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1. Introduction
At the last Plenary, contributions [5][6] were discussed with no conclusion. Earlier, RAN1 has introduced three new categories [4]: 

· Cat 11: 600Mbps DL, 50Mbps UL
· Cat 12: 600Mbps DL, 100Mbps UL
· Cat 13: 4000Mbps DL, 1500 Mbps UL
In this contribution, we discuss the need for introducing further UE categories. 
2. Discussion
With the introduction of LAA, the available spectrum for LTE deployment can increase with a large step, which should be reflected in the addition of new UE categories. Even in the licensed spectrum case, support of 4-5 CCs should be reflected in the UE categories. 
2.1. Possible new categories
When introducing new categories, the peak data rate needs to be a multiple of 200Mbps (with 256QAM) or 150Mbps (without 256QAM); although with CA, a mixed sum is also possible, e.g. 2x200+150=550Mbps. 
In order to limit the number of new categories, the step size between categories should be non-trivial. For example, there is no need to have both 600Mbps and 550Mbps UE categories. 

Since the new category UEs are expected to have enhanced capabilities, in our view the category definition should follow the 200Mbps ‘raster’ corresponding to 256QAM support. Of course, this does *not* mean that 256QAM would be mandatory for any of the new categories. 

Based on the above requirements, we proposed the introduction of two new UE categories: 

· Cat x:  1000Mbps DL

· Cat y:  1600Mbps DL   

In the following, we give examples of realizing the Cat x (1000Mbps) peak data rate: 
· 5CC 2-layer MIMO 256QAM
· 1CC 4-layer MIMO 256QAM + 3CC 2-layer MIMO 256QAM

· 2CC 4-layer MIMO 256QAM + 1CC 2-layer MIMO 256QAM

· 2CC 4-layer MIMO 64QAM + 3CC 2-layer MIMO 64QAM (1050Mbps)

· 3CC 4-layer MIMO 64QAM + 1CC 2-layer MIMO 64QAM  (1050Mbps)

The 1000Mbps category should be defined for Rel-12, while the release for the 1600Mbps could be Rel-13+.

2.2. Decoupling DL and UL Categories

In earlier discussions, it was proposed to split DL and UL categories. A potential drawback of such an approach is a large number of possible DL and UL category combinations, many of which would not be practically sensible (e.g. maximum UL category paired with minimum DL category).  It is understood that to prevent this scenario, a set of allowed DL Cat and UL Cat combinations may still need to be defined, which would be in effect be similar to defining a category for each DL+UL combination, i.e. similar to no split. 

Nevertheless, we would prefer to split the DL and UL categories. The DL UL category split would still reduce the duplication already present in the 36.306 tables, which is expected to get worse when more UL options are introduced.   

A possible way of introducing the DL – UL category split is the following: 

· Introduce DL Categories and UL Categories with numerals. 
· Existing attributes would be copied over as DL or UL categories under the number of the first UE category in which they appeared. For example, there would be UL Cat 0, 1, 2, 3, 5, 7, 8. The following UL categories would not be used: 4, 6, 8, 10, 11, 12 and 13. 
· New UL categories in the future would be introduced starting from UL Cat 14. 
· Same process for the DL categories, except that every DL category would also include MBMS parameters. 
· Going forward, the UE would indicate a pair of DL and UL categories. 
· In releases farther in the future, the UE would signal a sequence of pairs, one pair for each preceding release, as today with UE categories.         
3. Conclusion
In this document we discussed the introduction of new UE categories. The following proposals were made: 

· The DL peak data rates of new UE categories should be a multiple of 200Mbps 
· The following two new UE categories should be added

· Cat x:  1000Mbps DL

· Cat y:  1600Mbps DL   

· The 1000Mbps category should be defined for Rel-12, while the release for the 1600Mbps could be Rel-13+.
· The UL peak data rate(s) for the new categories is TBD.  
· Decoupling of DL and UL categories should be considered. 
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