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1. Introduction

At RAN#50, a new work item for 8-carrier HSDPA was agreed in [1], in which 5-8 cell HSDPA operation in combination with MIMO was specified for the following scenarios:

a. The 5-8 carrier transmission only applies to HSDPA physical channels.

b. The carriers belong to the same Node-B.

c. The carriers are configured to be spread across 1 or 2 bands.

d. The carriers within one band are configured to be adjacent.

e. Identification of which limited number of combinations (including which combinations of numbers of downlink carriers per band in the dual-band case and which carriers use MIMO) that should be targeted as part of the work item. The combinations developed under this WI will be added to the WID in RAN#52.

f. Functionality currently defined for DC-HSDPA in combination with MIMO, DC-HSUPA, DB-HSDPA and 4C-HSDPA should be re-used unless non-re-use can be justified by clear benefits.

g. Since an independent design of 5-8 carriers HSDPA and DC-HSUPA is preferred, the work should assess the benefits of compatibility with single UL carrier operation while minimizing the required changes to existing features and channel structures.

In this contribution, we present initial considerations on definition of UE categories for 8-carrier HSDPA.
2. Discussion
During the discussions on UE categories for 4-carrier HSDPA in previous RAN2 meetings [2-5], some key aspects listed below were considered:

· Maximum number of configurable downlink carriers

· Maximum number of downlink carriers on which MIMO can be configured

· Maximum supported modulations (16QAM and 64QAM)
· Highest supported code rate
Besides the aspects above, it was also considered operator’s potential practical deployment scenarios, limited combinations and UEs complexity. Finally four UE categories for 4-carrier HSDPA were introduced as showed in Table 1. 

Table 1: UE categories for 4-carrier HSDPA
	HS-DSCH category
	Total Number of 
DL Carriers
	Total Number of DL Carriers 
in which MIMO is configured
	Supported modulations 
in aggregated carriers

	29
	3
	0
	QPSK, 16QAM, 64QAM

	30
	3
	3
	QPSK, 16QAM, 64QAM

	31
	4
	0
	QPSK, 16QAM, 64QAM

	32
	4
	4
	QPSK, 16QAM, 64QAM


The same issues should also be considered when defining new UE categories for 8-carrier HSDPA. The purpose of 8-carrier HSDPA feature is to further increase the downlink peak throughputs, so 8-carrier capable UEs may only need higher configuration. Also, the number of categories should be limited. A straightforward method is adding eight UE categories for 8-carrier HSDPA similar to 4-carrier HSDPA as showed in Table 2.

Table 2: potential UE categories for 8-carrier HSDPA
	HS-DSCH category
	Total Number of 
DL Carriers
	Total Number of DL Carriers 
in which MIMO is configured
	Supported modulations 
in aggregated carriers

	33
	5
	0
	QPSK, 16QAM, 64QAM

	34
	5
	5
	QPSK, 16QAM, 64QAM

	35
	6
	0
	QPSK, 16QAM, 64QAM

	36
	6
	6
	QPSK, 16QAM, 64QAM

	37
	7
	0
	QPSK, 16QAM, 64QAM

	38
	7
	7
	QPSK, 16QAM, 64QAM

	39
	8
	0
	QPSK, 16QAM, 64QAM

	40
	8
	8
	QPSK, 16QAM, 64QAM


However, there already have 32 HSDPA capable UE categories in spec 25.306 v10.1.0 which cost lots of time and resources to define and test them, but in fact most of UE categories are seldom on market. And in general, if there are 5 or 7 frequencies configured in a network, 6-carrier or 8-carrier capable UEs can handle such deployment scenarios. Therefore, to avoid too much specification work and testing work by limiting the total number of categories, it is proposed that the UE supports 6 or 8 carriers, and it can either support MIMO on all carriers or none of the carriers. Based on the above considerations, the total number of 8-carrier UE categories is reduced to four. The proposed 8-carrier UE categories are shown in Table 3.
Table 3: proposed UE categories for 8-carrier HSDPA
	HS-DSCH category
	Total Number of 
DL Carriers
	Total Number of DL Carriers 
in which MIMO is configured
	Supported modulations 
in aggregated carriers

	33
	6
	0
	QPSK, 16QAM, 64QAM

	34
	6
	6
	QPSK, 16QAM, 64QAM

	35
	8
	0
	QPSK, 16QAM, 64QAM

	36
	8
	8
	QPSK, 16QAM, 64QAM


Proposal 1: UE categories in Table 3 shall be taken in to consideration when UE categories for 8-carrier HSDPA are being discussed.
3. Conclusion

This document gave some considerations on new UE categories for 8-carrier HSDPA. Four UE categories (6-carrier capable with/without MIMO, 8-carrier capable with/without MIMO), in the sight of test effort and practical deployment, are proposed to be considered when UE categories for 8-carrier HSDPA are discussed. 
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