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1 Introduction
The purpose of this contribution is to address the question of HS-DSCH physical layer categories for the support of DC-HSDPA together with MIMO.
2 Discussion
One important aspect that is still missing and needs to be decided for the next few RAN WG meetings is the HS-DSCH physical layer categories for Release 9. Even though RAN WG2 specifications include definition of physical layer categories and description of signalling details for different categories and category extensions, the actual content of physical layer categories is falls into the RAN WG1 technical area. This contribution discusses the main principles for HS-DSCH physical layer categories, related signalling and new categories for Release 9. 
TS 25.306 define HS-DSCH categories and TS 25.331 specify the signaling details ‎[1], ‎[2]. According to the current versions of the specifications, the UE should signal HS-DSCH categories for the following Information Elements (IE); 
· "HS-DSCH physical layer category" includes categories between 1 and 12. The IE corresponds to the HS-DSCH category supported by the UE when MAC-ehs is not configured. All UEs supporting HS-DSCH should signal a category between 1 and 12 even if the UE physical capability category is above 12.

· "HS-DSCH physical layer category extension" includes categories between 13 and 20. The IE corresponds to the HS-DSCH category supported by the UE when MAC-ehs is configured.

· "HS-DSCH physical layer category extension2" includes categories 21, 22, 23 and 24. This IE corresponds to the HS-DSCH category supported by the UE when dual cell operation is configured.
The HS-DSCH physical layer categories between 1 and 12 were introduced in Release 5 whereas the two category extensions were introduced in Release 7 and 8 respectively. Consequently, the UE should signal up to three different HS-DSCH categories depending on the supported features, i.e. 64 QAM, MIMO and DC-HSDPA.

The two category extensions introduced (at least) four new HS-DSCH categories in order to support operation with/without 64 QAM as well as with/without 0.823 code rate limitation, e.g. Release 8 defined the following four HS-DSCH physical layer categories 21, 22, 23 and 24, 
Category 21: QPSK and 16 QAM supported with 0.823 code rate limitation

Category 22: QPSK and 16 QAM supported without 0.823 code rate limitation

Category 23: QPSK, 16 QAM and 64 QAM supported with 0.823 code rate limitation

Category 24: QPSK, 16 QAM and 64 QAM supported without 0.823 code rate limitation,
Note that these categories further correspond to Release 7 categories 17, 18, 19 and 20. 
It is proposed to make use of the same principle for Release 9 and introduce similar kind of four new HS-DSCH categories for simultaneous operation of DC-HSDPA and MIMO. The proposed categories (denoted as) 25, 26, 27 and 28 are aimed to correspond to Release 8 categories 21, 22, 23 and 24, and Release 7 categories 17, 18, 19 and 20. 
Since the simultaneous support of DC-HSDPA and MIMO assumes that the number of HARQ processes is doubled when compared to legacy single-cell MIMO or DC-HSDPA without MIMO operation, the total number of soft channel bits should be increased with a factor of two as well. Other than that, the proposed categories 25, 26, 27, and 28 are similar to categories 21, 22, 23 and 24. 
One possible way to specify these new categories is to create a new column for simultaneous dual cell and MIMO operation in Table 5.1a as exemplified in the appendix.
3 Proposal
This contribution has discussed HS-DSCH physical layer categories for simultaneous support of DC-HSDPA with MIMO. It is proposed to introduce the following new HS-DSCH physical categories to Rel-9 for simultaneous support of DC-HSDPA with MIMO
Category 25: QPSK and 16 QAM supported with 0.823 code rate limitation

Category 26: QPSK and 16 QAM supported without 0.823 code rate limitation

Category 27: QPSK, 16 QAM and 64 QAM supported with 0.823 code rate limitation

Category 28: QPSK, 16 QAM and 64 QAM supported without 0.823 code rate limitation

If the above-described HS-DSCH categories are agreed, it is further proposed to inform other RAN WGs about the agreement by sending an LS.
4 References
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Appendix

Table 5.1a: FDD HS-DSCH physical layer categories
	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI
NOTE 1
	Total number of soft channel bits

	Supported modulations without MIMO operation
or dual cell operation
	Supported modulations simultaneous with MIMO operation and without dual cell operation
	Supported modulations with dual cell operation
	Supported modulations simultaneous dual cell and MIMO operation 

	Category 1
	5
	3
	7298
	19200
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)
	Not applicable (dual cell operation not supported)
	Not applicable (simultaneous dual cell and MIMO operation not supported)

	Category 2 
	5
	3
	7298
	28800
	
	
	
	

	Category 3
	5
	2
	7298
	28800
	
	
	
	

	Category 4
	5
	2
	7298
	38400
	
	
	
	

	Category 5 
	5
	1
	7298
	57600
	
	
	
	

	Category 6
	5
	1
	7298
	67200
	
	
	
	

	Category 7
	10
	1
	14411
	115200
	
	
	
	

	Category 8
	10
	1
	14411
	134400
	
	
	
	

	Category 9
	15
	1
	20251
	172800
	
	
	
	

	Category 10
	15
	1
	27952
	172800
	
	
	
	

	Category 11
	5
	2
	3630
	14400
	QPSK
	
	
	

	Category 12
	5
	1
	3630
	28800
	
	
	
	

	Category 13
	15
	1
	35280
	259200
	QPSK, 16QAM, 64QAM
	
	
	

	Category 14
	15
	1
	42192
	259200
	
	
	
	

	Category 15
	15
	1
	23370
	345600
	QPSK, 16QAM
	
	

	Category 16
	15
	1
	27952
	345600
	
	
	

	Category 17 NOTE 2
	15
	1
	35280
	259200
	QPSK, 16QAM, 64QAM
	–
	
	

	
	
	
	23370
	345600
	–
	QPSK, 16QAM
	
	

	Category 18 NOTE 3
	15
	1
	42192
	259200
	QPSK, 16QAM, 64QAM
	–
	
	

	
	
	
	27952
	345600
	–
	QPSK, 16QAM
	
	

	Category 19
	15
	1
	35280
	518400
	QPSK, 16QAM, 64QAM
	
	

	Category 20
	15
	1
	42192
	518400
	
	
	

	Category 21
	15
	1
	23370
	345600
	-
	-
	QPSK, 16QAM
	

	Category 22
	15
	1
	27952
	345600
	
	
	
	

	Category 23
	15
	1
	35280
	518400
	
	
	QPSK, 16QAM, 64QAM
	

	Category 24
	15
	1
	42192
	518400
	
	
	
	

	Category 25
	15
	1
	23370
	691200
	-
	-
	-
	QPSK, 16QAM

	Category 26
	15
	1
	27952
	691200
	
	
	
	

	Category 27
	15
	1
	35280
	1036800
	
	
	
	QPSK, 16QAM, 64QAM

	Category 28
	15
	1
	42192
	1036800
	
	
	
	








































































































































































































































































































