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1. Introduction
In this document we discuss the need of new UE categories, especially those between the current category 7 and 8.
2. Discussion
In the past UE categories were defined in order to match the UE processing capability to the data throughput that radio interface can achieve. For example, the categories 6 to 8 were added in release-10 to address the bandwidth increase thanks to Carrier Aggregation which was also standardized in release-10. While CA combinations and UE categories are handled separately in UE capability signalling, some release-10 categories were defined mainly targeting 2DL CA, e.g. 2DL CA + 2 layer MIMO for categories 6 and 7.
There are on-going efforts in RAN indicating further evolution of LTE radio interface, e.g;

· In RAN#60 meeting, work items for 3DL Carrier Aggregation were approved.

· Support for 256QAM is looked at within Small Cell Enhancement study.

We propose RAN to start discussing the need of new UE categories so that further evolution of LTE radio interface is addressed sufficiently well in advance.
2.1. New UE categories

Below we tried to provide exemplary new UE categories (highlighted in red) with potential “use cases” for each category. We envision those new UE categories will map to processing capabilities between the current category 7 and 8. Therefore, those new UE categories are denoted as 7a to 7c below.
Table -1: Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL
	Support for 256QAM in DL
	“use cases”

	Category 1
	10296
	10296
	250368
	1
	-
	

	Category 2
	51024
	51024
	1237248
	2
	-
	

	Category 3
	102048
	75376
	1237248
	2
	-
	

	Category 4
	150752
	75376
	1827072
	2
	-
	

	Category 5
	299552
	149776
	3667200
	4
	-
	

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4
	-
	

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4
	-
	

	Category 7a
	407360
	203704 (4 layers)
101840 (2 layers)
	5481216
	2 or 4
	Yes

	“400Mbps”
· 1DL + 4 layer MIMO + 256QAM

· 2DL CA + 2 layer MIMO + 256QAM

	Category 7b
	452256
	149776 (4 layers)
75376 (2 layers)

	5481216
	2 or 4
	No
	“450Mbps”
· 2DL CA + 4 layer MIMO

· 3DL CA + 2 layer MIMO

	Category 7c
	603008
	149776 (4 layers)
75376 (2 layers)

	7308288
	2 or 4
	No
	“600Mbps”
· 2DL CA + 4 layer MIMO

· 4DL CA + 2 layer MIMO



	Category 7d
	603008
	203704 (4 layers)
101840 (2 layers)

	7308288
	2 or 4
	Yes
	“600Mbps”
· 2DL CA + 4 layer MIMO + 256QAM
· 3DL CA + 2 layer MIMO + 256QAM

	Category 8
	2998560
	299856
	35982720
	8
	-
	


Table-2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL
	“use cases”

	Category 1
	5160
	5160
	No
	

	Category 2
	25456
	25456
	No
	

	Category 3
	51024
	51024
	No
	

	Category 4
	51024
	51024
	No
	

	Category 5
	75376
	75376
	Yes
	

	Category 6
	51024
	51024
	No
	

	Category 7
	102048
	51024
	No
	

	Category 7a
	150752
	75376
	Yes
	“150Mbps”
· 2UL CA + 64QAM
· 1UL + 2 layer MIMO + 64QAM

	Category 7b
	204096
	51024
	No
	“200Mbps”
· 2UL CA + 2 layer MIMO

	Category 7c
	301504
	75376
	Yes
	“300Mbps”
· 2UL CA + 2 layer MIMO + 64QAM

	Category 8
	1497760
	149776
	Yes
	


Proposal 1:
RAN to discuss the need of new UE categories to address further evolution of LTE radio interface

2.2. Decoupling between DL and UL categories
It seems evident from the past discussion for the LTE radio interface that DL and UL evolutions are not necessary happening at the same time. In the way forward on 3DL CA for example, it has been agreed in RAN#60 meeting that combination with single UL is assumed.

LTE is expanding its reach to various applications, e.g. Machine Type communication, Device to Device, and there will be more to come. Market demand for DL and UL “throughput” may well be different depending on the applications operators are looking for. 
The current way of UE categories being defined is therefore too restrictive and can jeopardize the real radio interface evolution in the market. In order to be able to meet future demands in flexible manners, we propose to decouple the UL categories and DL categories for the new UE categories to be defined. 
Proposal 2:
RAN to agree on the decoupling between DL and UL categories for the new UE categories to be defined
3. Conclusion
In this document we proposed RAN to discuss the need of new UE categories, especially those between the current category 7 and 8, in order to address further evolution of LTE radio interface. We also proposed RAN to agree on the decoupling between DL and UL categories for the new UE categories to be defined so that various data throughput demands can be served in flexible manners.
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Proposal 2:
RAN to agree on the decoupling between DL and UL categories for the new UE categories to be defined
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