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1		Introduction 
As a part of HetNet WI, RAN1 has introduced a new secondary pilot in the uplink to help improve the reliability of HS-DPCCH signal detection at Node B and correspondingly a new F-DPCH in downlink to power control the secondary uplink pilot. This contribution discusses the scenario for which this is introduced and introduces new performance requirements for HS-DPCCH signaling detection based on Secondary Uplink DPCCH at Node B. 
2		HetNet Enhancement
The scenario under consideration is that UE is in a soft handover region between Macro cell and Pico cell. Macro is the serving cell for the UE and UE needs to send ACK/NACK and CQI reliably to the Macro cell. But the uplink to Pico cell is much much stronger than the uplink to macro cell. Thus since Pico receives signals from UE much stronger than required for it to detect reliably, the Pico power controls the UE by sending down commands and thus reducing UE Tx power. But this causes problems at the Macro cell since the link quality to Macro is not as good compared to the Pico and the reduction in UE Tx power can deteriorate the link further causing HS-DPCCH signal detection performance at Macro to be degraded and thus impacting serving cell downlink throughput.
Such a scenario motivated the need to introduce new mechanisms to ensure that Macro could reliably detect HS-DPCCH. RAN1 introduced two new signalling mechanisms to achieve that. Firstly, a new secondary uplink DPCCH with SF=256 has been introduced to aid HS-DPCCH detection at Node B for such HetNet scenarios. Secondly, a F-DPCH channel from the Macro cell shall carry an additional TPC command to enable power control the secondary DPCCH transmission on uplink. The primary uplink DPCCH is still power controlled by both Macro and Pico cells, and also the existing F-DPCH is sent by both Macro and Pico and the power control is based on an ‘OR’ of down commands. The secondary F-DPCH in downlink introduces the need for a new power control loop at UE. 
3		Performance of ACK/NACK detection for HS-DPCCH with Secondary DPCCH
New Node B performance requirements need to be introduced to test HS-DPCCH signaling detection performance based on secondary DPCCH in uplink and new F-DPCH in downlink for a HetNet scenario where UE is in soft handover between a Macro and an LPN. Performance requirements of HS-DPCCH signaling detection consist of two parts: ACK false alarm and ACK mis-detection. Performance requirements are specified for the reference measurement channel of HS-DPCCH and four propagation conditions: static, multi-path fading case 1, case2 and case3. The reference measurement channel for HS-DPCCH is defined in Annex A.8 of [2]. The propagation conditions are defined in Annex B.1 and B.2 of [2]. Additionally, the imbalance between Macro and LPN should also be defined. The set-point for secondary DPCCH shall be set to -19dB.
[bookmark: _Toc368021482]3.1	ACK false alarm
The probability of ACK false alarm, P(DTX->ACK) (= false ACK detection when DTX is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 1.
Table 1: Performance requirements for ACK false alarm
	Propagation condition
	Received Ec/N0
For BS with Rx Diversity
	Required error ratio

	Static
	TBD dB
	< 10^-2

	Case 1
	TBD dB
	< 10^-2

	Case 2
	TBD dB
	< 10^-2

	Case 3
	TBD dB
	< 10^-2



[bookmark: _Toc368021483]3.2	ACK mis-detection
The probability of ACK mis-detection, P(ACK->NACK or DTX) (= mis-detected when ACK is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 2.
[bookmark: _GoBack]Table 2: Performance requirements for ACK mis-detection
	Propagation condition
	Received Ec/N0
For BS with Rx Diversity
	Required error ratio

	Static
	TBD dB
	< 10^-2

	Case 1
	TBD dB
	< 10^-2

	Case 2
	TBD dB
	< 10^-2

	Case 3
	TBD dB
	< 10^-2



Proposal: Introduce new Node B performance requirements in RAN4 to test HS-DPCCH signaling detection performance based on secondary pilot in uplink and new F-DPCH in downlink for the HetNet soft handover scenario
4		Conclusion
This contribution has provided an overview of HetNet enhancements on new F-DPCH in downlink and a secondary pilot in uplink as discussed in RAN1 and made the following proposal:
Proposal: Introduce new Node B performance requirements in RAN4 to test HS-DPCCH signaling detection performance based on secondary pilot in uplink and new F-DPCH in downlink for the HetNet soft handover scenario
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