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1. Introduction
This document discusses the need for additional UE categories between UE category 7 and UE category 8 and proposes adding UE Categories to support concurrent operation of 4X4 MIMO and CA. 
2. Discussion

RAN plenary agreed in [3] to create a new UE category 9 and 10 with a DL peak data rate of 450 Mbps and the UL paired with the same processing requirements as the existing UL Cat.6 and UL Cat.7. Both UE category 9 and UE category 10 have a 450 Mbps maximum peak DL data rate, the difference between the two UE categories is that UE category 9 is paired with UL UE category 6 and UE category 10 is paired with UL UE category 7. There was discussion on how to handle both 256 QAM and UL 64 at the last RAN plenary, however there was no agreement.  
The issue came up a plenary about having different peak data rates for UE categories supporting optional 256 QAM. Sprint doesn’t have a strong view on this topic, however we don’t see the need to restrict the number of UE categories to a handful.  It is unlikely in the US market that UE categories will be used by consumers to differentiate between products. 
Contributions [4] and [5] proposed expanding the number of UE categories to address areas where the 450 Mbps approved in [3] limits the DL data rate. 
UE categories 9 and 10 are able to address most of the 3DL CA possibilities however they fail to address the increased peak data rates when 4X4 MIMO is used on all of the CA carriers.

Table 1 shows the associated throughput requirements for various deployment scenarios. The highlighted items are the newly proposed UE categories. 
Furthermore it may be useful for RAN1 to begin work on a matrix or roadmap to plan out future UE categories needs. This could be based on projected industry demand from contributions by working group participants. Such a matrix would facilitate and streamline work within the working group. This could be undertaken outside of the WG meeting on the email exploders. 

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 (Note)
	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
	Deployment Scenario

	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 8
	2998560
	299856
	35982720
	8
	

	Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4
	3 Carrier CA & 2X2 @ MIMO

	Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4
	3 Carrier CA & 2X2 @ MIMO

	Category X
	904512
	149776 (4 layers)

75376 (2 layers)
	TBD
	2 or 4
	3 Carrier CA & 4X4 @ MIMO

	Category Y
	1206016
	149776 (4 layers)

75376 (2 layers)
	TBD
	2 or 4
	4 carrier CA & 4X4 MIMO

	Category Z
	1507500
	149776 (4 layers)

75376 (2 layers)
	TBD
	2 or 4 
	5 carrier CA & 4X4 MIMO.

	
	


3. Conclusion

The lack of new UE categories will force chipset and operators to use category 8 devices for deployment scenarios that are currently supported in the standard or could be deployed in the near future.  This contribution proposes solutions to address the problem. 
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