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1 Introduction
In RAN#67, it was decided to introduce two new DL UE categories, one with 750 or 800 Mbps and one with 1.0 Gbps. The decision on whether the lower new category supports 750 or 800 Mbps was left for RAN1 including which feature combinations that should be the basis for this new category.

In this contribution, we discuss the new category and make a recommendation for the parameter values. 
2 Discussion
2.1 New category parameters
In the RAN1#67 way forward[1], the following examples of DL feature combinations were targeted for the categories proposed as shown in Table 1. The maximum number of transport block bits for each combination has been added to the table as well as the natural division of the different combinations into the two new categories. 
Table 1: Feature combinations
	Example combination #
	Combinations of component carriers, layers and modulation 
	Maximum number of DL-SCH transport block bits within a TTI
	New DL category

	1
	2 CC 4x4MIMO 64QAM + 1CC 2x2MIMO 64QAM
	749856
	15

(750/800 Mpbs)

	2
	1 CC 4x4MIMO 64QAM + 3CC 2x2MIMO 64QAM
	751808
	

	3
	5CC 2x2MIMO 64QAM
	753760
	

	4
	4CC 2x2MIMO 256QAM
	783168
	

	5
	1CC 4x4MIMO 256QAM + 2CC 2x2MIMO 256QAM
	783216
	

	6
	2CC 4x4MIMO 256QAM
	783264
	

	7
	5CC 2x2MIMO 256QAM
	978960
	16

(1 Gpbs)

	8
	2CC 4x4MIMO 256QAM + 1CC 2x2MIMO 256QAM
	979056
	

	9
	1CC 4x4MIMO 256QAM + 3CC 2x2MIMO 256QAM
	979008
	

	10
	3CC 4x4MIMO 64QAM + 1CC 2x2 MIMO 64QAM
	1049408
	

	11
	2CC 4x4MIMO 64QAM + 3CC 2x2 MIMO 64QAM
	1051360
	


When categories 11 and 12 were defined, the category DL parameters were selected based on the combinations with the highest peak data rate. With the same approach, this means selecting combinations 6 and 11 from table 1 as the basis for categories15 and 16 respectively, giving the values for the new DL categories shown in the table below.

Proposal 1: Introduce a new UE DL Categories 15 and 16 according to the table below. 
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	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

	DL Category 15
	 783264
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	9486336
	2 or 4

	DL Category 16
	1051360
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	12789504
	2 or 4


Note that RAN1#78bis indicated in an LS[2] to RAN2 that with the statement in 36.306 that “The carrier aggregation and MIMO capabilities indicated for at least one band combination shall meet the processing requirements defined by the physical layer parameter values in the UE category”, it may not be possible to support band combinations with lower peak data rate than those defined in the category. This statement is still in 36.306 and RAN1’s comment is therefore still valid. 
Removing the statement from 36.306 would remove the lower bound for the data rate for a category which is undesirable. An alternative is to indicate a range in the value for maximum number of DL-SCH transport block bits received within a TTI in the table in 36.306. Soft buffer sizes should still be based on the maximum data rate. Further discussion is needed how to handle this in the specifications.
Proposal 2: Discuss further how to handle in the specifications a range of different feature combinations within the same UE category. 
2.2 Pairing with UL UE categories
It also needs to be decided which UL categories that are allowed in combination with the new UE categories. In order to avoid too tight dependencies with UL features, we propose that the new categories can be paired with UL category 3(no 64QAM, no MIMO/UL CA), 5(64QAM, no MIMO/UL CA ) or 13(64QAM, with 2x2 MIMO or UL CA). Additionally, the new categories will indicate UE categories 12, 10, 7 and 4.
Proposal 3: The new DL categories 15 and 16 can be paired with UL category 3, 5 or 13 and also indicate UE categories 12, 10, 7 and 4.
3 Conclusions

In this contribution we discussed the introduction of two new UE categories and make the following proposals: 
Proposal 1: Introduce a new UE DL Categories 15 and 16 according to the table below. 
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	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

	DL Category 15
	 783264
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	9486336
	2 or 4

	DL Category 16
	1051360
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	12738816
	2 or 4


Proposal 2: Discuss further how to handle a range of different feature combinations within the same UE category.
Proposal 3: The new DL categories 15 and 16 can be paired with UL category 3, 5 or 13 and also indicate categories 12, 10, 7 and 4.
See [3] and [4] for accompanying CRs to 36.212 and 36.306 respectively. An LS to RAN2 should be sent indicating the changes to 36.306[5].
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