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1.              Introduction
Previously, an overview of the HS-DPCCH HARQ physical channel structure and of the new coding/multiplexing cases for HARQ and the need for new HARQ requirements, due to the new physical channel structure were presented in [1].  In this contribution, based on recent discussions and agreements in [2], we propose a new definition of the requirement performance measures as a way forward.  The agreement on simulation assumptions and scenarios is also included. 
2.              Proposal for Performance Measures for HS-DPCCH
In Table 1, our recommendations for performance measures for HS-DPCCH HARQ requirements are presented. 
Table 1:  Summary of Performance Measures for HS-DPCCH HARQ Requirements
	Performance Measure
	Definition

	ACK False Alarm per stream
	For a given stream, Prob( DTX (  ACK   ).
The probability of the error event:  
{Node-B detects an HARQ message which is decoded as an ACK for a specific stream, given that no HARQ message was sent by the UE.}
The occurrence of such an error event is counted as a single error event for a given stream.  The above probability/performance measure is applied to each stream.

	ACK Misdetection per stream
	For a given stream, Prob( ACK  NACK, DTX, D_D)
The probability of the error event:   
{ACK for a specific stream in a transmitted HARQ message is received as a NACK, DTX, or D_D in the received HARQ message respectively.}
The occurrence of such an error event is counted as a single error event for a given stream.  The above probability/performance measure is applied to each stream.


 

3.              Proposal for performance targets

In the single carrier case, the ACK false alarm and ACK-misdetection requirements are currently set to be 1% - which in turn means that additional physical layer retransmissions occur only 1% of the time. In the case, of 4C-HSDPA, we seek to establish a similar requirement. 

The proposal is as follows:

-          For ACK false alarm per stream, the performance target is 1%. The ACK false alarm shall not exceed 1% for each stream. The average of the per stream ACK false alarm probabilities is not computed.

-          For ACK mis-detection per stream, the performance target is 1%. The ACK mis-detection probability shall not exceed 1% for each stream.  The average of the per stream ACK misdetection probabilities is not computed. This requirement shall be fulfilled under the constraint that the ACK false alarm performance target is also simultaneously fulfilled.
4.               Proposal for test scenarios

The proposed test scenarios for HS-DPCCH performace requirements for 4C-HSDPA are given in Table 2.
Table 2:  Test configuration scenarios for HS-DPCCH HARQ Requirements
	Number of Configured Carriers
	Number of Active Carriers
	Number of MIMO carriers
	HS-DPCCH Spreading Factor
	Codebook
	Comments

	4
	4
	4
	SF128
	Rel10 DC-MIMO codebook
	If the NodeB is not capable of MIMO on all 4 active carriers, the maximum supportable number of MIMO carriers is configured and the appropriate codebook subset is chosen for testing. 

	4
	2
	2
	SF128
	Rel10 DC-MIMO codebook repeated
	

	3
	3
	3
	SF128
	Rel10 DC-MIMO codebook
	Optional: Should be tested only when the NodeB is not capable of simultaneous 4 carrier operation.

	3
	3
	1
	SF128
	Rel10 DC-MIMO codebook repeated
	

	3
	3
	0
	SF256
	Rel10 TC-MIMO codebook
	


5. Proposal for simulation assumptions

We propose the simulation assumptions contained in [4].
Table 3:  Link-Level Simulation Parameters for 4C-HSDPA HS-DPCCH HARQ
	Parameter
	Value

	Physical Channels
	DPDCH, DPCCH, HS-DPCCH HARQ. 

(See 3GPP TS 25.104 Appendix A8 [9] and Table II below for further details.)



	Reference HSDPA scenarios (benchmarks)
	1. UE configured for Rx 1C without MIMO.

2. UE configured for Rx 2C with MIMO on both carriers.

 (HS-DPCCH slot format 0 for both cases 1, 2)

	Propagation Channel
	AWGN, Case 1, Case 2, Case 3

	Number of  UE Tx Antennas
	1

	Number of Node-B Rx Antennas
	2

	NodeB Receiver Type
	2-Way Receiver Diversity

	Channel Estimation
	Realistic

	Inner Loop Power Control
	OFF

	Outer Loop Power Control
	N/A

	Inner Loop PC Step Size
	N/A

	UL TPC Delay (sent on F-DPCH)
	N/A

	UL TPC Error Rate (sent on F-DPCH)
	N/A

	Antenna correlation
	0

	Antenna imbalance [dB]
	0

	UE DTX
	OFF


Two benchmark HSDPA scenarios are used for performance comparison, namely, single carrier without MIMO and dual carrier with MIMO, where in both cases, slot format 0 (SF=256) is used for UL HS-DPCCH.  The first case is of interest for understanding the difference/degradation in performance for 4C-HSDPA when compared with the simplest HARQ codebook with 2 HARQ codewords of maximum codeword distance. The second case provides a reference for performance comparison when almost the same codebook is used (except for the DTX codeword in the 4C/3C with MIMO configurations), but with different HS-DPCCH slot format/spreading factor for 4C-HSDPA.

The benchmark scenarios are not relevant for specifying a final requirement for HS-DPCCH for 4C-HSDPA. On the other hand, it is considered useful to compare the performance of HS-DPCCH for 4C-HSDPA against the proposed benchmark scenarios as a sanity check. Simulating these benchmark scenarios can be considered to be optional.
6.              Conclusions
The proposals are summarized as follows:

Proposal 1: ACK false alarm and ACK mis-detection metrics are used for HS-DPCCH performance requirements.

Proposal 2: ACK false alarm is defined for each stream. The performance target is set to 1% ACK false alarms for each of the streams.

Proposal 3: ACK mis-detection is defined for each stream. The performance target is set to 1% ACK mis-detection probability for each of the streams, given that ACK false alarm performance target is fulfilled.
Proposal 4: DTX codeword is not considered in the ACK false alarm metric, conditioned on that the uniform transmission of codewords containing at least one ACK are assumed during the test. Transmission of codewords not containing ACK(s) is not precluded. All transmitted codewords are generated with equal probability.

Proposal 5: HS-DPCCH requirements are specified for the scenarios shown in Table 2.

Proposal 6: Only scenarios shown in Table 2 are tested.
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