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1
Introduction
This contribution discusses a need of defining a new E-UTRA UE category for enabling better device differation and allowing lower cost voice centric UEs with moderate DL and UL peak data rates.  In the contribution we propose a new E-UTRA UE category (Category 6) for REL9 and that RAN4 develops new additional UE requirements based on 1Rx assumptions for small voice centric UEs, at least for lower frequency bands. More or less the same contribution has been submitted both to RAN2 and RAN4 in order to facilitate the discussion of UE classes and UE requirements as whole. 
2
Discussion
For the LTE REL8 UEs five different UE categories 1-5 are defined in TS36.306. When these UE categories were defined for REL8 it was felt that the Category 1 should have sufficient low peak data rates to allow lower cost voice centric UEs for LTE REL8. However, it is worth noting that although the peak data rates were designed for voice centric UEs with rather low rate rates, the assumptions used for developing the minimum UE Rx requirements include Rx diversity with fully uncorrelated Rx branches. This RAN4 minimum requirement assumption penalises LTE as a technology for low cost voice centric devices compared to other technologies like GSM and WCDMA where the requirements based on 1Rx UEs in addition to Rx diversity UEs are included. We see that to ensure the competiveness of LTE technology it would be desirable that technology like LTE would also allow wide variety of different product categories on different cost points. 
As RAN4 has started developing more and more LTE frequency variants on lower frequency bands (below 1 GHz), we see that it would be worth discussing whether especially for some lower frequency bands UE minimum requirements based on 1Rx assumption should be developed in addition to the existing requirements based on Rx diversity enhancements and potential further enhancements of UE Rx requirements. Especially in small handsets diversity gain in true radiated UE reception performance is rather limited. By having many different UE requirements; minimum and additional optional enhanced requirements 3GPP can better provide means for enabling many different product categories ranging e.g. from small voice centric phones to laptops, data cards and multimedia entertainment devices.
In addition to having different levels of UE requirements it would be desirable to have enough different UE classes supporting different type of UE categories. While the existing UE Category is probably well suited for initial LTE voice centric phones, we see that considering how much data traffic is moving to cellular system and even to handheld voice centric devices we feel that the UE Category 1 sets somewhat articial maximum DL and UL peak data rates. Therefore wee see that in addition to the existing UE Category 1 it would be beneficial to define another UE category for voice centric devices with moderate peak data rate limits.
In Table 1 the existing peak data rates and some additional information of the current REL8 LTE UE categories are summerized for RF bandwidth of 20MHz. From the table we can observe that relative peak data increase from Category 1 to Category 2 is rather large (five times higher peak data rate for Category 2 than for Category 1) compared to the relative peak data rate increase between the UE categories 2-5.  The peak data rate of Category 3 is three times the peak data rate of Category 2 and between Category 3 and 4 the increase is even smaller.
Table 1 E-UTRA REL8 UE Categories
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While certain devices categories like laptops and data cards clearly benefit from and even require extremely high bit rates for supporting wide variety of applications including applications like IP television, some other device categories like more handset type of device categories would more benefit from moderate data rates due to aspects like cost, size and power efficiency. The E-UTRA specifications should efficiently enable development of all these different type of devices, including small voice centric handheld devices with moderate peak data rates. Therefore, in order for the E-UTRA specifications to better support different LTE device products and keep E-UTRA competitive technology, we propose that at least one additional UE category (Category 6) would be defined between the existing Category 1 and Category 2 in REL9.  We also propose that RAN4 develops additional UE requirements based on 1Rx assumptions at least for lower frequency bands where the real radiated gains from Rx diversity are limited in case of small handheld devices.  The existing UE requirements based on Rx diversity would naturally also kept and additionally some further enhancements to the existing requirements could be consided. These additional UE requirements are not likely impact the RAN2 specifications especially if a similar approach as in case of enhanced HSDPA UE requirements is chosen. It would then be sufficient that a manufacture declares what requirements a given UE supports. However, the detailed impact on the RAN2 specifications is dependent on the decisions made by RAN4.

In Table 2 below we propose a new moderate data rate UE category for voice centric UEs. The DL and UL peak data rates could be approximately 20 Mbps and 10 Mbps for 20 MHz RF BW respectively. Some further optimisations for the exact peak data rate limits could be considered e.g. from the L2 load perspective.
Table 2 Proposal for New E-UTRA UE Category 6 for REL9
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3
Proposal
In this contribution we have discussed a need for a new E-UTRA UE category and new UE requirements for enabling better device differation and ensuring the competitiveness of E-UTRA technology.  More or less the same contribution has been submitted both to RAN2 and RAN4 in order to facilitate the discussion of UE classes and UE requirements as whole. 
We propose that in REL9 a new UE category (Category 6) would be introduced between the existing Categories 1 and 2 in TS36.306 with DL and UL peak data rates of ~20 Mbps and  ~10 Mbps for 20 MHz RF BW respectively as also shown in the Table 2 of the previous section. 

We also propose that RAN4 develops additional UE requirements based on 1Rx assumptions at least for lower frequency bands where the real radiated gains from Rx diversity are limited in case of small handheld devices.  The existing UE requirements based on Rx diversity would naturally also kept and additionally some further enhancements to the existing requirements could be consided. 
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