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Discussion
1. Introduction
The  HetNet Work Item [1] has been agreed at RAN#62.
Amongst others, it has this objective on which RAN3 is tasked to work:

Consider Iub signalling of CIO adaptation for co-channel and multi-carrier deployment needing to ensure capacity improvements. (RAN3)
Here we consider this aspect and propose a solution of decentralized biasing and some draft CRs to implement it.

2. Discussion
2.1 Background

In HetNet, the network capacity is increased by offloading traffic from a macro cell to a cell supported by a Low Power Node ( LPN), utilising the scheduling resources of the LPN.  Offloading UEs from a macro cell can be increased by biasing the UEs to hand over to the LPN at an earlier stage than normal by increasing the Cell Individual Offset (CIO) parameter, which effectively expands the cell range of the LPN.  

Whilst in general this would increase the number of UEs served by the LPN, the UEs being offloaded may suffer from poor geometry especially when the biasing (i.e. CIO) value is large.  Furthermore, capacity gains may not be available to the offloaded UEs if the LPN does not have spare capacity.  

Therefore, the gain of cell range expansion via biasing depends upon the loading condition of the macro and LPN.  So a fixed uniform biasing where the CIO for all LPNs is set to a fixed value would not be able to offer the capacity gains that it is intended to do.  It would therefore be better if the biasing values (i.e. CIO values of the LPN) can be optimised according to the condition of each cell. 

In the decentralised biasing method, measurement parameters such as SINR or throughput are collected for all UEs in each cell by the network (the Node B), and an adaptation metric for each cell is computed based on these measurements.  

We propose to use the adaptation metrics as proposed in TR 25.800 [6] from analysis in [3] e.g. 5% percentile UE SINR and 5% percentile UE throughput.  Using the adaptation metric, the network computes the biasing value (CIO) for each cell. The computation method is left to implementation. 
Proposal 1: 5% UE SINR and 5% percentile UE throughput are used as CIO adaptation metrics.
Proposal 2: The computation of the actual CIO values is made by the RNC and is not standardized.
2.2 RAN3 Impact

RAN3 is impacted as the adaptation metrics collected from the cells would need to be signalled to the macro RNC, where the biasing values can be updated, and also where RNC and Node B are separated, signalled from the Node B to the RNC. The adaptation metrics apply to all the UEs for each cell. 
Proposal 3: CIO adaptation metrics are signalled from the NodeB to the macro RNC from the related cells.

For the collection of adaptation metrics, the signalling could be implemented by utilising the Common Measure Initiation procedure and Common Measurement Report procedure. These are provided both in NBAP over Iub and RNSAP over Iur.  A new measurement type would be needed, but the initiation procedure provides the necessary parameters to support periodic or event reporting. For NBAP most existing measurements are UE related and defined in 25.215[7] but this is not referenced in the common measurement sections. For RNSAP the common measurements are required to be included in 25.215 except for load measurements, which is what CIP adaptation metrics are, so they are added to the list of measurements that are exempt from this requirement. Such a measurement procedure may be initiated by the macro RNC to adjacent LPNs over Iur to obtain the adaptation metrics (load data) to enable setting of the biasing value. Where a LPN uses separate RNC and Node B nodes then the procedure can be initiated over Iub using NBAP.

Proposal 4: CIO adaptation metrics are implemented using a new common measure type over Iub/Iur. 

The proposed signalling approach above will apply independent of the architecture of the LPN (RNC – NB, HSPA+ or HNB - HNB-GW).

It is suggested in 7.2.3 in [2] that the rate of change of the biasing values is expected to be slow, e.g. a few seconds. By selecting the event type and parameters the signaling load can be minimized and hence avoid performance impact to either the macro RNC or the LPN as a result of either adaptation metrics receipt, or sending/receipt of CIO values.
CRs for these changes are in [4] and [5]
3. Conclusions
In this paper we introduce the concept of decentralised biasing as discussed in RAN1 and specified in the objectives of the UMTS Hetnet Work Item agreed in RAN at RAN#63[1]. The following proposals are made:
Proposal 1: 5% UE SINR and 5% percentile UE throughput are used as CIO adaptation metrics.
Proposal 2: The computation of the actual CIO values is made by the RNC and is not standardized.
Proposal 3: CIO adaptation metrics are signalled from the Node B to the macro RNC from the related cells.

Proposal 4: CIO adaptation metrics are implemented using a new common measure type over Iub/Iur. 

We have identified the impact on RAN3 specification.  CRs are provided which propose an implementation of this solution.
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