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1. Introduction
In the previous RAN2#70 meeting, UE categories to be defined for the 4C-HSDPA operation were discussed. As a starting point, RAN2 agreed on ten proposed UE categories.

The purpose of this document is to address which UE categories are needed from operators' point of view.
2. Background
The following table presents a concatenation of all the UE categories for 4C-HSDPA operation proposals made in the RAN2#70 meeting:
	Index
	DL Carriers
	DL carriers with MIMO
	Code rate
	Modulations with MIMO operation
	Modulations without MIMO operation

	1
	3
	0
	1
	NA
	QPSK, 16QAM, 64QAM

	2
	3
	3
	1
	QPSK, 16QAM
	QPSK, 16QAM

	3
	3
	3
	1
	QPSK, 16QAM
	QPSK, 16QAM, 64QAM

	4
	3
	3
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	5
	4
	0
	1
	NA
	QPSK, 16QAM, 64QAM

	6
	4
	2
	1
	QPSK, 16QAM


	QPSK, 16QAM, 64QAM

	7
	4
	2
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	8
	4
	4
	1
	QPSK, 16QAM
	QPSK, 16QAM

	9
	4
	4
	1
	QPSK, 16QAM
	QPSK, 16QAM, 64QAM

	10
	4
	4
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM


The main motivation of the Operator is to enhance the current peak rate. The highest peak rate would be achieved with UEs supporting MIMO+64QAM on 4 carriers. However, because of their cost and complexity, such UEs might not be deployed very early. It is thus necessary to introduce lower complexity UE categories that will be deployed sooner.

Additionally, Operators assume that the total number of UE categories to be defined shall be reduced in order to decrease the testing effort and also to avoid the fragmentation of the market because of the multiple choices.
Hence Operators would prefer to introduce only categories of UEs which have strong differences in complexity and cost, instead of introducing many categories with slight differences in complexity and cost.
3. MIMO configurations

There is a strong difference in complexity between UEs with MIMO and UEs without MIMO. Defining at least two different categories is thus a must. 
It is not clear whether an intermediate category supporting MIMO in 2 carriers for 4C-HSPA will have a much lower complexity than a UE supporting MIMO in 4 carriers.
Hence, we should consider that the UE shall support MIMO on all carriers or not at all.
Proposal 1: For 3C/4C-HSDPA operation, UE shall either not support MIMO at all or support MIMO in all carriers.

4. Modulations 
There is no clear evidence that 64QAM UEs cost and complexity will be much higher than for 16QAM UEs. Even in MIMO mode.It is also expected that the current limitations in the use of 64 QAM in MIMO due to network geometry could be reduced with advanced UE implementations available in the Rel-10 timeframe. Hence, we propose that the support of modulations until 64QAM with MIMO and without MIMO operations is used as a baseline. The need for a limited number of UE categories without 64 QAM for MIMO operations can only be considered if there is clear evidence of the implementation impacts on the UE side that would significantly delay the availability of 4C-HSDPA.
Proposal 2: 64 QAM should be the highest modulation supported with MIMO in all carriers and without MIMO operations.
5. UE Category Proposals

Based on the previous analysis, Operators required the following UE categories listed on the table below:
	Index
	HS-DSCH category
	DL Carriers
	DL carriers with MIMO
	Code rate
	Modulations with MIMO operation
	Modulations without MIMO operation

	1
	29
	3
	0
	1
	NA
	QPSK, 16QAM, 64QAM

	4
	30
	3
	3
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	5
	31
	4
	0
	1
	NA
	QPSK, 16QAM, 64QAM

	10
	32
	4
	4
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM


Table 1: Operators' UE category choices

Proposal 3: Four UE categories introduced for 4C-HSDPA are listed in Table 1.

6. Conclusion
This paper addresses operators' view on their need in terms of UE categories for 4C-HSDPA. Our proposals can be summarized as::

Proposal 1: For 3C/4C-HSDPA operation, UE shall either not support MIMO at all or support MIMO in all carriers.

Proposal 2: 64 QAM should be the highest modulation supported with MIMO in all carriers and without MIMO operations.

Proposal 3: Four UE categories introduced for 4C-HSDPA are listed in Table 1.
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