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1
Introduction

When 3G was defined it was agreed to use the Mandatory Default as a technique in the ASN.1 to reduce the amount of information required to be transmitted in the system information. The main problem with this approach is that we needed to set the default values when defining the standards, rather than when we are optimising the network, and therefore when we fully what value is really needed.

The decision during the standardisation of 3G of whether a parameter is a Mandatory Parameter (MP) or Mandatory Default (MD) parameter was impacted by whether the particular parameter was cell specific, system specific or operator specific. If a parameter was cell specific, e.g. cell ID, no optimisation is possible. If a parameter was operator specific, i.e. an operator needs to control its own value depending on deployment strategy e.g. Power offsets, the parameter would be an MP. Whereas if a parameter was system specific, i.e. the value is independent of the operator, then the parameter is a candidate of being an MD parameter. 

In reality many of the values selected for the MD parameters later turned out to incorrect, hence no optimisation was achieved by agreeing a default value for these parameters, and therefore from a system level there the efficiency benefit of the MD over the MP was significantly reduced.
2
Basic Proposal

It is proposed that for LTE the concept of MD be updated slightly such that an operator is in control of the default value for each parameter coded as MD.

This is achieved by introducing an additional method of signalling the default value to the UE. The UE would be passed the value as part of the Attach procedure, and then would used throughout the network in idle and connected modes.
The UE would operate as follows:

1. The highest priority/reliable value would be any cell-specific value signalled in the system information of cell (as is the case in 3G), and takes precedence over any network-specific value signalled in step 2.

2. The next highest priority/reliable value would be any network-specific default value signalled in dedicated signalling to the UE as part of the Attach procedure.

3. If no value is signalled to the UE in steps 1 or 2, then the UE would use the Default Value specified in the standard.

The benefits of this approach are as follows:
· It would provide better system information efficiency as less MD values need to be signalled in the system information. (i.e. MD value success rate would be better).

· It allow a greater number of parameters to be coded as MD, because operator specific parameters can also be coded 
· It allows the network to signal different values for the MD to different UEs, and therefore this could be a means to meet many of the idle mode mobility requirements/drivers (e.g. subscription or UE capability specific control).
3
Additional Proposal
The additional proposal is just an optimisation to the basic proposal, and is handled separately to avoid confusion of the basic proposal.

It is expected that there may be some considerable difference in the system information between different groups of cells, and therefore some limitation may be introduced to the basic proposal. This would be true particularly for the Macro Layer and Home Cell case, where the optimisation and parameterisation may be very different, and therefore at least in one of the cases considerable amount values for MD parameters would need to be sent in the cell specific system information.

To overcome this limitation it is proposed that it is possible to signal multiple sets of MD parameters, one for each divergent group of cells e.g. a set of MD parameters for the Macro cells, and a set of MD parameters for the Home cells. It is assumed that the number of sets of MD parameters which would need to be passed to the UE would be limited, probably not more than 4.
4
Technical Realisation

There are a few of areas which need to be discussed/agreed with respect to the technical realisation of the two proposals, these are discussed below.
How is the UE provided with the network specific MD values?
There are two main options:

· The network specific MD parameters are passed by the eNodeB to the UE on request.

The benefit of this solution would be that the CN does not need to be involved.
This solution has the drawbacks that an additional procedure is required to be supported by the eNB/RAN, and selection of this information based on subscription information may not be possible.
· The network specific MD parameters are passed by the MME in the Attach Accept message.

Allowing the values of the MD to be based on subscription, service, UE capability is possible. Also it allows the value to be easily set by the H-PLMN for network sharing.
This solution has the drawbacks is that the MME would need to be configured with this information.
Should the UE buffer the MD values when it detaches/reattaches to its H-PLMN?

Some further optimisation of the signalling is possible to avoid the MME having to send the complete set of MD parameters when UE attaches is possible, and should be evaluated. 
The principle is to allow the UE to buffer/store the set of MD parameters when it has detached from the network.

To allow the network to detect whether it needs to update the stored MD parameter set, the UE includes the sequence number included in the MD parameter set, when attaching to the network. If the UE has the current information the network does not need to signal the MD parameter set to the UE.
How would the additional proposal be supported?

When the UE attaches to the network the UE is provided with multiple sets of MD parameters. If multiple sets of MD values are used in the network, then the system information in a cell would indicate which set of MD values should be used in that cell. 

5
Summary

To avoid the limitations on the MD parameters experienced in 3G, it is proposed that networks have the ability to provide network specific MD parameters to the UE upon attaching to the network.

Additionally it is proposed that the network can provide multiple sets of MD parameters to the UE, to further optimise the system information transmission for the different deployment types (e.g. Macro layer or Home cell).

It is requested that these two proposals be discussed, agreed, and captured in the E-UTRAN stage 2 specification.

