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1. Introduction
 UE categories was discussed during RAN1#61. UE categories depend on the data rate (theoretical peak), MIMO capabilities. Below we further give our view on UE categories for Rel-10 evolution of LTE.

2. Discussion

It is a common understanding, that it is desirable to limit the number of UE categories as stated in [4]. In our view this is important to reduce the market fragmentation of UE categories. It is further proposed in [4] to add UE category with highest performance (DL: 1.2 Gbps, UL: 600 Mbps).  Highest performance UE category identifying full potential of Rel-10 LTE evolution is required to be specified as concluded in [4]. As concluded in [4], Rel-8/9 UE categories should be extended to support Rel. 10 intra-band contiguous and inter-band non-contiguous CA where possible. 
As a general principle, UE category should be based on the supported Peak data rate. It is also required to ensure there are sufficient categories to address different market needs based on cost, complexity of terminal and other practical aspects such as spectrum availability to operators. It should also be noted UE categories further are common for LTE FDD and LTE TDD.  
Spatial multiplexing is already supported in DL in Rel-8, further all UE categories except for the very low end UE category are capable of at least 2 layers spatial multiplexing in DL (hence 2 receive antennas). There is an increased need for improvement in UL performance and achieving this within the limits of available and already deployed spectrum is important for operators for evolution of LTE. UL SU-MIMO is one such feature that promises to increase the uplink performance with limited spectrum, especially for small cell (and indoor) deployments. Whilst support of uplink SU-MIMO increases the UE cost/complexity, additional cost of support of carrier aggregation in UL for bandwidths larger than 20 MHz, may not be attractive for several deployment scenarios.
It is proposed to support at least one additional UE category supporting maximum of 2 layers UL SU-MIMO with 64 QAM on both the layers in maximum of 20 MHz of bandwidth.
	Category
	DL/ULdata rates (top uplink modulation)
	Multiple Antenna eNBTX x UE RX
	Multiple Antenna UE TX x eNB RX

	Cat 1
	10/5 Mbps (16QAM)
	1 x 2
	1 x 1

	Cat 2
	50/25 Mbps (16QAM)
	2 x 2
	1 x 1

	Cat 3
	100/50 Mbps (16QAM)
	2 x 2
	1 x 1

	Cat 4
	150/50 Mbps (16QAM)
	2 x2
	1 x 1

	Cat 5
	300/75 Mbps (64QAM)
	4 x 4
	1 x 1

	Cat x
	300/150 Mbps (64QAM)
	4 x 4
	2 x 2


Proposal

The following is proposed:
Proposal 1: RAN1 to agree on a new UE category to support UL SU-MIMO on an aggregated carrier(s) of 20 MHz with maximum of 2 layers spatial multiplexing with simultaneous support of 64QAM on each of the layers.
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