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1 Introduction

Discussion on UE categories has started in other RAN WGs, and related physical layer aspects, such as should also be addressed by RAN1.
2 Discussion

2.1 General considerations

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. Therefore, new categories will need to be added to the list of existing Rel-8/9 categories.
For Rel-10 UEs, a certain Rel-8/9 category should be assumed as baseline category. Considering that category 3 is widely deployed in Rel-8/9, it should be the baseline category for Rel-10. In addition, support for 2 DL CC contiguous allocation within 20MHz should be mandatory [1] to allow all Rel-10 UEs to take advantage from enhanced interference management and to support bandwidth extension with guaranteed backward compatibility of legacy UEs. 
As the PDSCH decoding complexity depends on the total bitrate, the number of HARQ processes due to different layers or CCs is less critical than the total soft buffer size.
The PDCCH decoding complexity is mainly related to the number of BDs and the overall PDCCH complexity added by Rel-10 features. For the number of BDs, agreement was reached at RAN1#60bis on a linear increase with the number of supported CCs, and further discussion is needed on exact details and the value of the number of BDs.
UE platforms may be integrated in a large range of devices, ranging from downlink oriented devices such as data modules and smartphones to uplink oriented devices such as digital cameras or network attached storage (NAS) acting as web server. Feature dependencies should therefore be minimized to allow for flexibility in product implementation based on market demands at the time when commercial devices become available while avoiding all the problems with FGI bits. Similarly, the DL and UL categories should be indicated independently. 
Regarding the RAN1/RAN4 work split on UE categories, our understanding is that RAN1 is main responsible for L1 parameters, such as data rate, layers, CCs, modulation level. RAN1 should therefore decide on the number of supported CCs in relation to other L1 parameters. RAN4 should decide spectral arrangement of CCs. Given that the only existing proposals on the number of CCs in the Rel-10 UE categories are on 2 CCs, this may however not be a big issue to resolve between the WGs.
2.2 DL Categories

As a principle, the number of DL categories should be kept low. We propose a low-end (baseline) Rel-10 category based on category 3 (100Mbps) with support of 2 CC within contiguous 20MHz. In addition to that, a high-end category, supporting 1200Mbps within 40 MHz, is needed in the Rel-10 specification. Sufficient granularity should be provided with intermediate steps, e.g. of 300 and 600Mbps. The support of either intra- or interband carrier aggregation is a separate capability and should be defined by RAN4. The DL categories outline in Table 1 below as intended as a starting point for further discussion.
Table 1: DL Categories

	 
	DL peak data rate
	DL TBS per TTI
	DL TBS per CW
	DL layer
	DL CC

	DL1 (Cat 3)
	100Mbps
	102048 (20MHz)
	75376
	2
	2

	DL2
	300Mbps
	301504 (40MHz)
	75376
	2
	2

	DL3
	600Mbps
	2*299552 (40MHz)
	149776
	4
	2

	DL4
	1200Mbps
	~ 4*301504 (40MHz)
	~ 4*75376
	8
	2


2.3 UL Categories

Similar as for the DL, the number of UL categories should be kept low. We propose also for the uplink a low-end (baseline) Rel-10 category based on category 3 (50Mbps), without the need for mandatory support of 2 CC. In addition, a high-end category, supporting 600Mbps within 40 MHz, is needed in the Rel-10 specification. Detailed trade-off between multi-layer, multi-carrier and higher order modulation may need further considerations, although we suggest that as a principle two-layer transmission should be preferred over higher order modulation. Sufficient granularity should be provided with intermediate steps of e.g. 100, 200, 300 and 600Mbps. The support of either intra- or interband carrier aggregation is a separate capability and should be defined by RAN4. The DL categories outline in Table 1 below as intended as a starting point for further discussion.
Table 2: UL Categories

	 
	UL peak data rate
	UL TBS per TTI
	64QAM
	UL layer
	UL CC

	UL1 (Cat 3)
	50Mbps
	51024
	No
	1
	1

	UL2
	100Mbps
	102048 (40MHz)
	No
	2
	1

	UL3
	200Mbps
	2*102048 (40MHz)
	No
	2
	2

	UL4
	300Mbps
	3*102048 (40MHz)
	Yes
	2
	2

	UL5
	600Mbps
	6*102048 (40MHz)
	Yes
	4
	2


3 Conclusions

We propose that RAN1 starts to discuss the principles for defining the Rel-10 UE capabilities, focusing on the definition of the low-end and high-end categories, including the relation of peak data rate, modulation order, number of layers and CCs. Following that, necessary intermediate categories should be discussed. The discussions in RAN1 should be synchronised with the discussions in RAN4 and RAN2.
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