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1 Introduction

It was agreed in RAN#70, that information bits for single carrier HS-DPCCH are encoded with a convolutional code and the resultant output bits are spread with a spreading factor of 128. For a system with two carriers the same solution is extended for two time intervals. For a system with 3 and 4 carriers second HS-DPCCH is used to convey the information of the 3rd and 4th carriers. The agreed solution assumes that all the carriers are configured in MIMO mode with four transmit antennas. The exact structure when one of the carriers is configured either in MIMO mode or in non-MIMO mode is not clear. 
In this contribution, we describe few design options for HS-DPCCH design with four carriers when all the carriers are not necessarily configured in MIMO mode with four transmit antennas. Note that, we consider only Type A for analysis, but same ideas can be applied for Type B reporting with multiple carriers. 
2 Four Carrier HS-DPCCH Solution- All Carriers are in MIMO Mode with Four Transmit Antennas

Figure 1 and 2 shows the HS-DPCCH solution with four carriers. Similar to three carrier solution, carriers 1 and 2 are coupled into one HS-DPCCH and carriers 3 and 4 are coupled in to another HS-DPCCH. In this case too the minimum reporting period is 4 msec. 


[image: image1]
Figure 1 Illustration of the First HS-DPCCH slot format with four carriers.

[image: image2]
Figure 2 Illustration of the second HS-DPCCH slot format with three carriers.
3 Four Carrier HS-DPCCH Solution- Some Carriers are Configured Either in MIMO Mode or in Non-MIMO Mode

In this section, we describe the HS-DPCCH solution when at least one of the carriers is configured in MIMO mode with four transmit antennas while the other  carriers are configured either in MIMO mode or in non MIMO mode. Table 1 shows the number of possibilities with four  carriers. 

Table 1 HS-DPCCH solution with Four carriers 
	Index
	Carrier Configuration- Number of Transmit Antennas


	HS-DPCCH -1
	HS-DPCCH -2

	
	A
	B
	C
	D
	
	

	1
	4
	4
	4
	4
	Figure 1
	Figure 2

	2
	4
	2 
	4
	4
	Figure 3A or 3B in [2]
	Figure 2

	3
	2
	4 
	4
	4
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 2

	4
	4
	1
	4
	4
	Figure 3A or 3B in [2]
	Figure 2

	5
	1
	4
	4
	4
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 2

	6
	4
	4
	2
	4
	Figure 1
	Figure 3A or 3B in [2], with carrier fields swapped

	7
	4
	2 
	2
	4
	Figure 3A or 3B in [2]
	Figure 3A or 3B in [2], with carrier fields swapped

	8
	2
	4 
	2
	4
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 3A or 3B in [2], with carrier fields swapped

	9
	4
	1
	2
	4
	Figure 3A or 3B in [2]
	Figure 3A or 3B in [2], with carrier fields swapped

	10
	1
	4
	2
	4
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 3A or 3B in [2], with carrier fields swapped

	11
	4
	4
	1
	4
	Figure 1
	Figure 3A or 3B in [2], with carrier fields swapped

	12
	4
	2 
	1
	4
	Figure 3A or 3B in [2]
	Figure 3A or 3B in [2], with carrier fields swapped

	13
	2
	4 
	1
	4
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 3A or 3B in [2], with carrier fields swapped

	14
	4
	1
	1
	4
	Figure 3A or 3B in [2]
	Figure 3A or 3B in [2], with carrier fields swapped

	15
	1
	4
	1
	4
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 3A or 3B in [2], with carrier fields swapped

	16
	2
	2 
	4
	4
	Figure 5 in [3]
	Figure 2

	17
	2
	1
	4
	4
	Figure 5 in [3]
	Figure 2

	18
	1
	2
	4
	4
	Figure 5 in [3]
	Figure 2

	19
	1
	1
	4
	4
	Figure 6 in [3]
	Figure 2

	20
	4
	4
	4
	2
	Figure 1
	Figure 3A or 3B in [2]

	21
	4
	2 
	4
	2
	Figure 3A or 3B in [2]
	Figure 3A or 3B in [2]

	22
	2
	4 
	4
	2
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 3A or 3B in [2]

	23
	4
	1
	4
	2
	Figure 3A or 3B in [2]
	Figure 3A or 3B in [2]

	24
	1
	4
	4
	2
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 3A or 3B in [2]

	25
	4
	4
	2
	2
	Figure 1
	Figure 5 in [3]

	26
	4
	2 
	2
	2
	Figure 3A or 3B in [2]
	Figure 5 in [3]

	27
	2
	4 
	2
	2
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 5 in [3]

	28
	4
	1
	2
	2
	Figure 3A or 3B in [2]
	Figure 5 in [3]

	29
	1
	4
	2
	2
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 5 in [3]

	30
	4
	4
	1
	2
	Figure 1
	Figure 5 in [3]

	31
	4
	2 
	1
	2
	Figure 3A or 3B in [2]
	Figure 5 in [3]

	32
	2
	4 
	1
	2
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 5 in [3]

	33
	4
	1
	1
	2
	Figure 3A or 3B in [2]
	Figure 5 in [3]

	34
	1
	4
	1
	2
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 5 in [3]

	35
	2
	2 
	4
	2
	Figure 5 in [3]
	Figure 3A or 3B in [2]

	36
	2
	1
	4
	2
	Figure 5 in [3]
	Figure 3A or 3B in [2]

	37
	1
	2
	4
	2
	Figure 5 in [3]
	Figure 3A or 3B in [2]

	38
	1
	1
	4
	2
	Figure 6 in [3]
	Figure 3A or 3B in [2]

	39
	4
	4
	4
	1
	Figure 1
	Figure 3A or 3B in [2]

	40
	4
	2 
	4
	1
	Figure 3A or 3B in [2]
	Figure 3A or 3B in [2]

	41
	2
	4 
	4
	1
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 3A or 3B in [2]

	42
	4
	1
	4
	1
	Figure 3A or 3B in [2]
	Figure 3A or 3B in [2]

	43
	1
	4
	4
	1
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 3A or 3B in [2]

	44
	4
	4
	2
	1
	Figure 1
	Figure 5 in [3]

	45
	4
	2 
	2
	1
	Figure 3A or 3B in [2]
	Figure 5 in [3]

	46
	2
	4 
	2
	1
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 5 in [3]

	47
	4
	1
	2
	1
	Figure 3A or 3B in [2]
	Figure 5 in [3]

	48
	1
	4
	2
	1
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 5 in [3]

	49
	4
	4
	1
	1
	Figure 1
	Figure 6 in [3]

	50
	4
	2 
	1
	1
	Figure 3A or 3B in [2]
	Figure 6 in [3]

	51
	2
	4 
	1
	1
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 6 in [3]

	52
	4
	1
	1
	1
	Figure 3A or 3B in [2]
	Figure 6 in [3]

	53
	1
	4
	1
	1
	Figure 3A or 3B in [2], with carrier fields swapped
	Figure 6 in [3]

	54
	2
	2 
	4
	1
	Figure 5 in [3]
	Figure 3A or 3B in [2]

	55
	2
	1
	4
	1
	Figure 5 in [3]
	Figure 3A or 3B in [2]

	56
	1
	2
	4
	1
	Figure 5 in [3]
	Figure 3A or 3B in [2]

	57
	1
	1
	4
	1
	Figure 6 in [3]
	Figure 3A or 3B in [2]

	58
	2
	2 
	2
	4
	Figure 5 in [3]
	Figure 3A or 3B in [2], with carrier fields swapped

	59
	2
	1
	2
	4
	Figure 5 in [3]
	Figure 3A or 3B in [2], with carrier fields swapped

	60
	1
	2
	2
	4
	Figure 5 in [3]
	Figure 3A or 3B in [2], with carrier fields swapped

	61
	1
	1
	2
	4
	Figure 6 in [3]
	Figure 3A or 3B in [2], with carrier fields swapped

	62
	2
	2 
	1
	4
	Figure 5 in [3]
	Figure 3A or 3B in [2], with carrier fields swapped

	63
	2
	1
	1
	4
	Figure 5 in [3]
	Figure 3A or 3B in [2], with carrier fields swapped

	64
	1
	2
	1
	4
	Figure 5 in [3]
	Figure 3A or 3B in [2], with carrier fields swapped

	65
	1
	1
	1
	4
	Figure 6 in [3]
	Figure 3A or 3B in [2], with carrier fields swapped 


Note that we tried to reuse the existing HS-DPCCH structures for Release 8 and 9 as much as possible to minimize the RAN4 test cases as well as to improve the downlink performance. 
4 Summary and conclusions

In this contribution, we list some of the design options for HS-DPCCH for 4 branch MIMO system 4 carriers. The main objective of these design options is to reuse the existing HS-DPCCH structure which was designed for earlier releases.  We summarize our proposals:

Proposal 1 The Design options listed in Table 1 should be incorporated in to the standard.
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