typical Global Parameters can be information such as MCC, MNC, etc.
Local Parameters mainly refers to the basic data that one eNB itself needs for example the information data that help to setup a cell. These data are owned by the eNB respectively and don't need to be known by other eNBs.

Inter Cell Parameters are owned by each cell but should be accessible by the related cells. These parameters are mostly used for Inter Cell RRM (ICR) purposes such as inter cell handover, Inter Cell Interference Coordination (ICIC), load balance etc, so we can jointly call them ICR data. ICR data can be the ICR relationship between the eNBs, the ICR rules, the initial resource configuration for ICR such as autonomous resources and resources for disposition (Cf TR3.018) etc. Inter Cell Parameters are more tight with Local Parameters than Global Parameters. Depending on the inter cell RRM solution, different inter cell parameters will be needed. If a set of parameters for one inter cell RRM solution is selected, it will impose limitations on further inter cell RRM development. So by providing more inter cell parameters initially, the inter cell RRM solutions can be designed more flexibly and be upgraded more easily, without the need for X2/X3 interface upgrades.
The quantity of Global Parameters is small while the amount of Local Parameters is big. Inter Cell Parameters are mostly to meet the ICR function requirements, so the quantity of Inter Cell Parameters will not be very large.
3. Solutions analysis according to configuration data type
Till last meeting, there are several solutions to realize LTE O&M [2] [3] [4] [5]. In this paper we give some analysis from data configuration points of view. The figure below illustrates a generic O&M architecture of LTE for discussion.
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                                  Figure 1:  Generic LTE O&M Architecture
3.1. Global Parameters solution
There are several solutions to configure the Global Parameters:
Solution 1: Configured by the OMS via a not open OMS-eNBs interface
Solution 2: Configured by the OMS via a partially open OMS-eNBs interface
Solution 3: Configured by the NMS via an open NMS-OMS (itf-N) interface
In the table below we analyze the pros and cons of each solution for configuring Global parameters.
	
	

	Solution 1
	Since with this solution one OMS can only configure its own eNBs which are all from the same vendor, then if the Global Parameters are configured by the OMS, this set of Global Parameters has to be configured repeatedly by different Vendor’s OMS. The consistency of Global data has to be checked by operator or other methods.

But the quantity of Global Parameters is small, so it may be acceptable to configure them by the OMS.

	Solution 2
	The partial open interface can guarantee that the parameters are consistent so that other Vendor’s eNBs can connect to the OMS. But this solution needs much more standardization efforts and other costs such as IOT, obstacles of O&M development individually etc.

	Solution 3
	Global Parameters can be configured by the NMS and transferred to the OMSs. The OMSs then downloads them to each eNB. It is a good solution to Global Parameters but maybe there is a need to extend and strengthen the itf-N interface between the NMS and the OMS.


Table 1: Pro’s and con’s per solution for Global Parameters
3.2. Local Parameters solution
Local Parameters are owned by each cell and doesn't require to be known by other nodes. We do not think Local Parameters will require an open or partially open OMS-eNBs interface, as there by definition is no inter cell relation for these parameters. So we see two methods to perform the local parameters’ configuration:

Solution 1: Configured by the OMS via a not open OMS-eNBs interface
Solution 2: Configured by the NMS via an open NMS-OMS (itf-N) interface
In the table below we analyze the pros and cons of each solution for configuring Local parameters.

	
	

	Solution 1
	Local parameters are configured by each vendor’s own OMS. This solution brings many advantages such as: re-use the existing O&M platforms, interfaces and protocols of vendors, reduce the development effort, implementation and R&D cost and unnecessary IOT effort [2], and no need to open the interface between the NMS and the OMS for such parameters configuration.

	Solution 2
	This solution will let the NMS to configure the data. But Local Parameters mainly are related with local NE, they are not NMS layer level parameters. So it is much more reasonable to put the configuration function on EMS layer [3].  And because the amount of Local Parameters is big, the itf-N interface has to be designed with lots of messages for it. If Local Parameters are configured by the NMS, this may be an obstacle for the vendors to provide more efficient eNBs. eNBs updates will be restricted by the NMS, which may be from another vendor. Besides, local parameter’s configuration through itf-N may impact on eNB’s upgrading because the upgraded eNodeB needs to wait for the NMS’ upgrade so that the new parameters can be configured. 


Table 2: Pro’s and con’s per solution for Local Parameters
3.3. Inter Cell Parameters solution

Inter Cell Parameters is the data which needs to be known by related cells and mostly used for inter cell RRM. Abundant configuration data known by related cells will help the inter cell RRM algorithm develop freely:
Solution 1: Configured by the OMS via a not open OMS-eNBs interface
Solution 2: Configured by the OMS via a partially open OMS-eNBs interface
Solution 3: Configured by the NMS via an open NMS-OMS (itf-N) 
Solution 4: Configured by the OMS via a not open OMS-eNB interface & synchronized or exchanged via X2/X3 interface of LTE

Solution 5: Other methods

In the table below we analyze the pros and cons of each solution for configuring Inter Cell Parameters.

	
	

	Solution 1
	This solution doesn't cover the case for inter cell RRM among eNBs from different vendors. Inter Cell RRM can only be executed among the eNBs from the same vendor. Or need other methods to resolve the ICR data configuration problems among different vendor’s eNBs. 

	Solution 2
	The partial open interface can guarantee that the inter cell parameters are consistent and/or be known among related cells so the multi-vendor problem can be resolved. But once one cell’s configuration data related with ICR is changed, the related data has to be noticed to all related cells via the partial open interface between the OMS and the eNBs. As the analysis to Global Parameters, this solution needs much more standardization efforts and other costs such as IOT, obstacles of O&M development individually etc.

	Solution 3
	The same impact as Global Parameters. But once one cell’s configuration data related with ICR is changed, the related data has to be noticed to all related cells by the itf-N interface and the interface between the OMS and the eNBs. And since these parameters are tightly related to the Local Parameters, so if they are configured by the NMS, maybe some inconvenience will be introduced.

	Solution 4
	Inter Cell Parameters can be configured by the vendor’s own OMS and the eNBs can transfer or relay the data to the entity which needs them, since in TR R3.018, some measurement data for ICR objective such as load information, interference status are exchanged via X2 or X3 interfaces. So the related configuration data for ICR can also be exchanged or synchronized by these two interfaces. Although this will require the X2 or X3 interface to have the notice or relay function, but since the quantity of parameter is small, this solution needs only a little effort and can unify the solutions. Even these data can be put in the measurement report messages (FFS).
This solution doesn't exclude the scenario that all the eNBs are from the same vendor, then, the inter cell parameters are not needed to be synchronized by this solution, but just adopt the solution 1. So this solution has more flexible compared with “Solution 3”.

And Inter Cell Parameters are tight with Local Parameters, it seems better that they both are configured by the OMS. This solution makes it possible. 

Finally, in UMTS (Cf TS 25.423), some cell information and measurement information can be exchanged via Iur interface. We think X2/X3 can also take a similar approach as the Iur interface.

	Solution 5
	For example, the Inter Cell Parameters are configured by the OMS of each vendor, and the synchronization of these data can be done by NMS. That means one vendor’s OMS can synchronize the data to the common NMS and then the NMS can synchronize them to another vendor’s OMS. This solution requires an open interface between the NMS and OMS for such data. We haven’t seen any more advantages of this solution compared with “Solution 4”.


Table 3: Pro’s and con’s per solution for Inter Cell Parameters
4. Conclusions
According to above analysis, below conclusions can be reached:
1) Global Parameters such as MCC, MNC etc are better to be configured by the NMS, and then transferred to the OMS via an open interface itf-N. The OMS will configure these data to the eNBs via an internal interface.
2) Local Parameters are better to be configured by each vendor’s OMS respectively and the interface between the OMS and the eNBs is not open.
3) For Inter Cell Parameters, two solutions are suitable, but the first one is preferred:
3a) Inter Cell Parameters are configured by each vendor’s own OMS via a not open interface. And the eNBs could transfer or relay the data to the entity which needs them via X2/X3 interface.

3b) Inter Cell Parameters are configured by the NMS and then transferred to the OMS via an open interface itf-N. The OMS will configure these data to the eNBs via an internal interface.
5. Proposal
It is proposed to capture the analysis in section 2 and the conclusions in section 4 into related TRs.
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