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Discussion
1. Introduction
In RAN#46 meeting, a new work item 4-carrier HSDPA was agreed [1], in which 3/4 cell HSDPA operation in combination with MIMO was specified. UE categories for 4-carrier HSDPA have been discussed earlier in [2] [3] and [4], and in this contribution the methodology of UE categories definition for 4-carrier HSDPA is further discussed.
2. Discussion
In order to have a small step from the requirements of dual-carrier plus MIMO to the requirements of 4-carrier plus MIMO, some lower UE categories shall be defined. This would speed up the time to market for 4-carrier HSDPA capable UEs but with lower peak data rates, the complexity/cost could be reduced as well.

Similar to the agreement for DB DC-HSDPA in Rel-9, for the UE categories for 4-carrier HSDPA it is not necessary to consider whether the carriers are across different bands. In addition, it is not necessary to consider whether the MIMO capability is restricted to a particular band (which was discussed in RAN2#69 in [5]), since this should be reported by UEs through other RRC signalling and not through UE category.

In [6] in RAN2#69, it was discussed and agreed that the UE supporting DB DC-HSDPA shall also support DC-HSDPA on adjacent frequencies. For 4C-HSDPA, the proposed band combination scenarios from RAN4 and the guidance from RAN have been agreed in [7] and [8] respectively, in which band combinations and downlink carriers in each band have been captured and prioritised. For the UE, it will be required to signal to the network the supported band combinations and the supported number of carriers in each band. In order to simplify the corresponding signalling, similar to DB DC-HSDPA, it is proposed that the UE supporting 4-carrier HSDPA across two different bands shall also support 4-carrier HSDPA on adjacent frequencies in each supported band.
We propose that the current methodology, where the category is not only defined by the peak data rate but also reflects the capability of UE, should be maintained. For example:
· Maximum number of downlink carriers supported (3 or 4);
· Maximum number of downlink carriers with MIMO supported (0, 1, 2, …); 

· Highest supported modulations (16QAM or 64QAM);
· Highest supported code rates (whether with the limitation of 0.823 or not)
However, if all the above UE capabilities are considered, the total number of UE categories for 4-carrier HSDPA will be up to 36. In general, it is desirable to avoid a large number of UE categories, because it could reduce network complexity and simplify the specification work. 
In order to reduce the possible set of UE categories, we suggest that:

· MIMO is supported either for all carriers or not at all;

· UE categories are equally separated in highest supported modulation (16QAM, 64QAM); 
· Code rates limitation is not considered.
Proposed 8 new UE categories for 4-carrier HSDPA are shown in Table 1 below:

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 
	Highest code rates 

	29
	3
	0
	QPSK, 16QAM
	1

	30
	3
	0
	QPSK, 16QAM, 64QAM
	1

	31
	3
	3
	QPSK, 16QAM
	1

	32
	3
	3
	QPSK, 16QAM, 64QAM
	1

	33
	4
	0
	QPSK, 16QAM
	1

	34
	4
	0
	QPSK, 16QAM, 64QAM
	1

	35
	4
	4
	QPSK, 16QAM
	1

	36
	4
	4
	QPSK, 16QAM, 64QAM
	1


3. Conclusion
RAN1 and RAN2 are kindly asked to discuss and agree on the following proposals for 4-carrier HSDPA:

Proposal 1: The UE category scheme shall not consider whether the carriers are across different bands or whether the MIMO capability is restricted to a particular band.

Proposal 2: The UE supports 4-carrier HSDPA across two different bands shall also supports 4-carrier HSDPA on adjacent frequencies in each supported bands.

Proposal 3: Agree on the proposed UE categories for 4-carrier HSDPA in Table 1.
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