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1 Introduction
A new work-item was approved in RAN plenary #48 [1]. Furthermore, the work-item was revised and approved in RAN plenary #49 [2]. However, the objectives of the performance requirements remain, i.e., 
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
Accordingly, the modifications to [3] would be needed. This contribution would present some link level simulation results for HS-DSCH and HS-SCCH demodulation test-cases according to the guidelines agreed in [4]. The simulation cases in this document have been also described in [5].
2 HS-DSCH Demodulation Performance
The following key assumptions are assumed for HS-DSCH demodulation tests as agreed in [4]
· P/S-CPICH would be used as the phase reference, where P-CPICH Ec/Ior = -10dB and S-CPICH Ec/Ior = -13dB, i.e. 3dB power offset on P/S-CPICH.

· PCI restriction is enabled.
· Disabled transmit diversity on the associated physical control channels (P-CCPCH, PICH, SCH, HS-SCCH, and DPCH).
· The effect of the HS-SCCH detection error is included in the simulation results.
In Table 1 the results in a relative way, i.e., the ratio of throughput value in new tests to the throughput value in the corresponding legacy performance requirements in [3], are provided according to the guideline in [4]. The remaining results would be provided in the next meeting.
Table 1. HS-DSCH Demodulation Performance

	Release
	FRC for HS-DSCH demodulation performance testing
	Propagation conditions
	[image: image3.emf]ˆ


/


oroc


II




ˆ

/

oroc

II


(dB)
	[image: image4.emf]/


cor


EI




/

cor

EI


(dB)
	Relative Throughput 

	Rel'7
	FRC H-Set 9/9A 

(see Table 9.22E1 in [3])      
	Dual Transport Block Case
	PA3
	10
	-2
	98.1%

	
	
	
	VA3
	10
	-2
	98.0%

	
	
	Single Transport Block Case
	PA3
	6
	-2
	84.4%

	
	
	
	VA3
	6
	-2
	91.2%

	Rel'8
	FRC H-Set 11/11A (see Table 9.22F1 in [3])      
	PA3
	18
	-1.5
	102.3%

	Rel'9
	FRC H-Set 1/1A
(see Table 9.22G1 in [3])  
	Type2 receiver, QPSK
	PA3
	0
	-3
	-

	
	
	
	VA3
	3
	-3
	-

	
	
	Type3 receiver, QPSK
	PA3
	0
	-6
	88.1%

	
	
	
	VA3
	0
	-6
	95.3%

	
	
	Type2 receiver, 16QAM
	PA3
	3
	-3
	-

	
	
	
	VA3
	6
	-3
	-

	
	
	Type3 receiver, 16QAM
	PA3
	0
	-3
	89.1%

	
	
	
	VA3
	3
	-3
	92.4%


3 HS-SCCH Type 3 Detection Performance
The following key assumptions are assumed for HS-SCCH detection tests as agreed in [4]

· P/S-CPICH would be used as the phase reference, where P-CPICH Ec/Ior = -10dB and S-CPICH Ec/Ior = -13dB, i.e. 3dB power offset on P/S-CPICH.

· In case of disabled STTD, the remaining power would be fully allocated to HS-DSCH for MIMO transmission.

The test-cases for HS-SCCH Type 3 detection performance requirements are summarized in Table 2. The performance requirements for HS-SCCH detection are defined based on a rake receiver at 
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=0.01. The test-cases for HS-SCCH Type 3 detection performance requirements are investigated for both STTD enabled and disabled modes.

In the case of enabled STTD, the results in terms of the relative offset, i.e, HS-SCCH_Ec/Ior  in New test|dB - HS-SCCH_Ec/Ior in Reference test|dB, are provided, in which the “Reference test” is for the tests in Section 9.4.3 in [3]. The remaining results would be provided in the next meeting. 
Regarding to the tests with disabled STTD on HS-SCCH, the results in term of the absolute HS-SCCH_Ec/Ior|dB would be provided. However, so far it seems that there are still some open issues for these test-cases (see below).
Table 2. HS-SCCH Type 3 Detection Performance
	Release
	Channel settings for HS-SCCH Type 3 performance requirements
	Propagation conditions
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HS-SCCH-1

(dB)
	Relative offset

	Rel'9
	MIMO
(See Table 9.55 in [3])
	Enabled STTD
	Single Transport Block Case
	PA3
	/
	0.4

	
	
	
	
	VA3
	/
	0.2

	
	
	
	Dual Transport Block Case
	PA3
	/
	0.4

	
	
	
	
	VA3
	/
	0.2

	
	
	Disabled STTD
	Single Transport Block Case
	PA3
	-
	/

	
	
	
	
	VA3
	-
	/

	
	
	
	Dual Transport Block Case
	PA3
	-
	/

	
	
	
	
	VA3
	-
	/

	
	MIMO only with single-stream Restriction
(see Table 9.57A1 in [3])
	Enabled STTD
	Rake receiver without RxD
	PA3
	/
	-

	
	
	
	
	VA3
	/
	-

	
	
	
	Rake receiver with RxD

(i.e., Type 1 receiver)
	PA3
	/
	-

	
	
	
	
	VA3
	/
	-

	
	
	Disabled STTD
	Rake receiver without RxD
	PA3
	-
	/

	
	
	
	
	VA3
	-
	/

	
	
	
	Rake receiver with RxD

(i.e., Type 1 receiver)
	PA3
	-
	/

	
	
	
	
	VA3
	-
	/


For the cases with disabled STTD on HS-SCCH, the total required HS-SCCH power could be quite high due to the facts that the required power per HS-SCCH channel would be higher than the STTD enabled cases and 4 active HS-SCCH channels carrying Type 3 messages are configured in the HS-SCCH test-cases. Thus, it may result in the power shortage or no power for HS-DSCH transmission. 
However, it may not be necessary or reasonable to have 4 active HS-SCCH channels in the STTD disabled MIMO test-cases. Actually, the minimum requirements based on the current channel configuration may not correctly reflect the requirements in the practical network operation. For example, in case of only one scheduled MIMO user (i.e., only one  active HS-SCCH channel), the HS-SCCH detection performance may be even worse due to the higher interference caused by the increased HS-DSCH transmission power on the 2nd antenna, comparing to the cases with 4 active HS-SCCH channels. In other words, in this case the HS-SCCH detection performance is more affected by the interference from HS-DSCH transmission on the 2nd antenna rather than the transmission of the other HS-SCCH channels on the same antenna. 
It should be noted that RAN5 tests have to configure 2 HS-SCCH channels with even and odd HS-SCCH number separately via RRC signalling for 64QAM related test-cases. However, there would be only one active HS-SCCH channel (i.e., one transmitted HS-SCCH channel) each time. So RAN4 can just consider one active HS-SCCH channel in the channel configuration when defining the minimum performance requirements.
Based on the above analysis, we have the following proposal. 
Proposal: For the HS-SCCH test-cases with disabled STTD on HS-SCCH, only 1 active HS-SCCH is configured for defining the minimum performance requirements in RAN4. The remaining power would be fully allocated to HS-DSCH channel for MIMO transmission over two antennas.
4 Conclusions
The results for the HS-DSCH and HS-SCCH demodulation performance requirements have been provided in this contribution. The remaining results would be provided in the next meeting.

In addition, the following proposal can be considered based on the analysis:

Proposal: For the HS-SCCH test-cases with disabled STTD on HS-SCCH, only 1 active HS-SCCH is configured for defining the minimum performance requirements in RAN4. The remaining power would be fully allocated to HS-DSCH channel for MIMO transmission over two antennas.
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