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1 Introduction

A WI on UMTS HetNet enhancements was approved in RAN#62 [1].  Two of the objectives of the WI regarding Cell Range Expansion (CRE) operations are:

· Extend the CIO range to support range expansion for co-channel and multi-carrier deployment with and without multi-flow, e.g. DFDC. (RAN2/RAN3/RAN4)

· Consider to Iub signalling of CIO adaptation for co-channel and multi-carrier deployment needing to ensure capacity improvements. (RAN3)

This contribution discusses some consideration for CRE operation in HetNet.
2 Discussions
It is concluded in the HetNet SI [2] that HetNet can offer significant gain by offloading traffic from the macro to the LPN.  The amount of offloading can be increased by Cell Range Expansion (CRE) where the UE handover is biased towards the LPN by increasing the CIO value.  However, if the CRE is heavily loaded, offloading UE from macro to the LPN may not be beneficial especially for UEs in the CRE region which experience strong interference from the macro cell.

During the SI, a decentralised CIO adaptation method was proposed where the CIO value is adjusted for each LPN based on the loading condition of the LPN and the macro cell within the marco coverage.  It was shown that this method can achieve significant gain over a fixed uniform CIO value across the entire network [2].  In the decentralised CIO adaptation method, measurement parameters such as SINR or throughput are collected for all UEs within each cell to calculate an adaptation metric.  The adaptation metric can be the 5% percentile SINR or 5% percentile UE throughput and this need to be feedback to the RNC where the RNC will use these values to calculate the CIO value for each LPN.  It is expected that the frequency of such update is a couple of seconds.  CIO values would also need to be updated by the network to all the UEs in the macro cell.  This will have impact to RAN3 and possibly RAN2.

Observation 1: Decentralised CIO adaptation requires:

· Signalling between LPN/macro cell and the RNC to update the adaptation metrics

· Signalling between network and UEs to update CIO value

UEs in the CRE region face strong interference from the macro cell.  It should be appreciated that the amount of interference that can be tolerated by a UE depends on its receiver capability.  For example it is shown in [3] that UE with post-decoding NAIC capability can tolerate higher CIO value.  Hence it is beneficial to also adapt the CIO to the UE receiver capability.

Observation 2: The range of CIO values that a UE can tolerate in the CRE region depends on the UE receiver capability.

In the SI phase it is shown that UEs in the CRE region requires more power resource than UEs not in the CRE region especially to ensure the reliability of the control channels [2].  It is therefore possible that the LPN may not have sufficient power resource to support additional UE admitted to the CRE region.  It may therefore be beneficial that the LPN can reject or recommend a different temporary CIO value to the network so that the UE is handover to the LPN at a later stage or at a less aggressive CIO.
Observation 3:  It is beneficial that the LPN is able to reject and/or recommend another CIO value to the RNC when a UE is considered for handover to the LPN.
Whilst the observations above do not have any RAN1 impact, it is proposed that RAN1 send an LS to RAN2 to note these observations.  A draft LS is found in [4].

Proposal 1: Send an LS to RAN2 and RAN2 to inform them on the 3 observations discussed in this contribution.

3 Conclusion

In this contribution we consider some aspect of CRE operation.  We observe:

Observation 1: Decentralised CIO adaptation requires:

· Signalling between LPN/macro cell and the RNC to update the adaptation metrics

· Signalling between network and UEs to update CIO value

Observation 2: The range of CIO values that a UE can tolerate in the CRE region depends on the UE receiver capability.

Observation 3:  It is beneficial that the LPN is able to reject and/or recommend another CIO value to the RNC when a UE is considered for handover to the LPN.
We propose that:

Proposal 1: Send an LS to RAN2 and RAN2 to inform them on the 3 observations discussed in this contribution.
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