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1
Introduction
RAN#67 agreed with the introduction of multiflow enhancements for UTRA [1]. In this contribution, we discuss a new HS-PDSCH demodulation and CQI requirements due to 3F-4C-HSDPA.
2
Discussion
2.1
HS-PDSCH requirements
According to the WID multiflow enhancements for UTRA, this new work item introduces a new Multiflow scenario, four cells on three frequencies (3F-4C). When RAN4 has introduced the DF-4C-HSDPA demodulation requirement in Rel-11, out assumption scenario was, as shown in Figure 1, the serving cell and assisting serving cell are operating in the same carrier frequency (F1) and the secondary serving cell and assisting secondary serving cells are operating in the same carrier frequency (F2). Because of the same carrier frequency, HS-PDSCH signals from the serving cell and secondary serving cell are interfering each other, and also same for the signals from the secondary serving cell and assisting secondary serving cell. 
TS25.101 specifies two test sets for DF-4C-HSDPA; one is the case UE receive HS-PDSCH from primary/secondary serving cells and assisting primary/secondary serving cells, and which is same scenario shown in Figure 1; another test case has one more interfering cell in Figure 1, which is based on the existing type 3i requirement scenario. 
Additionally Multilfow CQI requirement is also specified based on the same scenario as the demodulation requirements. 
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Figure 1
Assumption of HS-PDSCH demodulation requirement and CQI requirement for DF-4C-HSDPA. 
Figure 2 illustrates our assumption for 3F-4C-HSDPA. The difference from the DF-4C scenario is the secondary serving cell and assisting secondary serving cell are operated in the different carrier frequency, that is, F2 and F3. This means the HS-PDSCH from the secondary serving cell and assisting secondary serving cell do not interfere each other. This affects to the definition of geometry in the requirements and therefore demodulation performance.
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Figure 2
Proposed assumption of HS-PDSCH demodulation requirement and CQI requirement for 3F-4C-HSDPA. 
In order to avoid additional simulation work in RAN4, our preference is to reuse the existing DF-4C demodulation requirement as much as possible, we propose to reuse the Ior_hat/Ioc values as specified in TS25.101 Table C.19 (See Table 1). Because of the different carrier frequency operation in the secondary serving cell, however, it is necessary to modify the definition of geometry as given in Table 2. Since these geometry values are applicable only for secondary cells, a new minimum requirement should be added for 3F-4C configuration as shown in Table 3, where we add new columns specifying the geometry values for the secondary serving cell and assisting secondary serving cells. In our proposal we would like to set the same throughput value for secondary serving cells also, though the resulting value would be higher than (primary) serving cell results because of less interferes. However we think it is important to verify the capability to receive HS-PDSCH signals from 4 cells on 3 different carrier frequencies if we consider the purpose of this work item, rather than to verify the throughput improvement. 
Table 1
Relative power of the cells used in the existing Multiflow HSDPA test.

	Number of additional interfering cell
	Îor1/Ioc
	Îor2/Ioc
	Îor3/Ioc
	Cell 1 Geometry
	Cell 2 Geometry

	0
	7.01
	3.61
	-inf
	1.83
	-4.19

	1
	5.27
	2.52
	-2.37
	0.00
	-4.42

	Notes: 1) 
Cell 1 corresponds to the serving HS-DSCH cell, Cell 2 corresponds to the assisting serving HS-DSCH cell, and Cell 3 is the additional interfering cell.

2)
Cell 1 Geometry is defind by Îor1/Ioc,1’, where Ioc,1’=(Ioc+ Îor2+ Îor3).

3)
Cell 2 Geometry is defind by Îor2/Ioc,2’, where Ioc,2’=(Ioc+ Îor1+ Îor3).


Table 2
Relative power of the cells for multiflow HSDPA test in the case that secondary serving cell and assisting secondary serving cell are operated in the different carrier.
	Number of additional interfering cell
	Îor1/Ioc
	Îor2/Ioc
	Îor3/Ioc
	Cell 1 Geometry
	Cell 2 Geometry

	0
	7.01
	3.61
	-inf
	7.01
	3.61

	1
	5.27
	2.52
	-2.37
	3.29
	0.54

	Notes: 1) 
Cell 1 corresponds to the serving HS-DSCH cell, Cell 2 corresponds to the assisting serving HS-DSCH cell, and Cell 3 is the additional interfering cell.

2)
Cell 1 Geometry is defind by Îor1/Ioc,1’’, where Ioc,1’’=(Ioc+ Îor3).
3)
Cell 2 Geometry is defind by Îor2/Ioc,2’’, where Ioc,2’’=(Ioc+ Îor3).


Table 3
Proposal of the minimum requirement for 3F-4C-HSDPA.
	Test Number
	Number of additional interfering cell
	Propagation Conditions
	 Reference value

	
	
	
	HS-PDSCH
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	Serving HS-DSCH cell

(H-Set 6, 16QAM)
	Assisting serving HS-DSCH cell

(H-Set 6, QPSK)
	Secondary serving HS-DSCH cell

(H-Set 6, 16QAM)
	Assisting secondary serving HS-DSCH cell

(H-Set 6, QPSK)
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	Îor,1/Ioc,1’= 1.83 dB
	Îor,2/Ioc,2’ = -4.19 dB
	Îor,1/Ioc,1’’= 7.01 dB
	Îor,2/Ioc,2’’ = 3.61 dB

	1
	0
	PA3
	-3
	1971
	1408
	1971
	1408

	2
	0
	PB3
	-3
	1706
	1155
	1706
	1155

	
	Îor,1/Ioc,1’= 0 dB
	Îor,2/Ioc,2’ = -4.42 dB
	Îor,1/Ioc,1’’= 3.29 dB
	Îor,2/Ioc,2’’ = 0.54 dB

	3
	1
	PA3
	-3
	1324
	1012
	1324
	1012

	4
	1
	PB3
	-3
	1059
	769
	1059
	769

	Notes:

1) Ioc,1’’ and Ioc,2’’ are defined in Annex C.5.5.1


Proposal 1: Introduce the 3F-4C HSDPA demodulation requirement.
Proposal 2: We reuse the same Ior_hat/Ioc setting as the existing DF-4C requirements.

Proposal 3: Set the minimum requirement for 3F-4C as shown in Table 2 and Table 3. 
2.2
CQI requirements

TS25.101 defines CQI test for DF-4C scenario. When we review the exiting CQI requirement in TS25.101, the requirements are set so that the maximum BLER for CQI median is 60% and CQI median + 3 is 15% with the same geometry condition discussed in the previous section. Since the requirements are same as non-multiflow scenario, we don’t expect any changes due to 3F-4C operation. However we need to modify the sentence in 9.3 so that the exiting multiflow CQI requirement is also applicable to 3F-4C requirements. The text below is our proposal. 
For Multiflow HSDPA requirements in subclause 9.2.5, the serving HS-DSCH cell and the assisting serving HS-DSCH cell shall have the same carrier frequency, and the secondary serving HS-DSCH cell and the assisting secondary serving HS-DSCH cell can have the same carrier frequency or a different carrier frequency.
Proposal 4: Set the same CQI requirements for 3F-4C as same as DF-4C. 
3
Conclusions

Proposal 1: Introduce the 3F-4C HSDPA demodulation requirement.

Proposal 2: We reuse the same Ior_hat/Ioc setting as the existing DF-4C requirements.

Proposal 3: Set the minimum requirement for 3F-4C as shown in Table 2 and Table 3. 
Proposal 4: Set the same CQI requirements for 3F-4C as same as DF-4C. 
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