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1 Introduction

At RAN#63 meeting, in [1] some new UE categories were proposed to achieve higher peak data rate, e.g. 600Mbps, however no consensus was achieved, therefore the discussion on this issue will continue in the RAN plenary. In this contribution, we provide the analysis on the introduction of new categories for 600Mbps and 900Mbps. 

2 Discussion

At RAN#63 meeting, the CRs on new UE categories, Cat 9 and10 have been approved in order to support the DL peak data rate of 450Mbps and the UL with the same requirement as existing Cat 6 and 7.  
The scenario for DL 450Mbps is:
· DL: 3CCs with 2 layers MIMO or 2 CCs, one with 4 layers MIMO, another with 2 layers MIMO;
· UL: 1CC or 2CCs; with or without UL 64QAM;
Note 1: How to support UL 64QAM will be discussed separately;
Nevertheless, these two new categories for DL 450Mbps do not meet the market requirement completely, and clear market requirements to introduce the DL peak data rate of 600Mbps and 900Mbps were observed.
The scenario for 600Mbps is:
· DL: 2CCs with 4 layers MIMO or 4 CCs with 2 layers MIMO;
· UL: 1CC or 2CCs; with or without UL 64QAM;
The scenario for 900Mbps is:
· DL: 3CCs with 4 layers MIMO;
· UL: 1CC or 2CCs; with or without UL 64QAM;

To satisfy the most recent market requirements, we propose:
Proposal 1: Introduce new UE categories 11 and 12 for 600Mbps in Rel-11 as:
Category 11: 
· DL: 600Mbps peak data rate, targeting 2DL CA + 4 layers MIMO and 4DL CA+ 2layer MIMO;
· UL: same as Cat 6;
Category 12: 
· DL: 600Mbps peak data rate, targeting 2DL CA + 4 layers MIMO and 4DL CA+ 2layer MIMO;
· UL: same as Cat 7;
Proposal 2: Introduce new UE categories 13 and 14 for 900Mbps in Rel-11 as:
Category 13: 
· DL: 900Mbps peak data rate, targeting 3DL CA + 4 layers MIMO;
· UL: same as Cat 6;
Category 14: 
· DL: 900Mbps peak data rate, targeting 3DL CA + 4 layers MIMO;
· UL: same as Cat 7;
We show examples of these new categories in the following tables. 
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

	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

	Category 11
	[603008]
	[149776] (4 layers) 

[75376] (2 layers)   
	[7308288]
	2 or 4 

	Category 12
	[603008]
	[149776] (4 layers) 

[75376] (2 layers)   
	[7308288]
	2 or 4 

	Category 13
	[898656]
	[149776] (4 layers)    
	[10886400]
	4 

	Category 14
	[898656]
	[149776] (4 layers)  
	[10886400]
	4 


Table 2: Uplink physical layer parameter values set by the field ue-Category

	UE 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

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes

	Category 9
	51024
	51024
	No

	Category 10
	102048
	51024
	No

	Category 11
	51024
	51024
	No (*)

	Category 12
	102048
	51024
	No (*)

	Category 13
	51024
	51024
	No (*)

	Category 14
	102048
	51024
	No (*)


Note (*): with the assumption that 64QAM in UL can be supported with the new capability (see [2]). 
Table 3: Total layer 2 buffer sizes set by the field ue-Category
	UE Category
	Total layer 2 buffer size [bytes]

	Category 1
	150 000

	Category 2
	700 000

	Category 3
	1 400 000

	Category 4
	1 900 000

	Category 5
	3 500 000

	Category 6
	3 300 000

	Category 7
	3 800 000

	Category 8
	42 200 000

	Category 9
	4 800 000

	Category 10
	5 200 000

	Category 11
	6 200 000

	Category 12
	6 700 000

	Category 13
	8 910 000

	Category 14
	9 400 000


Table 4: Maximum number of bits of a MCH transport block received within a TTI set by the fieldue-Category for an MBMS capable UE 
	UE Category
	Maximum number of bits of a MCH transport block received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	75376

	Category 6
	75376

	Category 7
	75376

	Category 8
	75376

	Category 9
	75376

	Category 10
	75376

	Category 11
	75376

	Category 12
	75376

	Category 13
	75376

	Category 14
	75376


To avoid backward compatibility issues with legacy networks, we also propose that:
Proposal 3: 
· A UE indicating category 11 and/or 13 shall also indicate category 4 and category 6;
· A UE indicating category 12 and/or 14 shall also indicate category 4 and category 7;
Proposal 4: RAN#64 should send an LS to RAN1 and RAN2 to ask them to capture these new UE categories in their specifications. A corresponding Draft LS could be found in [3].
3 Conclusion

In this contribution, we provide the analysis on the introduction of the new categories for 600Mbps and900Mbps, and have following proposals: 
Proposal 1: Introduce new UE categories 11 and 12 for 600Mbps in Rel-11 as:
Category 11: 
· DL: 600Mbps peak data rate, targeting 2DL CA + 4 layers MIMO and 4DL CA+ 2layer MIMO;
· UL: same as Cat 6;
Category 12: 
· DL: 600Mbps peak data rate, targeting 2DL CA + 4 layers MIMO and 4DL CA+ 2layer MIMO;
· UL: same as Cat 7;
Proposal 2: Introduce new UE categories 13 and 14 for 900Mbps in Rel-11 as:
Category 13: 
· DL: 900Mbps peak data rate, targeting 3DL CA + 4 layers MIMO;
· UL: same as Cat 6;
Category 14: 
· DL: 900Mbps peak data rate, targeting 3DL CA + 4 layers MIMO;
· UL: same as Cat 7;
Proposal 3: 
· A UE indicating category 11 and/or 13 shall also indicate category 4 and category 6;
· A UE indicating category 12 and/or 14 shall also indicate category 4 and category 7;
Proposal 4: RAN#64 should send an LS to RAN1 and RAN2 to ask them to capture these new UE categories in their specifications. A corresponding Draft LS could be found in [3].
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