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1. Introduction
At RAN2#70, various proposals were made for the introduction of UE categories for 4C-HSDPA. However, after elimination  [1] of the least supported categories, only 10 categories remained under consideration. In this paper, the compromise proposal [2] has been presented once again for we think that this best balances the tradeoffs resulting from data rates and system complexity.
2. Discussion
Consensus categories
The following 4 UE categories were determined to be common to all the proposals made (and also constitute the virtually accepted baseline):

	HS-DSCH category
	Total no. of DL Carriers
	Max. no. of carriers with MIMO
	Highest modulation
	Highest turbo code rate
	Data rate (Mbps)
	% diff

	29
	3
	0
	64QAM
	1
	64.8
	-

	31
	4
	0
	64QAM
	1
	86.4
	33.3

	30
	3
	3
	64QAM
	1
	129.6
	50.0

	32
	4
	4
	64QAM
	1
	172.8
	33.3


The total number of UE categories must be kept as low as possible to reduce the testing effort needed for the deployment of 4C-HSDPA. So, only a few categories can be added to the above list.
Maximum Data Rates

There is a noticeable difference between the data rates supported by the categories 30 and 31. So it could be useful to define a few intermediate categories, provided this also reduces the UE implementation complexity.

Need for additional flexibility
The need for additional categories arises mainly from the UE vendors’ point of view. The intention is to be able to provide low-complexity, low-cost equipments in the initial phases of deployment which could later be upgraded in a gradual manner.

On the other hand, it is beneficial from the network operator point of view to be able to advertise and support the highest possible individual UE data rates. Therefore, a compromise should balance the complexity and data rate tradeoffs.

Considerations on complexity

One of the major concerns, seen from the UE perspective, is the support of MIMO with 64QAM modulation. It is noted that the two features could be easily supported individually. However, supporting them together on all (3 or 4) carriers adds a lot to the UE complexity.
It should also be noted that the configuration of MIMO with 64QAM requires extremely good channel conditions. This means that only a very small fraction of UEs can be configured with this at any given time.

Conclusions

Therefore, there could be two intermediate UE categories that support both MIMO and 64QAM but not simultaneously. The data rates for such potential categories could be summarized as follows:
	HS-DSCH category
	Total no. of DL Carriers
	Max. no. of carriers with MIMO
	Highest modulation
	Highest turbo code rate
	Data rate (Mbps)
	% diff

	30A
	3
	3
	16QAM
	1
	86.4
	33.3 (~29)

	32A
	4
	4
	16QAM
	1
	115.2
	33.3 (~31)


Thus the maximum difference between the consecutive data rates will be 33.3%. In addition, the difference between the data rates supported by the UEs of categories 30 and 32A will be 12.5%.

3. Proposal
We propose to add the following UE categories to the list already agreed for 4C-HSDPA (the actual UE categories could be numbered differently, based on the agreement):

	HS-DSCH category
	Total number of DL Carriers
	Max. number of DL carriers with MIMO
	Supported modulations
	Highest turbo code rate

	30A
	3
	3
	QPSK, 16 QAM (with MIMO)
64QAM (only w/o MIMO)
	1

	32A
	4
	4
	QPSK, 16 QAM (with MIMO)
64QAM (only w/o MIMO)
	1
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