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1 Introduction

The definition of RAN1 related aspects for Rel-10 UE categories have been discussed in previous RAN1 meetings [1-7]. 

2 Discussion

A Rel-10 UE has to be able to signal both Rel-8/9 and Rel-10 categories to the network, so that Rel-10 UEs can be identified in legacy networks. Furthermore, new features such as carrier aggregation and multi-layer transmission may exceed the values indicated in Rel-8/9 categories. Therefore, the existing UE categories will need to be extended both in a way that legacy networks can identify a Rel-10 UE, but also that new Rel-10 features leading to increased data rates are adequately reflected.

The existing UE categories can be extended either by defining new categories for each foreseen combination of carriers and number of MIMO layers. This may lead to a relatively large number of UE categories, whose support may depend on the exact band or band combination, discussed in RAN4. To avoid this, an alternative approach may be more practical where the UE categories are defined in a generic way, mostly reflecting the maximum achievable data rates and TB sizes, with separately signalled capabilities for carrier aggregation and number of MIMO layers, as suggested in [1]. This can imply that some of the existing categories are reused, while new categories can be added after demand even in later releases.

The value ranges of the separately signalled capabilities for carrier aggregation and multi layer transmission should cover the full range that is supported in the Rel-10 specifications, i.e. up to 5 CCs, and up to 8 and 4 MIMO layers for DL and UL, respectively. The exact values for each band and band combinations can be determined by RAN4 for each band and band combination that will be defined.

As discussed in [2], it is in principle beneficial to decouple UL and DL categories to provide more flexibility for implementing a broad range of devices, e.g. uplink heavy devices such as a digital SLR camera that can upload images over LTE. However, considering the UL data rates possible with even the lowest Rel-8/9 categories, such devices may very well be possible to build with mainstream UE categories, where economies of scale may outweigh the potential implementation savings from high UL / low DL data rate combinations. Hence, we see currently no need to decouple UL and DL categories for Rel-10.

New categories should be added with care, so that the number of categories does not increase unnecessarily. Considering DL and UL data rates, the Rel-8/9 categories already support up to 300Mbps in DL and 75Mbps in UL. While a high-end category should be added to reflect the potential of LTE Rel-10 irrespective of RAN4’s prioritisations, we see no urgent need to further extend the Rel-8/9 DL data rates in the Rel-10 time frame, although a moderate increase in UL data rates to 150Mbps may be appropriate as the Rel-10 UL data rates can increase with a factor of 4 from MIMO and an additional factor of 5 from carrier aggregation.

3 Conclusions

This contribution discussed relevant aspects for defining Rel-10 UE categories, and proposes the following principles to be adopted by RAN1.

· Rel-10 UE categories should be defined so that Rel-10 UEs can be identified in legacy networks

· Existing UE categories can be extended (and possibly reused), with individual signalling of carrier aggregation and MIMO capabilities in UL and DL

· The value range of the individually signalled capabilities should cover the full range supported in the Rel-10 core specifications, i.e. up to 5 CCs, and up to 8 and 4 MIMO layers for DL and UL, respectively

· New UE categories can be added according to what is needed in the Rel-10 timeframe, the amount of new categories should be minimized, and further categories can be added in later releases

· A high-end UE category should be defined to reflect the potential of LTE Rel-10

· Rel-10 UL and DL categories can be coupled into single categories, similar as in Rel-8/9
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