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1 Introduction
In RAN2#70 meeting, the methodology of UE categories for 4-carrier HSDPA was discussed and different contributions [1-7], were presented. Only small progresses were made during the discussion.
It is noticed that the proposals were quite different and many proposals were trying to address specific platform needs. During the discussion in RAN2 it was also noticed some confusion between network configuration and UE capability signaling. If all these cases are taken into account, we will end up with an unreasonably high number of new categories.
We noticed that the categories proposed in our previous paper [4] are also included in all the other proposals mentioned above. We believe that four new categories in total are a reasonable and manageable number, because the network vendors have to handle not only the new UE categories, but also the new bands/carriers combinations capabilities and potentially some new measurement capability (e.g. related to measurement without the use of compress mode) We understood that in general also from operators prospective is it desirable to keep the number of new categories as low as possible, therefore in this contribution we are proposing the same categories as in [4].
2 Discussion
UE categories for 4-carrier HSDPA have been extensively discussed. Aspects that can be considered for 4-carrier UE categories are:

· Maximum number of carriers (3 and 4)

· Maximum number of DL carriers in which MIMO can be configured (0/1/2/3 and 0/1/2/3/4)
· Maximum supported modulation (16QAM and 64QAM)
· Highest supported Turbo code rate (0.823 and 1)
As it can be expected that only high end UEs support 4-carrier HSDPA operation, it seems redundant to allow UEs with only 16QAM modulation. In order to limit the number of categories, we propose to mandate 64QAM support for all 4-carrier UE categories:
Proposal 1: All 4-carrier UE categories support 64QAM
For MIMO support and maximum number of DL carriers there seems to be an incentive to allow different UE implementations supporting either 3 or 4 carriers with or without MIMO. However, to simplify the complexity of network processing by limiting the total number of categories, it is proposed that there are no intermediate capabilities, i.e. if the UE supports 3 or 4 carriers, it can either support MIMO on all carriers or none of the carriers:
Proposal 2: Separate UE categories for a total number of DL carriers of 3 and 4
Proposal 3: Separate UE categories for with and without MIMO configuration, i.e. the UE either supports MIMO on all supported carriers or on none of the supported carriers
The remaining question is the need to support UE categories with maximum code rate limitation. In general, we would prefer to limit the number of categories as much as possible, i.e. avoid the extra test cost for the 4-carrier UE, and therefore limit the highest supported Turbo code rate to 1. However, the feasibility of such a limitation should be discussed in RAN2.

Proposal 4: All 4-carrier UE categories support maximum code rate of 1
Based on these proposals (1-4) the total number of 4-carrier UE categories is reduced to four. The proposed 4-carrier UE categories are shown in Table 1.

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

	29
	3
	0
	QPSK, 16QAM, 64QAM
	1

	30
	3
	3
	QPSK, 16QAM, 64QAM
	1

	31
	4
	0
	QPSK, 16QAM, 64QAM
	1

	32
	4
	4
	QPSK, 16QAM, 64QAM
	1


Table 1: Proposed 4-carrier UE categories
A UE supporting 4 carriers without MIMO does not necessarily support 3 carriers with MIMO. So if a UE supports 4 carriers without MIMO (category 31 in Table 1) then it can either support 3 carriers with MIMO (category 30 in Table 1) or support 3 carriers without MIMO (category 29 Table 1). To allow this flexibility of signaling we propose to signal the 3 and 4 carrier UE categories in separate IEs. 
Proposal 5: The 3 and 4 carrier UE categories are signaled in separate IEs
There is also a need to study the dependencies between Rel-10 capabilities and also between Rel-9 (and earlier releases) and Rel-10 capabilities. For example, RAN2 should decide if a UE supporting 4C operation with MIMO is required to support DC+MIMO operation, or whether these two capabilities are completely independent. We note that the number of different allowed UE category combinations leads to a complexity of network processing and causes problems with testing, which limit the introduced functionality.
3 Conclusions
In this contribution, we have provided our view on the new UE categories needed for 4-carrier HSDPA. Our proposals can be summarized as:
Proposal 1: All 4-carrier UE categories support 64QAM
Proposal 2: Separate UE categories for a total number of DL carriers of 3 and 4
Proposal 3: Separate UE categories for with and without MIMO configuration, i.e. the UE either supports MIMO on all supported carriers or on none of the supported carriers
Proposal 4: All 4-carrier UE categories support maximum code rate of 1
Proposal 5: The 3 and 4 carrier UE categories are signaled in separate IEs
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