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1. Introduction
At RAN#53, a new work item for HSDPA 4-branch MIMO was agreed in [1]. In this contribution, we will present the initial considerations on UE categories for 4-branch MIMO transmission.

2. Discussion
2.1. UE Category Definition
4x2 MIMO transmission has the same downlink peak data rate as 2x2 MIMO transmission. However, compared to 2x2 MIMO, 4x2 MIMO can attain extra array gain and diversity gain, which greatly improves the downlink efficiency. Therefore, in order to ensure that UEs with lower receiving antenna numbers could benefit from the 4 Tx antenna network, 4x2 MIMO UEs could be considered as a separate UE category for 4-branch MIMO.
4-branch MIMO is required to be combined with downlink multi-carrier operation over 1-4 carriers. Considering that 2 carriers is the most common deployment scenario, 2 carriers could be considered for the UE category for 4-branch MIMO.
In conclusion, in order to limit the number of UE categories, based on the previous discussion in 4-carrier HSDPA and 8-carrier HSDPA and the analysis above,  the proposed UE categories for HSDPA 4-branch MIMO are showed in Table 1. Table 1 could be considered as the baseline, and RAN2 could further discuss whether the number of UE categories needs to be further reduced.
Table 1: UE categories for HSDPA 4-branch MIMO 
	HS-DSCH category
	4-branch MIMO

configuration
	The Number of 
DL Carriers when 4-branch MIMO is configured
	Supported modulations 
in aggregated carriers

	37
	4*2 MIMO
	1
	QPSK, 16QAM, 64QAM

	38
	4*4 MIMO
	1
	QPSK, 16QAM, 64QAM

	39
	4*2 MIMO
	2
	QPSK, 16QAM, 64QAM

	40
	4*4 MIMO
	2
	QPSK, 16QAM, 64QAM

	41
	4*2 MIMO
	4
	QPSK, 16QAM, 64QAM

	42
	4*4 MIMO
	4
	QPSK, 16QAM, 64QAM


2.2. Category Reporting
According to the current category reporting rules, three new category extension IEs can be introduced to report the UE capability for HSDPA 4-branch MIMO, which are listed as below: 
· HS-DSCH physical layer category extension 8 -> category 37/38
· HS-DSCH physical layer category extension 9 -> category 39/40 

·  HS-DSCH physical layer category extension 10 -> category 41/42
2.3. Category Fallback
Another problem to be considered is the category fallback for HSDPA 4-branch MIMO. Based on the previous category fallback principle, possible category fallback for 4-branch MIMO UE is showed in table 2.
Table 2: UE category fallback for HSDPA 4-branch MIMO 
	New category for 4*4 MIMO
	Possible fallback to

	Category 37 (1C+4*2 MIMO)
	Category 20 (1C+2*2 MIMO)

	Category 38 (1C+4*4 MIMO)
	Category 20 (1C+2*2 MIMO)

	Category 39 (2C+4*2 MIMO)
	Category 28 (2C+2*2 MIMO), Category 37 (1C+4*2 MIMO), Category 38 (1C+4*4 MIMO)

	Category 40 (2C+4*4 MIMO)
	Category 28 (2C+2*2 MIMO), Category 38 (1C+4*4 MIMO)

	Category 41 (4C+4*2 MIMO)
	Category 32 (4C+2*2 MIMO), Category 39 (2C+4*2 MIMO), Category 40 (2C+4*4 MIMO)

	Category 42 (4C+4*4 MIMO)
	Category 32 (4C+2*2 MIMO), Category 40 (2C+4*4 MIMO)


3. Conclusion

This document gives some initial considerations on the definitions of new UE categories, category reporting and fallback methods for 4-branch MIMO transmission. Six UE categories (as shown in Table 1) and category fallback method (as shown in Table 2) are proposed to be considered as the baseline, RAN2 could make a further discussion on them. 
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