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1 Introduction
At RAN#53, a new Rel-11 work item Four Branch MIMO transmission for HSDPA was approved see [1]. With the introduction of Four Branch MIMO transmission for HSDPA, UE categories consideration is discussed in this contribution.
2 
Discussion
The main purpose of Four Branch MIMO transmission for HSDPA is to increase the peak data rates for higher streams transmissions and increase the coverage for lower streams transmissions, so when the UE categories for Four Branch MIMO transmission for HSDPA is defined, the Maximum number of configurable downlink carriers, the Maximum number of downlink carriers on which MIMO can be configured, the Maximum supported modulations (16QAM and 64QAM) and the Highest supported code rate need to be considered.
As it was agreed for 4C-HSDPA in Rel-10 and 8C-HSDPA in Rel-11, MIMO is supported either for all carriers or not at all. All 4C-HSDPA and 8C-HSDPA UE categories support 64QAM and Code rates limitation is not considered. The same consideration should be taken defining new UE categories for Four Branch MIMO.
To define whether the UE supports 4x4, 4x2 or 4x1 transmissions, a new column which presents (Effective number of DL transmit antennas) x (Maximum number of streams supported by the UE) need to be introduced to FDD HS-DSCH physical layer categories in Table 5.1a in [2].
A total of 12 new Four Branch MIMO UE categories on 1-4 carriers for 4x4, 4x2 and 4x1 transmissions are possible with the introduction of Four Branch MIMO operation, as it can be expected that only high end UEs support Four Branch MIMO operation and to decrease the network implementation complexity, reduce test efforts, as well as to avoid fragmentation of Four Branch MIMO UEs in the market, also based on 4C and 8C UE categories approach, it seems reasonable to limit the number of new UE categories, by excluding the  one carrier categories and three carriers categories and also exclude the single stream categories, the number of Four Branch MIMO UE categories can be decreased to four new UE categories, all proposed new UE categories supports 64QAM and maximum code rate, as shown in Table 1.
	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

	Total Numb-er of serving/secondary serving HS-DSCH cells
	Total Number of serving/secondary serving HS-DSCH cells in which MIMO can be configured
	Supported modulations without MIMO operation
or aggregated cell operation
	Supported modulations with MIMO operation and without aggregated cell operation
	Supported modulations without MIMO operation with aggregated cell operation
	Supported modulations with MIMO operation and aggregated cell operation
	 Effective number of DL transmit antennas 

 X

Maximum number of streams supported by the UE 

	Category 37
	15
	1
	42192
	1036800
	2
	2
	-
	-
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM
	4x2

	Category 38
	15
	1
	42192
	2073600
	2
	2
	-
	-
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM
	4x4

	Category 39
	15
	1
	42192
	2073600
	4
	4
	-
	-
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM
	4x2

	Category 40
	15
	1
	42192
	4147200
	4
	4
	-
	-
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM
	4x4


Table 1 Proposed Four Branch MIMO UE categories
Proposal: 4 new Four Branch MIMO UE categories are proposed as in Table 1. 
3 Conclusion
RAN2 is asked to discuss the proposed 4 new Four Branch MIMO UE categories proposed in Table 1.
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