3GPP TSG-RAN WG4 #58
R4-110725
Taipei, Taiwan, 21st – 25th Feb 2011
Agenda item: 
6.11.2
Source: 
QUALCOMM Incorporated

Title: 
Open issues in 4C-HSDPA HS-DPCCH demodulation requirements
Document for:
Discussion
1
Introduction
4C-HSDPA HS-DPCCH performance requirements were discussed during the past RAN4 meetings [1-3]. Based on them, open issues were identified and summarized in [4]. In this document, we continue the discussion and suggest a way forward to specify the requirements that would simplify testing while ensuring that all the error events and scenarios are taken into account.
2
Performance Measures for HS-DPCCH
The first point of contention is whether to use per-stream metric or codeword metric. There have been two options proposed so far:

· Stay with the legacy codeword metric, as proposed in [2]
· Record the error events on a per stream basis and average the results, as proposed in [3]
The objective of the HS-DPCCH performance requirements is to make sure NodeB provides appropriate HS-DPCCH decoding performance so that it does not affect the downlink HSDPA performance. In order to achieve this goal, per stream HSDPA performance should be maintained above a reasonable level, since independent HARQ process is assumed for each stream. If the codeword metric is used, HSDPA performance on each stream is not well predicted.
In [5], it was argued that codeword metric should be used, because the error events for each stream are not disjoint. It is apparent that the error events for each stream are not disjoint because RAN1 did not create a separate codebook for each stream; instead they generated a joint codebook. However, there will not be any overlapping in error counting when per stream metric is used. In fact, if the codeword metric is used, there will be overlapping in error counting.
When the error occurred in HS-DPCCH codeword, it is true that it can cause the error across streams. Then, the error events just need to be logged per stream. For example, assuming A1/A2/A3/N4 was transmitted but the NodeB receiver decodes it as A1/N2/D3/D4,

· if per stream metric is used, ACK mis-detection will be logged for stream 2 and stream 3; on the other hand,
· if codeword metric is used, this will be simply counted as an ACK-misdetection.

ACK mis-detection will lead to physical layer re-transmission. In above example, there will be physical layer re-transmission for stream 2 and 3 in practice. It can be seen that per stream metric exactly reflected the reality, but on the other hand, codeword metric metric indicates that there will be physical layer retransmission on all the streams. The purpose of the misdetection target is to minimize the number of physical layer retransmissions per stream. This is accomplished by the per stream metric. A similar explanation can be applied to ACK false alarm metric.
Proposal 1: Per stream metric is used for HS-DPCCH performance requirements.
As shown in [3], if the codewords containing ACK(s) are uniformly transmitted, DTX codeword to ACK false alarm probability will be confined within ACK mis-detection probability. Therefore, this metric could be skipped assuming the uniform transmission of codewords containing ACK(s) during the test.
Proposal 2: DTX codeword to ACK false alarm metric is not used, conditioning that the uniform transmission of codewords containing ACK(s) are assumed during the test.

Proposal 3: ACK false alarm and ACK mis-detection metrics are used for HS-DPCCH performance requirements.
3
Performance Targets

In order to guarantee the HSDPA performance on each stream, the following performance targets can be used for each stream:
1. ACK False Alarm: 1%

2. ACK Mis-detection: 1%
Overall the proposed HS-DPCCH performance requirement for 4C-HSDPA will be specified for the cases shown in Table 1.

Table 1: Proposed 4C-HSDPA HS-DPCCH performance requirements

	Propagation condition
	Received Ec/N0 [dB] (Test condition)

For BS with Rx Diversity
	Required error ratio

	
	ACK
False Alarm
	ACK
Mis-detection
	

	Static
	
	
	< 10-2

	Case 1
	
	
	< 10-2

	Case 2*
	
	
	< 10-2

	Case 3*
	
	
	< 10-2

	Note 1: Required error ratio will be measured on each stream.

Note 2: * Not applicable for Home BS


Proposal 4: 1% per stream target is used for ACK false alarm and ACK mis-detection.
4
HS-DPCCH HARQ Scenarios

It is desirable to minimize the number of tests, but on the other hand, the test coverage is also an important factor to consider when we specify the HS-DPCCH requirements for 4C-HSDPA. A summary of the different scenarios pertaining to 4C-HSDPA and associated codebooks are presented in Table 2. Since each row in Table 2 has different coding schemes, at least it is necessary to specify the requirements for each coding scheme. It is proposed that the requirements be specified for the scenarios as shown in Table 3, since there is no difference depending on the number of active carriers. This is to ensure the test coverage for a particular NodeB implementation without forcing any restriction in NodeB implementation.
When it comes to testing, NodeB can be tested only for the most stringent scenario in each coding scheme. The most stringent scenario will correspond to the largest number of MIMO carriers. Therefore, there will be at most 5 scenarios for a given NodeB.
Table 2: HS-DPCCH Design for 4C-HSDPA

	Number of Configured Carriers
	Number of Active Carriers
	Number of MIMO carriers
	HS-DPCCH Spreading Factor
	Codebook

	4
	3; 4
	0; 1; 2; 3; 4
	SF128
	Rel9 DC-MIMO codebook

	4
	1; 2
	0; 1; 2
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots

	3
	3
	1; 2; 3
	SF128
	Rel9 DC-MIMO codebook

	3
	1; 2
	1; 2
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots

	3
	1; 2; 3
	0
	SF256
	Rel10 TC-MIMO codebook


Table 3: Proposed scenarios for HS-DPCCH performance requirements of 4C-HSDPA

	Number of Configured Carriers
	Number of Active Carriers
	Number of MIMO carriers
	HS-DPCCH Spreading Factor
	Codebook

	4
	4
	0; 1; 2; 3; 4
	SF128
	Rel9 DC-MIMO codebook

	4
	2
	0; 1; 2
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots

	3
	3
	1; 2; 3
	SF128
	Rel9 DC-MIMO codebook

	3
	2
	1; 2
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots

	3
	3
	0
	SF256
	Rel10 TC-MIMO codebook


Proposal 5: HS-DPCCH requirements are specified for the scenarios shown in Table 3.
Proposal 6: For a given NodeB, it is tested only for the most stringent scenario in each coding scheme that the NodeB supports. The most stringent scenario will correspond to the largest number of MIMO carriers in each coding scheme.
5
Conclusions

The proposals are summarized as follows:
Proposal 1: Per stream metric is used for HS-DPCCH performance requirements.

Proposal 2: DTX codeword to ACK false alarm metric is not used, conditioning that the uniform transmission of codewords containing ACK(s) are assumed during the test.

Proposal 3: ACK false alarm and ACK mis-detection metrics are used for HS-DPCCH performance requirements.

Proposal 4: 1% per stream target is used for ACK false alarm and ACK mis-detection.
Proposal 5: HS-DPCCH requirements are specified for the scenarios shown in Table 3.

Proposal 6: For a given NodeB, it is tested only for the most stringent scenario in each coding scheme that the NodeB supports. The most stringent scenario will correspond to the largest number of MIMO carriers in each coding scheme.
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