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1. Introduction

UE categories in LTE-A has been discussed in recent RAN1, 2, 4 meetings. In Rel.10, UE categories should be defined to inform its support of new features in LTE-Advanced, including at least enhanced MIMO, UL MIMO, and Carrier Aggregation. This contribution discusses and presents several guidelines/proposals for UE categories in LTE-A (Rel.10 and later releases) from our perspective.
2. Discussion
Several operators have proposed some basic ideas for Rel.10 UE categories as follows [1]. 

· Basic idea for Rel. 10

· In general, the number of UE categories should be limited as much as possible

· Limited number of UE categories in Rel. 10
· Higher UE categories should be introduced in Rel. 11 and later according to market demands.

· Support for highest performance UE to identify the potential performance of LTE-Advanced
· UE categories in Rel. 10

· Rel. 8/9 UE categories should be extended to support Rel. 10 intra-band contiguous and inter-band non-contiguous CA.
· The following UE categories should be introduced for Rel. 10 intra-band contiguous and inter-band non-contiguous CA:

· DL: 300 Mbps, UL: 100 Mbps (150 Mbps if 64QAM is supported)

· DL: 1.2 Gbps, UL: 600 Mbps
Most of these basic ideas are supported from our perspective. Main features in LTE-advanced, i.e. enhanced DL MIMO up to 8 layers, UL MIMO up to 4 layers, and carrier aggregation (up to 5 carriers in Rel.10), bring pretty high UE capabilities followed with pretty high UE complexities. It is very difficult to make decision on all UE categories for LTE-A with proper combinations of functions/features and meeting market trend in future. Accordingly, at this stage in Rel.10, new UE categories should be defined with respect to reasonable market prediction, needs of operators, etc. However, the principles to define Re1.10 UE categories should also take later releases of high UE capabilities into consideration in order to have consistent categorization rules. 
Proposed basic idea #1: UE categorization principle should consider various supports to LTE-A features in not only Rel.10 but also later releases. 
In HSDPA/HSUPA, there are many DL and UL categories defined respectively, but only several of these categories are commercialized. In LTE Rel.8, a limited set of UE categories were defined in order to avoid unnecessary UE mandatory features and simplify the interoperability test. In LTE-A Rel.10 and later releases, similar principles should be applied to UE categories. Moreover, LTE-A is an enhanced LTE, LTE-A UE categories should be extended from current LTE ones to certain extent. Fundamental principles of Rel.8 UE categories can be considered to reuse in LTE-A UE categories. 
Proposed basic idea #2: LTE-A UE categories should be extended from current LTE categories. 
In addition to the highest UE category (1.2/0.6 Gbps), several practical UE categories should be defined in Rel.10 timeframe. While more enhanced features are involved into LTE-A, a wide range of various applications should be taken into consideration, not restricted only on cellular phones, smart phones, etc. For example, DL/UL MIMO might not be a power-efficient or cost-effective option for traditional cellular phones, but it could an attractive feature for laptops to obtained high data rates since laptops has fewer limit on multiple antennas and power issue than cellular phones. Therefore, several practical UE categories which enable new feature(s) should also be defined for potential or new market applications as well as mobile phones
Proposed basic idea #3: In addition to the highest UE category (1.2/0.6 Gbps), several practical UE categories which enable new feature(s) should also be defined for potential or new market applications as well as mobile phones.
At this stage, definition principles (i.e. the above-mentioned basic ideas) for LTE-A UE categories should be discussed and clarified prior to detailed data rates, etc. 
3. Conclusions

Several basic ideas are proposed for defining LTE-A UE categories in the following 
Proposed basic ideas: 

·  UE categorization principle should consider various supports to LTE-A features in not only Rel.10, but also later releases.
· LTE-A UE categories should be extended from current LTE categories.

· In addition to the highest UE category (1.2/0.6 Gbps), several practical UE categories which enable new feature(s) should also be defined for potential or new market applications as well as mobile phones.

References

[1] R1-1013348, “UE Categories for Rel.10,” NTT DOCOMO, AT&T, TeliaSonera, Orange, Deutsche Telekom, Telecom Italia
[2] 3GPP, R4-101488, NTT DOCOMO, “Way forward for LTE-A UE categories/capabilities in RAN4”
[3] 3GPP, R2-071332, T-Mobile et al., “Guidelines on the Definition of LTE UE Classes”
[4] 3GPP, R1-073439, NTT DOCOMO et al., “UE categories”
[5] 3GPP, R4-101062, NTT DOCOMO, Deutsche Telekom, TeliaSonera, US Cellular, CMCC, AT&T, KDDI, Telecom Italia, Orange, Verizon, Telenor, T-mobile USA, Sprint, Telefonica, SKT, LGT, KT, Clearwire, “LTE-A deployment scenarios”
[6] 3GPP, R4-101067, NTT DOCOMO, Deutsche Telekom, TeliaSonera, US Cellular, CMCC, AT&T, KDDI, Telecom Italia, Orange, Verizon, Telenor, T-mobile USA, Sprint, Telefonica, SKT, LGT, KT, Clearwire, “TP; Annex A; TRab.cde  UE Rel 10”
























































































































































































































- 1/2 -

