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1.
Introduction

The RAN meeting #46 approved a new work item tasking the working groups to specify 3-4 cell HSDPA operation in combination with MIMO [1]. This contribution discusses UE categories for 4-carrier HSDPA.
2.
Discussion

In Rel-9 Dual Band DC-HSDPA signalling of UE capabilities were decided to be divided so that UE categories would reflect signal processing capability of the UE whereas supported band combinations would be signalled via a specific signalling. Similar approach is proposed to be adopted to 4-carrier HSDPA. Difference of 4-carrier HSDPA to the earlier Rel-8 and Rel-9 multicarrier features is that now both adjacent carriers and carriers on the different bands need to be supported at the same time. Hence number of carriers supported in each band need to be signalled somehow. This information is proposed to be embedded to band combination signalling. 

Signalling facilitating support of MIMO to be defined per band is being discussed in RAN2/4 [2]. In 4-carrier HSDPA this becomes even more important since separate bands are to be supported simultaneously and complexity of the UEs is very high. Similar signalling is thus proposed to be used in 4-carrier HSDPA.
UE categories for 4-carrier HSDPA have been discussed earlier in [3] and [4]. Capabilities that need to be considered for 4-carrier UE categories are:

· Maximum number of carriers (either 3 or 4)
· Maximum number of carriers in which MIMO is configured

· Maximum supported modulations (16QAM, 64QAM)

· Code rate limitation vs. no limitation

Proposed UE categories are shown in Table 1. Similar to Dual Cell HSDPA it is assumed that these categories are applied only if 4-carrier HSDPA feature is utilized. To reduce number of categories there either is MIMO for all carriers or not at all. Also most of the 16QAM categories have been left out. Only the higher code rate 16QAM categories are included for MIMO in order to be able to reduce high complexity of MIMO multicarrier UEs.
Table 1 HS-DSCH physical layer categories proposed for 4-carrier HSDPA
	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
	Total number of soft channel bits

	Total Number of DL Carriers
	Total Number of DL Carriers in which MIMO is configured
	Supported modula-tions in aggregated carriers

	29
	15
	1
	35280
	777600
	3
	0
	QPSK, 16QAM, 64QAM

	30
	15
	1
	42192
	777600
	3
	0
	

	31
	15
	1
	27952
	1036800
	3
	3
	QPSK, 16QAM

	32
	15
	1
	35280
	1555200
	3
	3
	QPSK, 16QAM, 64QAM

	33
	15
	1
	42192
	1555200
	3
	3
	

	34
	15
	1
	35280
	1036800
	4
	0
	QPSK, 16QAM, 64QAM

	35
	15
	1
	42192
	1036800
	4
	0
	

	36
	15
	1
	27952
	1382400
	4
	4
	QPSK, 16QAM

	37
	15
	1
	35280
	2073600
	4
	4
	QPSK, 16QAM, 64QAM

	38
	15
	1
	42192
	2073600
	4
	4
	


3
Conclusions
UE category scheme presented in this contribution is proposed to be taken into consideration when UE categories for 4-carrier HSDPA are being discussed. 
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