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1 Introduction
Up until Release 12, in both the LTE and UMTS specifications, there has been the principle that a single UE category corresponds to a single peak data rate. This principle provides simplicity to the specifications and clarity to the market.
As part of the small cell enhancements work item [1], RAN1 has agreed UE categories for LTE Rel.-12 to take account of the 256QAM feature. Concerns were raised in RAN1 that these RAN1-agreed UE categories broke the principle of a one-to-one mapping between UE category and peak data rate. As a consequence, an LS [2] concerning these UE categories has been CC-ed to RAN plenary.

Whatever the technical merits of the detailed numbers that comprise the RAN1-agreed UE categories, we consider that the RAN specifications shouldn’t break the principle that a single UE category corresponds to a single peak data rate, unless breaking this principle has been endorsed by TSG-RAN. Our proposal is hence that:
Proposal: TSG-RAN replies to the LS from RAN1 [2], stating that TSG-RAN want each Release-12 UE category to correspond to a single peak data rate.

2 Discussion

The appendix of this document shows the RAN1-agreed [2] UE categories for the support of the 256QAM feature. Notable aspects are:

· A Release-12 category 6 UE supports a peak data rate of 300Mbps normally, but supports a peak data rate of 400Mbps if 256QAM is supported. There is no single peak data rate that can be associated with a Release-12 category 6 UE.
· The peak data rate of a Release-12 category 6 UE may now be different to the peak data rate of a Release-11 category 6 UE (a Release-12 category 6 UE can now support a peak data rate of 400Mbps whereas a Release-11 UE could only ever support a peak data rate of 300Mbps).
· The observations for a category 6 UE also apply to a category 7 UE.
If these agreements were introduced in the specifications, the LTE specifications would be in a state where:

· The peak data rate supported by a UE cannot be understood directly from the UE category

· The peak data rate of a certain categories of UE depends on the Release of the specifications

Our opinion is that 3GPP specifications should not be in this state.
3 Way Forward

The principle that a single UE category corresponds to a single peak data rate could be easily upheld in the Release-12 specifications by separating out the “category 6 UE without 256QAM” and the “category 6 UE with 256QAM” by defining separate UE categories (e.g. category 6 and category 6A; or category 6 and category 14). There may be other potential solutions that experts in RAN1 and RAN2 could agree on.

The proposed way forward is that TSG-RAN should respond to the LS on 256QAM UE categories [2], stating that in Release-12 the principle that a single UE category should have a single associated peak data rate should be upheld. RAN1 and RAN2 WGs could then come up with a solution in line with TSG-RAN guidance.

4 Conclusion

This document proposes that 3GPP maintain the principle into Release-12 that a single UE category corresponds to a single peak data rate.

Proposal: TSG-RAN replies to the LS from RAN1 [2], stating that TSG-RAN want each Release-12 UE category to correspond to a single peak data rate.
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Appendix: RAN1-agreed UE categories
The table below is extracted from [2] and details the UE categories that RAN1 has agreed to support 256QAM operation. The elements of the table that break the principle that a single UE category has a single peak data rate are highlighted.

Table 4.1-1: 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

	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 (-)
391632 (256QAM configured; FFS if it is applicable to UEs without 256QAM configuration or capability)
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	Category 7
	301504(-)
391632 (256QAM configured; FFS if it is applicable to UEs without 256QAM configuration or capability)
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 11
	[587376]
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	[7114752]
	2 or 4

	Category 12
	[587376]
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	[7114752]
	2 or 4

	Category 13
	3916560
	391656
	47431680
	8

	NOTE:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.



