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1 Introduction

RAN2 discussed last meeting and it was suggested to consider re-selection priorities and/or cell based priorities.  This contribution looks at possible solutions to meet the requirements and associated signalling.
2 Discussion

To achieve balancing of the potential access load across carriers, Idle users from an overloaded carrier must be redistributed amongst the different carriers.  There are three different scenarios and use cases to address for Idle user redistribution to achieve the requirements agreed at the last RAN2 meeting:
1) Continuous redistribution:  Such a mechanism can be applied to continuously distribute a fraction of users entering a cell or region of cells on to other carriers.  This will be useful if there is a natural imbalance of users between the carriers.  For example, this could be the case when there is a larger proportion UEs supporting only one of the two frequencies in the region.  Another example is when small cells are deployed in a certain layer mixed with macros, as with HetNet.  A much larger percentage of users can be accommodated by the HetNet layer compared to macro only layer and this can be achieved by distributing a (larger) fraction of users to the HetNet layer.   
2) One-off correction of load imbalance:  This can be used when a one-off re-distribution of users from one carrier to another is needed, for example, at the start of an eMBMS session.  
It should be noted that one-off correction mechanism on its own is not sufficient.  Without the continuous redistribution, one-off correction would need to be applied very frequently.
3) Cell specific handling:  This involves fractional prioritisation handling at the cell level instead of the frequency level as of today.  It can be used for example in HetNet/small cell scenario. While a continuous re-distribution can move more users to a HetNet layer (as with scenario 1 above), it can potentially overload the macro cell of the HetNet layer.  Frequency based prioritisation handling cannot address the case where we need selective differentiation of the cells in a frequency layer.  For example, a cell specific handling is required to limit the load on the macro cell of the HetNet layer by having smaller fraction of users in the macro coverage area of the HetNet while having higher fraction of users in the small cells of the HetNet layer.  To achieve this, cell level fractional prioritisation will be needed.  
A cell specific solution on its own is not sufficient.  It cannot be a substitute to frequency level prioritisation as it will require cell level configurations in each of the eNBs.  This is unnecessarily complex to configure when in most regions frequency based handling will be sufficient.  Cell level handling prioritisation can also lead to more battery consumption in inter-frequency measurements attempting to find cells of higher priority.  

Proposal #1: To meet the requirements agreed in the last RAN2 meeting, solutions should support a continuous re-distribution of a fraction of users, with additional functionalities for one-off distribution and cell specific prioritisaton of a fraction of users.

The signalling options for each of these are discussed further below.

2.1 Signalling aspects

2.1.1 Continuous re-distribution

A continuous re-distribution of users can be achieved by providing the necessary parameters in SIBs to move a fraction of incoming users to other carriers.  A mechanism that can promote or demote the priority of a carrier for a percentage of users in the cell can be applied.  The percentage of users can be selected by a probability factor, or natural (such as last digit(s) of IMSI/TMSI) or explicit (signalled) grouping of users.  
Proposal #2: Use broadcast parameters to provide/modify the priority of different LTE frequencies for a certain percentage of users entering the cell.
2.1.2 One-off re-distribution

There are many possible signalling solutions for a one-off re-distribution.  
1) simply updating the SIB parameters as required for one-off re-distribution.  

While this might seem the simplest at first, a more detailed analysis shows its complexities.  An update of the parameters will need to be applied only once by a UE.  So some other mechanism is needed to prevent UEs from reapplying redistribution function again at next modification period.  
2) Separate parameters in SIB: Using separate parameters for continuous re-distribution and one-off can avoid the above issue.  It is still not a clean solution because of the considerations needed on how to handle the parameter at the next modification period.  Further, Paging is needed anyway to inform UE about the SIB update.
3) Paging: Since Paging is anyway needed for SIB update, another option is to provide the one-off prioritisation information in the Paging message itself.   
Of the solutions above, Paging seems simplest.

Proposal #3: It is proposed to introduce a mechanism for one-off re-distribution of a fraction of users in a cell using Paging.  

2.1.3 Cell specific prioritisation:

Cell specific prioritisation is an extension of the above two cases to give certain cells a different redistribution factor (priority) compared to the frequency priority.  For example, a possible signalling option could be to have a higher fraction of users move to the HetNet layer using frequency level prioritisation but provide a lower fraction for macro cell itself.   It should be possible to provide cell specific fractional priority with both continuous and one-off solutions.  The above discussed signalling options for frequency level prioritisation can be extended to include cell specific probability information.
Proposal #4: It is proposed to further allow fractional prioritisation at cell level using SIB for continuous redistribution and Paging for one-off rebalancing.
3 Conclusion and proposals

The contribution discussed possible solutions that can address the requirements agreed at the last RAN2 for Idle load redistribution.  The use cases discussed can be addressed by the following proposals: 
Proposal #1: To meet the requirements agreed in the last RAN2 meeting, solutions should support a continuous re-distribution of a fraction of users, with additional functionalities for one-off distribution and cell specific prioritisaton of a fraction of users.

Proposal #2: Use broadcast parameters to provide/modify the priority of different LTE frequencies for a certain percentage of users entering the cell.

Proposal #3: It is proposed to introduce a mechanism for one-off re-distribution of a fraction of users in a cell using Paging.  

Proposal #4: It is proposed to further allow fractional prioritisation at cell level using SIB for continuous redistribution and Paging for one-off rebalancing.

