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Introduction
A WF on UE category to support 256QAM [1] was discussed in RAN1#76-bis meeting. It was proposed to add second value to the existing UE categories 3 to 10. It would mean each category has two speed classes.
In this contribution, we provide our view on this topic. 
Discussion
Discussion on existing categories
UE category by itself represents UE speed class irrespective of capability as provided in Table 2.1.
Table 2.1: list of existing speed classes (approximate)
	UE Category
	Speed class

	
	DL
	UL

	1
	10Mbps
	5Mbps

	2
	50Mbps
	25Mbps

	3
	100Mbps
	50Mbps

	4
	150Mbps
	50Mbps

	5
	300Mbps
	75Mbps

	6
	300Mbps
	50Mbps

	7
	300Mbps
	100Mbps

	8
	3Gbps
	1.5Gbps

	9
	450Mbps
	50Mbps

	10
	450Mbps
	100Mbps



Therefore it would be confusing if existing category would represent two speed classes depending on capability of 256QAM. In our view, this approach would actually increase speed classes but just not to have name (or category) for it to identify the new speed classes.
It would be preferable to keep UE category by itself represents UE speed class irrespective of capability of 256QAM.
Proposal:
· Keep each UE category by itself represents UE speed class irrespective of capability
· Do not change “Maximum number of DL-SCH transport block bits received within a TTI” of existing UE categories in [2]
· No need to change “Total number of soft channel bits” in [2]

Meanwhile, as proposed in [3], it will make sense to have increased “Maximum number of bits of a DL-SCH transport block received within a TTI” of existing categories (4 or higher) to address 256QAM without changing “Maximum number of DL-SCH transport block bits received within a TTI”. Category 6/7 UE with 256QAM capability, for example, may achieve 200Mbps in single cell operation.
[bookmark: _GoBack]Regarding categories 1 – 3, we don’t see necessity of optimization to address 256QAM as they are intended for reduced speed classes and lower cost.

If UE speed classes addressing 256QAM would be needed, new UE categories should be introduced.
Proposal:
· Introduce new UE categories to address higher UE speed class enabled by 256QAM if necessary

On the other hand, it would not be preferable to increase UE category number so much. One possible approach could be to introduce a naming rule of UE category addressing 256QAM, e.g. to append suffix, such as “A” to the categories not supporting 256QAM, like Category 4A, etc. This approach actually increases UE category but may not confuse user so much.
New categories
Possible downlink speed classes with / without support of 256QAM as well as existing one are listed in Table 2.2. Looking at the table, some of speed classes are very similar to the next one. Therefore it would be not needed to support all of speed classes. Some could be covered by higher one.
Regarding UL speed class, two categories are added for one downlink speed class with different uplink speed classes from Rel-10. It might be preferable to take into account how to handle UL 64QAM at the same time if it could be decoupled from Category 5 and 8 and become a capability.
Table 2.2: list of existing and candidate downlink speed classes
	DL speed class
	Covered scenario
	Note

	10Mbps
	
	Category 1

	50Mbps
	
	Category 2

	100Mbps
	
	Category 3

	150Mbps
	20MHz * 2 layers * 64QAM
	Category 4

	200Mbps
	20MHz * 2 layers * 256QAM
	(This could be covered by Category 5/6/7)

	300Mbps
	20MHz * 4 layers * 64QAM
40MHz * 2 layers * 64QAM
	Category 5/6/7

	400Mbps
	40MHz * 2 layers * 256QAM
20MHz * 4 layers * 256QAM
	(This could be covered by Category 9/10)

	450Mbps
	60MHz * 2 layers * 64QAM
	Category 9/10

	600Mbps
	80MHz * 2 layers * 64QAM 
60MHz * 2 layers * 256QAM
40MHz * 4 layers * 64QAM
20MHz * 8 layers * 64QAM
	

	750Mbps
	100MHz * 2 layers * 64QAM
	

	800Mbps
	80MHz * 2 layers * 256QAM
40MHz * 4 layers * 256QAM
20MHz * 8 layers * 256QAM
	

	900Mbps
	60MHz * 4 layers * 64QAM
	

	1Gbps
	100MHz * 2 layers * 256QAM
	

	1.2Gbps
	80MHz * 4 layers * 64QAM
60MHz * 4 layers * 256QAM
40MHz * 8 layers * 64QAM
	

	1.5Gbps
	100MHz * 4 layers * 64QAM
	

	1.6Gbps
	80MHz * 4 layers * 256QAM
40MHz * 4 layers * 256QAM
	

	1.8Gbps
	60MHz * 8 layers * 64QAM
	

	2Gbps
	100MHz * 4 layers * 256QAM
	

	2.4Gbps
	80MHz * 8 layers * 64QAM
60MHz * 8 layers * 256QAM
	

	3Gbps
	100MHz * 8 layers * 64QAM
	Category 8

	3.2Gbps
	80MHz * 8 layers * 256QAM
	

	4Gbps
	100MHz * 8 layers * 256QAM
	



Summary
Proposal:
· Keep each UE category by itself represents UE speed class irrespective of capability
· Do not change “Maximum number of DL-SCH transport block bits received within a TTI” of existing UE categories in [2]
· No need to change “Total number of soft channel bits” in [2]
· Introduce new UE categories to address higher UE speed class enabled by 256QAM if necessary
· It could be considered to have a naming rule of UE category addressing 256QAM, e.g. to append suffix “A” to the category, such as Category 4A, instead of introducing completely new Category number.
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Annex
Table 4.1-1 [36.306]: 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
	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

	Category 10
	452256
	149776 (4 layers)
75376 (2 layers)
	5481216
	2 or 4

	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.






