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1. Introduction
The main purpose of having different UE capabilities, is to be able to separate the market into high-end and low-end terminals with different trade-offs between cost, size, and performance. In addition, UE capabilities affect the time-to-market. However, too much flexibility complicates the interoperability testing and may fragment the market. A proper balance needs to be found. In the following, only capabilities for which there is a need to set different parameter values for different UEs are considered. UE capabilities that are the same for all UEs, including baseline capabilities, are not listed here.
2. UE capabilities

To accomplish possibilities for implementation of LTE terminals for different market segments, we propose the following UE capability parameters to be considered.

2.1. Multi-RAT support

An LTE terminal should be capable to connect and operate to an LTE network without support from another system. However, support for handover to a different cellular system should be part of the UE capabilities. Systems that shall be considered (i.e. including combinations of them) are the following:

· UTRA-FDD

· UTRA-TDD

· GSM

2.2. Multi-mode support

LTE will be designed for operation in paired and unpaired spectrum. FDD and TDD operation are regarded as UE capabilities. Although the characteristics of both modes will be as common as possible, typical features like duplexers for FDD, and extra guard time for TX-RX switching for TDD must be considered. In addition to full-duplex FDD, half-duplex FDD should be considered. In half-duplex FDD, unpaired spectrum is used, but simultaneous transmission and reception is prevented simplifying radio design and reducing power consumption.

2.3. Resource aggregation 

Resource aggregation involves simultaneous transmission or reception of parallel resource blocks in different bands of the spectrum. Resource aggregation will require extra functionality to be implemented in the UE. We therefore propose resource aggregation support to be a UE capability.

2.4. Flexible bandwidth 

An LTE UE should support all bandwidths up to its maximum bandwidth for UL and DL. The maximum bandwidth shall be identical for the UL and the DL. Two maximum bandwidth values are proposed: 10 and 20 MHz. This is in line with the general agreement that each LTE UE shall at least support up to 10 MHz.

2.5. PHY channel parameters 

The uplink modulation schemes considered for LTE are π/2-shift BPSK, QPSK, 8PSK and 16QAM. If 8PSK is included, it is proposed to have 8PSK as a UE capability for time-to-market reasons. 

The downlink modulation schemes for LTE will be QPSK, 16QAM and 64QAM. It is proposed to have 64QAM as a UE capability to allow for low-end LTE terminals, with relaxed requirements on UE RX-front-end etc.

2.6. Data rate 

The peak data rate will be determined by the bandwidth supported, the modulation scheme applied, resource aggregation, and MIMO. To accommodate for implementation of low-end LTE terminals, it is necessary to have the maximum data rate as a UE capability. The parameters that can restrict the peak rate and are proposed as UE capability are, for the downlink:

· Maximum number of downlink resource blocks received simultaneously

· Maximum number of bits of a downlink transport block received within a TTI

· Total number of soft channel bits

and for the uplink:

· Maximum number of uplink resource blocks transmitted simultaneously

· Maximum number of bits of a uplink transport block transmitted within one TTI

2.7. TX diversity 

The number of antennas on the UE considerably impacts the terminal cost. Therefore, TX diversity (1, 2, or 4) should be considered a UE capability.

2.8. MIMO 

The implementation of MIMO will increase the requirements on base band processing hardware considerably. MIMO should therefore be an optional feature to accommodate for low-end terminals and improve time-to-market. UE capabilities related to MIMO are:

· no MIMO

· two stream MIMO

· four stream MIMO

where in the latter option, the UE contains 4 antennas.

3. UE categories

The UE capabilities should be grouped into categories, similar to what is done for HSDPA and enhanced uplink.
4. Conclusions

In this contribution, we propose several the UE capabilities to accommodate for low- and high-end terminals and to improve time-to-market.
