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1.
Introduction

During the past RAN3 meetings, we have discussed potential solutions as an alternative way to implement the cell load reporting between the UMTS and LTE. The solutions discussed foresee to modify existing RIM procedure in a way that an aggregation function is introduced either within E-UTRAN, in the EPC or in UTRAN.
This paper highlights aspects concerning impacts of the proposed solutions on eNBs, MMEs, RNCs and Operation & Maintenance.
2.
Discussion
The main motivation of the alternative ways of cell load reporting solutions is to reduce signalling traffic between RNC and eNB, on the Iu, S3 and S1 interface. Three kinds of aggregation are proposed, one is the aggregation in E-UTRAN, i.e. to introduce a kind of the Master / Slave eNB architecture, or similar; another is the aggregation in MME; the third aggregation is in RNC.
2.1 The Impact on E-UTRAN
E-UTRAN was designed with a flat architecture: all eNBs act on the same hierarchical level. E-UTRAN is not supposed to have a centralized master node. 
In option 1, option 3 and option 4, one eNB becomes a proxy for RIM signaling by either distributing RIM messages received from an RNC to the concerned eNBs, or sending RIM messages to an RNC on behalf of several other eNBs. The following issues with that approach can be identified:
· The flat architecture of E-UTRAN is changed to a hierarchical architecture.
· One eNB needs to have a function which is different from the other eNB.
· Once the eNB proxying RIM signaling is congested or crashed, no spare eNB would be able to take over the RIM proxy role in due time.
· Once the eNB proxying RIM signaling is congested or crashed, no slave eNB could have RIM function.
· There will be performance degradation for the eNB proxying RIM signaling
· The RIM information distribution from the proxy eNB to the slave eNBs would unnecessarily introduce additional delay over the additional X2 interface leg.
2.2 The Impact on RNC

The RIM signaling is designed as signaling association between peer RAN nodes and is transparently routed via the CN. In options 2, 3, 4, 5, the RNC needs to handle multiple nodes within a single RIM association. A further impact is that the RNC needs to keep track of the eNBs that are contained within a single RIM association. Even further in option 2 and option 5, RNC needs to distinguish between MMEs configured to aggregate the Cell Load Reporting and MMEs that are not.
All these issues introduce complexity to the RNC design.
2.3 The Impact on MME
Current specifications foresee to keep RAN information transparent for the Core Network. Therefore RAN information is included in a RIM container that shall not be interpreted by the Core Network nodes.
In option 2 and option 5, the MME as a Core Network node needs to open the transparent RIM container, and may further distribute or collect and store the RIM message.

It seems that keeping the focus solely on reducing signaling traffic for the cell load reporting on one side may on the other side easily impact system performance and introduce latency for this very signaling and processing effort for the MME.
2.4 The Impact on the OAM
Except option 2, all the other 4 options require OAM configuration support. Now in the real network, there will be a need to configure more than a single eNB with a proxy role, and many eNBs associated with those proxy eNBs. Probably, for redundancy reasons, some spare proxies will need to be configured, resulting in a flexible configuration scheme. All these result in an increased effort for providing respective OAM configuration support in order to make this function work in a real network. And the approach seems not in line with what we have been striving for the standard, i.e. to aim for maximum automation and self-organization. 
3.
Text Proposal

It is proposed that RAN3 to take the above into consideration and capture the below in the TR.

----------------------Text Proposal--------------------------
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Conclusion
The overall gain achieved with the five options in the Cell Loading Reporting is only given in terms of potentially reducing the overall signaling traffic in some part of the network when aggregation is introduced. The reduction of signaling traffic is not always given. It depends on how much aggregation can be actually applied, as this highly depends on the cell load reporting characteristics. 
The achievable gain comes along with an extensive cost that needs to be spent across the affected RAN nodes. Even the cost on the core network and the OAM side is extensive. 
It is concluded that the cost is very high for the existing system while the gain is very limited. It is recommended to not standardize any of the five options.
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