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1 Introduction
In Rel-12, two new UE DL categories (15 and 16) were introduced to cover respectively the peak date rates of (750&800) Mbps and (1000&1050) Mbps. However the CA, 4*4 layers and DL 256QAM are not thoroughly considered in the supported combination of DL categories 15 and 16. The features DL 256QAM and 4*4 MIMO are more and more supported in implementations. To get the benefits of DL 256QAM and 4*4 MIMO for 3CCs and 4CCs deployment scenarios, new UE categories should be defined.
In addition, in Rel-13, the WID CA enhancement has been completed, and based on it the UE can support up to 32 CCs. New UE categories, DL cat 17 (25Gbps) and UL cat 14 (9.6Gbps) have been introduced. However as it happened previously with cat 8, these new categories (DL cat 17 and UL cat 14) are far from being available. To be realistic, we should also consider the scenarios from Rel-13 CA enhancement when we introduce new UE categories.

In this paper we propose to introduce new UE DL cat 18 and 19 for 1.2 and 1.6Gbps respectively, in order to meet the marketing requirement and trend. 
2 Discussion
We can analyse which feature combinations can be implemented to achieve the target peak data rate, following the principle already agree in RAN that different features can be used together.

Which DL feature combinations can be considered? 

To support 1200Mbps, the following feature combinations can be considered:

For normal CA operation:

· 4CC 4*4MIMO;
· 1CC 4*4 MIMO 256QAM + 4CC 2*2MIMO 256QAM; 

· 3CC 4*4MIMO 256QAM; 
· 2CC 4*4MIMO 256QAM + 2CC 2*2MIMO 256QAM;
· 1CC 4*4 MIMO 256QAM + 4CC 2*2MIMO 256QAM;
· 2CC 8*8MIMO; 
· 1CC 8*8MIMO+ 2 CC 4*4MIMO; 
· 1CC 8*8MIMO + 1CC 4*4MIMO + 2CC 2*2MIMO; 
· 1CC 8*8MIMO + 4CC 2*2MIMO; 4CC 4*4MIMO; 
· 1CC 8*8 MIMO 256QAM + 1CC 4*4MIMO 256QAM; 
· 1CC 8*8 MIMO 256QAM + 2CC 2*2 MIMO 256QAM; 
For more than 5CCs:

· 8CC 2*2 MIMO; 
· 1CC 4*4 MIMO + 6CC 2*2MIMO;
· 6CC 2*2 MIMO 256QAM;

NOTE: we did not list all possible combinations for more than 5CCs.  
To support 1600Mbps, the following feature combinations can be considered:
For normal CA operation:
· 4CC 4*4 MIMO 256 QAM;

· 2CC 8*8MIMO 256QAM; 
· 1CC 8*8MIMO 256QAM +2CC 4*4MIMO 256QAM; 
· 1CC 8*8MIMO 256QAM + 1CC 4*4MIMO 256QAM + 2CC 2*2MIMO 256QAM; 
· 1CC 8*8MIMO 256QAM +4CC 2*2MIMO 256QAM; 
For more than 5CCs:

· 8CC 2*2 MIMO + 2CC 2*2MIMO 256QAM;

· 8CC 2*2 MIMO 256QAM; 
NOTE: we did not list all possible combinations for more than 5CCs.  
Below there is a summary table, which include more technical details:
	UE DL Category
	Application scenario
	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
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category 18 (1200Mbps)
	8CC 2*2 MIMO
	1206016
	75376 (2 layers, 64QAM)
	2

	
	4CC 4*4MIMO;

	1198208
	149776 (4 layers, 64QAM)

	4 

	
	1CC 4*4 MIMO 256QAM + 4CC 2*2MIMO 256QAM
	1174800
	97896 (2 layers, 256QAM)
195816 (4 layers, 256QAM)

	2 ,4

	
	3CC 4*4MIMO 256QAM
	1174896
	195816 (4 layers, 256QAM)

	4

	
	2CC 4*4MIMO 256QAM + 2CC 2*2MIMO 256QAM
	1174848
	97896 (2 layers, 256QAM)
195816 (4 layers, 256QAM)

	2,4

	DL Category 19 (1600Mbps)
	8CC 2*2 MIMO + 2CC 2*2MIMO 256QAM
	1597600
	75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	2

	
	4CC 4*4MIMO 256QAM
	1566528
	195816 (4 layers, 256QAM)

	4

	
	8CC 2*2 MIMO 256QAM
	1566336
	97896 (2 layers, 256QAM)
	2


NOTE 1: 8*8 MIMO is not taken into account in the table.  

NOTE 2: we did not list all possible combinations for more than 5CCs.  
Based on the feature combinations listed above, we have the following proposal:
Proposal 1: Introduce new UE DL categories 18 for 1200Mbps and 19 for 1600Mbps.
Which UL categories should be used in combination with the new DL categories? 

The existing UL categories are shown as below: 
	UE UL 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

	UL Category M1
	1000
	1000
	No

	UL Category 0
	1000
	1000
	No

	UL Category 3
	51024
	51024
	No

	UL Category 5
	75376
	75376
	Yes

	UL Category 7
	102048
	51024
	No

	UL Category 8
	1497760
	149776
	Yes

	UL Category 13
	150752
	75376
	Yes

	UL Category 14
	9585664
	149776
	Yes


In order to allow different options, for DL categories 18 and 19, UL categories 3, 5, 7 and 13 can be reused, and we do not see the immediate need to introduce new ones. In summary, we can allow the following DL/UL combinations:
	UE DL Category
	UE UL Category

	DL Category 18
	UL Category 3

	DL Category 18
	UL Category 5

	DL Category 18
	UL Category 7

	DL Category 18
	UL Category 13

	DL Category 19
	UL Category 3

	DL Category 19
	UL Category 5

	DL Category 19
	UL Category 7

	DL Category 19
	UL Category 13


Therefore we have the following proposal:

Proposal 2: reuse UL cat 3, 5, 7 and 13 for DL cat 18 and 19 as corresponding UL categories.
From which release the new DL categories should be introduced? 

We noticed recently the trend to unnecessarily delay the introduction of new feature to future releases, and then the following consequence of operators asking to back-port newly introduced categories to legacy releases. This is clearly not logical and among the other issues, it causes problems to chipset implementation roadmaps, that need to be planned properly and well in advance (hardware impacts). 

Considering that clear market requirements to introduce the DL peak data rate of 1200 and 1600Mbps were already observed, in order to satisfy these requirements we propose to not delay the definition of these new categories:
Proposal 3: Introduce new UE DL categories 18 and 19 for 1200 and 1600Mbps from Rel-13.
What next?
As usual, the technical work should be done in the working group, so we propose RAN to give them a task:
Proposal 4: Send an LS to RAN1 and RAN2 to ask them to provide the corresponding CRs for RAN#73.
3 Conclusion
In this contribution, we provide the analysis on the proposed new DL categories for 1200 and 1600Mbps, and have following proposals: 
Proposal 1: Introduce new UE DL categories 18 for 1200Mbps and 19 for 1600Mbps.
Proposal 2: reuse UL cat 3, 5, 7 and 13 for DL cat 18 and 19 as corresponding UL categories.

Proposal 3: Introduce new UE DL categories 18 and 19 for 1200 and 1600Mbps from Rel-13.
Proposal 4: Send an LS to RAN1 and RAN2 to ask them to provide the corresponding CRs for RAN#73.
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