3GPP TSG-RAN WG1 Meeting #76
R1-140140
Prague, Czech Republic, 10th – 14th February 2014
Agenda item:
6.3.1



Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Consideration of SHO operation in HetNet
Document for:
Discussion & Decision
1 Introduction

A WI on UMTS HetNet enhancements was approved in RAN#62 [1].  One of the objectives of this WI is:

· Co-channel interference management - Specify solutions to mitigate UL/DL imbalance. (RAN1/2/3/4)

· A solution to ensure the reliability of HS-DPCCH and other uplink channels (DPCCH, E-DPCCH and E-DPDCH), considering the introduction of additional channels or dynamic power adjustments of control and data channels. 

· A Solution to minimize the interference generated by UEs that are not in soft handover towards macro and LPN base stations. Consider Extended Active Set and further ICIC to apply to such UEs.

· Consider support for E-DCH decoupling for Rel-12 terminals. Solutions needing new over-the-air signalling need to ensure that gains are promising and downlink control signalling transmitted by the LPN is reliable when the macro cell is the dominant cell in downlink. 

This contribution discusses some consideration of SHO operation in HetNet particularly on the reliability of the HS-DPCCH and other uplink channels..
2 Discussions
Figure 1 shows a HetNet deployment with a LPN under the coverage of the macro cell.  The uplink boundary is where the UE uplink path losses to the macro cell and LPN are the same whilst the downlink boundary is where the powers of the received pilot signals from the macro cell and the LPN are the same.  Since the transmission powers of the macro and LPN are different, the uplink and downlink boundary are separated leading to an imbalance region as shown in Figure 1.  The power control of a UE in SHO in the imbalance region would be dominated by the LPN and as a consequence of this uplink control channel such as HS-DPCCH that is received only by the macro cell may not have sufficient power thereby reducing its reliability.
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Figure 1: Imbalance region in HetNet

Some solutions studied during the SI phase to improve the reliability of the HS-DPCCH channel for UE in the SHO region are [2]:
· Power boosting of HS-DPCCH

· Inner loop power control (ILPC) restriction

· Secondary Pilot

Power boosting by increasing the gain βhs, of the HS-DPCCH would increase the reliability of the channel at the macro.  RRC signalling can be used to increase βhs, when an LPN is added to the UE Active Set and can be used for legacy UE.  Update to the βhs can be slow using RRC signalling.  Alternatively, the βhs can be adjusted via HS-SCCH order, which can provide faster updates but this method can only support Rel-12 UEs.  Power boosting by RRC signalling or HS-SCCH order can benefit from a larger range of βhs values to support a larger level of power boosting.
Proposal 1: Consider increasing the range of βhs values.

ILPC restriction can be used by disabling the ILPC of the LPN thereby giving the power control back to the macro cell.  One way to implement this is to disable the ILPC of the LPN, e.g. the TPC is always +1 [2], which is applicable to legacy UE.  This method is control by the network and it may beneficial that the macro provide some indication to the RNC whether ILPC restriction at the LPN is necessary at all since it may lead to the UE transmitting high power to the LPN.  Alternatively, the macro cell can signal to the UE commanding it to ignore the LPN’s TPC command when the HS-DPCCH quality falls below an acceptable level and once it is back to a reasonable quality, the macro cell can remove the ILPC restriction from the UE.  This is only applicable to Rel-12 UE.
Proposal 2: Allow the macro cell to indicate to the UE whether ILPC of a LPN should be ignored.

Introducing a secondary pilot allows separate ILPC for the HS-DPCCH and the E-DCH.  Here the ILPC for the E-DCH can be based off a one pilot which is controlled by both the macro cell and the LPN whilst the ILPC for the HS-DPCCH can be based off another pilot that is controlled only by the macro cell.  This method is only applicable for Rel-12 UE and requires an introduction of a new pilot.  Alternatively, instead of introducing another pilot, the UE can use the E-DPCCH as the pilot in which the power of the E-DPDCHs are based on.   That is, the TPC commands from the macro and LPN are used to adjust the gain factor of the E-DPCCH such that the power of the E-DPDCH is based off the power of the E-DPCCH instead of the power of the DPCCH.   The ILPC for the DPCCH is controlled only by the macro and the power of HS-DPCCH is based off the power of the DPCCH.
Proposal 3: Consider implementing a two pilot for ILPC where:

· DPCCH is the primary pilot that is power controlled only by the macro where the power of the HS-DPCCH is based on

· E-DPCCH act as a virtual secondary pilot that is power controlled by the macro and LPN where the powers of the E-DPDCHs are based on.
3 Conclusion

In this contribution we discuss considered some methods proposed during the SI to improve the quality of HS-DPCCH.  We propose:
Proposal 1: Consider increasing the range of βhs values.
Proposal 2: Allow the macro cell to indicate to the UE whether ILPC of a LPN should be ignored.

Proposal 3: Consider implementing a two pilot for ILPC where:

· DPCCH is the primary pilot that is power controlled only by the macro where the power of the HS-DPCCH is based on

· E-DPCCH act as a virtual secondary pilot that is power controlled by the macro and LPN where the powers of the E-DPDCHs are based on.
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