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1
Introduction

Reduction of cost and complexity is a key driver for RAN Long Term Evolution. It is therefore of high importance to operators that operational effort & cost is minimised by introducing self-configuring and self-optimising mechanisms. These automated functions would maintain/increase network performance and quality by reacting dynamically to variations and inefficiencies in network.
To allow the LTE/SAE system to be optimised it is important that the necessary hooks are added to the standards such that the system can easily determine the correct initial configuration as well as perform analysis of its performance. 
When discussing LTE functionality it should be ensured that the network can easily ascertain whether it is functioning correctly, if it is not easy then the standards should also include the necessary “hooks” to allow the performance and correct operation to be ascertained.
The information gathered by the eNodeB can then be used by the eNodeB to self-optimise the radio; be gathered from the eNodeB by the O+M system or a SON entity to allow for offline processing and refining of eNodeB parameters.
This paper provides a couple of example scenarios to demonstrate the thought process behind determining the necessary hooks which need be added to the standards; and then proposes that these are added to an informative annex of TS 36.300.
2
Example scenarios 
The following examples where chosen to easily demonstrate the logic behind this request, and they should not be used to gauge the usefulness of this initiative. 
2.1
Uu - RACH Load 
The load of the RACH can vary dramatically in cells, depending on the number of idle mode UEs in the cell, depending whether it is on the edge of a TA etc. It may be necessary to allow the bandwidth of the RACH to be configurable dependent on the deployment scenario of the cell.
During the standardisation of the LTE system some discussion should therefore take place on whether the eNodeB can adequately identify the level of congestion on the RACH channel, such that the bandwidth of the RACH can be fine-tuned.
A number of techniques would be discussed, possibly including: 
a) The eNodeB could predict the level of RACH congestion based on the number of successful RACH requests received at any given point in time. 
b) The UE could pass to the eNodeB as part of the initial access procedure an indication of the number of RACH attempts it took to successfully access the cell. 
In this case it could be documented that based on certain assumptions, the eNodeB technique for measuring congestion on the RACH are adequate and that it was felt no UE specific knowledge of RACH delay was required.

2.2
Uu - Paging Channel Power 

The resources required for the Paging Channel can vary dramatically change across cells depending on the size and required coverage of a specific cell. The amount of power used for control channels should be minimized as much as possible such that the available power for the transmission of user data is maximized and such that the amount of interference the control channels contribute to the system is minimised. Therefore, the output power of the PCH may need to be configured dependent on the deployment scenario of the cell.

During the standardisation of the LTE system some discussion should therefore take place on whether the eNodeB can adequately identify whether the paging channel at its current power is adequately reaching the whole coverage area of the cell. 
A number of techniques would be discussed, possibly including: 

a) The paging message would include a Paging transmission number. The Paging transmission number is incremented on each retransmission of the paging message. The Paging transmission number is returned by the UE to the network as part of the response to the paging.
b) …
In this case it could be agreed that due to no simple/feasible eNodeB-only techniques being available to ascertain the reception quality of the paging channel, the hooks to allow optimisation of the PCH power have been added to the standard, and this should also be documented.  

2.3
X2 - Handover Ping-pong avoidance 

Dropping the RRM down to the eNodeB has the side effect that the number of RRM entities in the network is dramatically increased. This in turn will mean that the entity which controls the RRM of a UE will constantly be changing as a UE moves around a network. If we base the assumptions for the LTE system on GSM or UMTS, then a RRM entity is not required to maintain any history of a UE when away from its direct control, however this will mean that for a fast moving UE there is no RRM memory/history for this UE.
In a multi-vendor deployment, the RRM entities of neighbouring eNodeBs may cause a UE to be handed back and forth between a couple of eNodeBs.  This type of behaviour needs to be detectable by the network, such that incorrectly configured parameters can be rectified.

Therefore it is important that the RRM entity of an eNodeB which is controlling a UE is provided with sufficient information such that issues with handover instability can be identified. 
A number of techniques would be discussed, possibly including: 

a) Rely on eNodeBs to continue to store the old UE context of a UE after they have relinquished control of the UE.

b) Ensure that a list of last cells is provided to the new eNodeB as part of the X2 handover signalling.

c) Rely on the UE to inform the network when this occurs.
In this case it could be agreed that because it is not feasible to mandate that eNodeBs maintain the store of UE information after the UE has moved from the cell as the UE identities may change, and that the information size is too large for the UE to efficiently pass over the air.  Therefore the necessary information to allow the instability of handover to be identified need to be added to the standardisation of the X2 interface, and this should also be documented.  
3
Conclusion

This paper has provided the requirement that it should be ensured that the network can easily ascertain whether it is functioning correctly. If it is not easy then the standards should also include the necessary “hooks” to allow the performance and correct operation to be ascertained.
This paper provides some examples for the types of information or “hooks” which may be necessary to introduce into the standards to allow the network to autonomous create performance reports of the system. 
It is also requested that an informative annex is created in the TS 36.300 which captures the assumed the method to allow the eNodeB to create the performance reports. 
Companies are requested to provide input to this Informative Annex:

· To generate a complete list of performance and system status measurements which need to be possible for an eNodeB to create; and
· To provide a description of how the eNodeB can gather this information, or why this information is not visible to the eNodeB. 

· To provide a simple description of what impact is required to the standards to allow this information to be gathered. 
