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1 Introduction
A new work-item was approved in RAN plenary #48 [1]. The objective of the work-item according to the WI-description is the following:

Specify performance requirements (RAN4 specifications) corresponding to the following workarounds:

a. Introduction of a MIMO cell antenna 2 S-CPICH power offset
· Define the requirements for MIMO UEs operating in MIMO mode when P-CPICH and S-CPICH are configured with different power offsets
b. Downlink control channels in STTD mode
· Define the requirements for MIMO UEs operating in MIMO mode
Contributions [2], [3], [4] and [5] started the discussion on MIMO testing under MIMO workarounds. This contribution aims to continue the discussion on the methodology and scope of the RAN4 studies needed to complete the work-item objectives. In particular documents [4,5] discuss the framework for the demodulation performance requirements that should be included in the specification for MIMO UEs. In particular new HS-PDSCH demodulation requirements and HS-SCCH detection performance should be discussed.
2 Definition of the conditions

The following conditions are proposed as working assumptions:

· P-CPICH Ec/Ior = -10dB

· S-CPICH Ec/Ior = -13dB

· No common precoder included in the simulations
· PCI restriction included in the simulations
3 HS-PDSCH Demodulation performance

Document [4] proposed the following way forward for the definition of the requirements for HS-PDSCH: 

Introduce MIMO HS-DSCH demodulation performance requirements when P-CPICH/S-CPICH is configured as a phase reference for the case when transmit diversity is disabled on the associated physical channels (P-CCPCH, PICH, SCH, HS-SCCH, DPCH).
Introduce DC-HSDPA MIMO (with and without single stream restriction) demodulation performance requirements when P-CPICH/S-CPICH is configured as a phase reference for the case when transmit diversity is disabled on the associated physical channels (P-CCPCH, PICH, SCH, HS-SCCH, DPCH).

Our view is that this proposal is acceptable to limit the number of tests. 
Initial simulation results showed that the difference in throughput when using P-CPICH compared to using P/S-CPICH was marginal. It was argued that there might be a possibility to re-use existing requirement numbers when creating new test-cases with P/S-CPICH configuration. Hence it is proposed to define the requirements as an offset w.r.t what it is already available in [6]. 
3.1 HS-PDSCH Demodulation performance: MIMO

The existing MIMO requirements have been listed in Table 1 and 2; 4 of the test-cases (TC1-TC4) are testing 16QAM MIMO and were added in Release 7. The remaining testcase (TC5) is testing 64QAM MIMO and was added in Release 8.

Table 1. Summary of existing MIMO HS-PDSCH demodulation performance test-cases Rel-7
	Test Number
	Propagation Conditions
	 Reference value
	H-set
	Release
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	TC1
	PA3
	10
	5563
	FRC H-set 9/9A
	Rel-7

	TC2
	VA3
	10
	4347
	FRC H-set 9/9A
	Rel-7

	TC3
	PA3
	6
	3933
	FRC H-set 9/9A
	Rel-7

	TC4
	VA3
	6
	3011
	FRC H-set 9/9A
	Rel-7


Table 2. Summary of existing MIMO HS-PDSCH demodulation performance test-cases Rel-8
	Test Number
	Propagation Conditions
	 Reference value
	H-set
	Release
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	TC5
	PA3
	18
	9980
	FRC H-set 11/11A
	Rel-8


Table 3 shows simulation results in terms of relative performance  for a setup as defined in Section 2, compared to the reference case (P-CPICH at total Ec/Ior -10 dB from both antennas, i.e. -13dB on each antenna), without PCI restriction applied. A relative performance lower than 100% means that there is the need to relax the existing requirement numbers. As can be seen from the results in Table 2, there is a slight degradation due to the precoding restriction and power imbalance for TC3 and TC4. The final throughput numbers might thus need to be lowered slightly for these test-cases.

Table 3. Relative performance for a setup using P-CPICH and S-CPICH compared to the reference case.
	Test case
	Relative Performance  

 

	TC1
	101,99%

	TC2
	103,04%

	TC3
	94,63%

	TC4
	95,98%

	TC5
	101,44%


3.2 HS-PDSCH Demodulation performance: MIMO only with single stream restriction test-cases

Table 4-7 summarize the test-case related to TxAA extension that were added in Release 9. Simulation results for the test-cases are shown in Table 8 in terms of relative performance  for a setup as defined in Section 2, compared to the reference case (P-CPICH at total Ec/Ior -10 dB from both antennas, i.e. -13dB on each antenna), without PCI restriction applied. A relative performance lower than 100% means that there is a need to relax the existing requirement numbers.
Similarly to previous results, a slight performance degradation for due to the PCI restriction and power imbalance is observed and will need to be taken into account when deriving requirement numbers.

Table 4. Summary of existing TxAA Extension HS-PDSCH demodulation performance testcases, FRC H-set 1/1A, QPSK, type 2

	Test Number
	Propagation Conditions
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	TC6
	PA3
	0
	305

	TC7
	VA3
	3
	357


Table 5. Summary of existing TxAA Extension HS-PDSCH demodulation performance testcases, FRC H-set 1/1A, QPSK, type 3

	Test Number
	Propagation Conditions
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	TC8
	PA3
	0
	306

	TC9
	VA3
	0
	236


Table 6. Summary of existing TxAA Extension HS-PDSCH demodulation performance testcases, FRC H-set 1/1A, 16QAM, type 2

	Test Number
	Propagation Conditions
	
[image: image13.wmf]ˆ

/

oroc

II

 (dB)
	T-put 
[image: image14.wmf]R

 (kbps) 
HS-PDSCH

[image: image15.wmf]/

cor

EI

= -3 dB

	TC10
	PA3
	3
	394

	TC11
	VA3
	6
	388


Table 7. Summary of existing TxAA Extension HS-PDSCH demodulation performance testcases, FRC H-set 1/1A, 16QAM, type 3

	Test Number
	Propagation Conditions
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	TC12
	PA3
	0
	385

	TC13
	VA3
	3
	437


Table 8. Relative performance for a setup using P-CPICH and S-CPICH compared to a reference case.
	Test case
	Relative Performance  

	TC6
	94,93%

	TC7
	96,84%

	TC8
	95,86%

	TC9
	98,10%

	TC10
	94,06%

	TC11
	98,58%

	TC12
	96,13%

	TC13
	96,08%


4 HS-SCCH Detection Performance
Document [4] proposed to define HS-SCCH performance test cases for the case of STTD as well as for the case of no STTD. The tests which are currently available in [6] (Sections 9.4.3 and 9.4.4) are defined under the assumption that STTD is enabled for the HS-SCCH [7]. Document [7] states: “ For purpose of developing the requirements for new HS-SCCH structures it was agreed to base the simulations on the existing OL TD scenario in 25.101 section 9.4.2 for the purpose of setting the DL physical channels. Hence the HS-SCCH would be simulated using OL TD”.
For the performance in STTD-mode it is suggested that the existing requirements are re-used as baseline and the new requirements are defined by applying an offset to current requirement. 

For the non-STTD mode new performance requirements should be set. 

5 HS-SCCH Detection Performance: MIMO
Table 9 summarizes the test-cases that exist in [6] today. Table 10 presents the simulation results in terms of the difference between the case of  HS-SCCH with P-CPICH/S-CPICH and the reference scenario which  is when only P-CPICH is used as a phase reference with total Ec/Ior =-10dB on both antennas. STTD is enabled. 

Table 9. Summary of existing MIMO (Type 3) HS-SCCH demodulation performance testcases, single transport and dual transport block. STTD enabled
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	TC1
	PA3
	-15.6
	0
	0.01

	TC2
	VA3
	-16.8
	0
	0.01

	TC3
	PA3
	-14.7
	0
	0.01

	TC4
	VA3
	-16.0
	0
	0.01


Table 10. Relative difference in required HS-SCCH Ec/Ior for a target HS-SCCH detection error rate of 1%. STTD enabled. (Imbalance Case – Reference Case)
	Test Case
	OFFSET P/S-CPICH

(P-CPICH Ec/Ior = -10dB  S-CPICH Ec/Ior = -13dB ) – Reference (=-13dB per antenna, only P-CPICH)


	TC1
	0.04

	TC2
	-0.4

	TC3
	0.105

	TC4
	-0.4


As can be seen from the results, new requirements can be derived from existing requirements, with an allowed test-case dependent margin. A positive offset means that the requirements should be relaxed.
Simulation results without STTD should be provided. 
5.1 Discussion on HS-SCCH MIMO only with single stream restriction detection performance requirements

Table 12 summarizes the test-cases that exist in [6] today. Table 13 presents the simulation results in terms of the difference between the case of  HS-SCCH with P-CPICH/S-CPICH and the reference scenario which  is when only P-CPICH is used as a phase reference with total Ec/Ior =-10dB on both antennas. STTD is enabled. 

Table 12. Summary of existing MIMO (Type 3) HS-SCCH demodulation performance testcases, single transport and dual transport block. STTD enabled
	Test Number
	Propagation Conditions
	Reference value

	
	
	HS-SCCH-1
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	TC5
	PA3
	-8.9 
	0
	0.01

	TC6
	VA3
	-11.0 
	0
	0.01

	TC7
	PA3
	-15.6
	0
	0.01

	TC8
	VA3
	-16.8
	0
	0.01


Table 13. Relative difference in required HS-SCCH Ec/Ior for a target HS-SCCH detection error rate of 1%. STTD enabled

	Test Case
	OFFSET P/S-CPICH

(P-CPICH Ec/Ior = -10dB  S-CPICH Ec/Ior = -13dB ) – Reference (=-13dB per antenna, only P-CPICH)


	TC5
	0.14

	TC6
	-0.65

	TC7
	0.17

	TC8
	-0.13


As can be seen from the results, new requirements can be derived from existing requirements, with an allowed test-case dependent margin. A positive offset means that the requirements should be relaxed.
Simulation results without STTD should be provided. 

6 Conclusions
This contribution provides results for the definition of the requirements for the HS-PDSCH demodulation and HS-SCCH detection with STTD enabled under the MIMO workaround work item.

The proposals are as follows:

Proposal 1: We propose the following setting for the definition of the requirements: P-CPICH Ec/Ior = -10dB, S-CPICH Ec/Ior = -13dB, No common precoder, PCI restriction included in the simulations.

Proposal 2: We think that the proposal in [4] to set HS-PDSCH demodulation (MIMO and MIMO with single stream restriction) requirements with STTD disabled  is reasonable to limit the number of tests.  

Proposal 3: We propose to set the requirements by deriving them from the requirements currently available in the specification (a proposal of the test-dependent offset has been made in the text).

Proposal 4: We think that the proposal in [4] to set the HS-SCCH detection performance (MIMO and MIMO with single stream restriction) requirements with and without STTD is reasonable since this mode will be optional.

Proposal 5. For the case of STTD we propose the set the requirements by deriving them from the requirements currently available in the specification (a proposal of the test-dependent offset has been made in the text).

Proposal 6: For the non-STTD case new tests should be defined.
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