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1 Introduction

The following objective for the work item of LTE carrier aggregation enhancement beyond 5 carriers was included [1]:

Specify necessary mechanisms to enable the LTE carrier aggregation of up to 32 component carriers for the DL and UL, including:
· Enhancements to DL control signalling for up to 32 component carriers including both self-scheduling and cross-carrier scheduling, if any [RAN1]
· Enhancements to UL control signalling for up to 32 component carriers [RAN1]
In RAN1 meeting #83, it was agreed to introduce a new DL and UL category based on the following decision [2]:

Agreements: 

· Introduce at least DL UE categories 17 to support DL peak data rate of approx. 25Gbps 

· Introduce at least UL UE category 14 to support UL peak data rate of approx. 9.6Gbps 

In this contribution, we will provide the analysis and discussion on introducing another new UE category with 6 CCs in the downlink. 
2 Discussion on UE category to support more than 5CCs
Increasing UE peak date rate is an important motivation for carrier aggregation. The higher UE peak data rate can only be achieved when new UE categories with higher data processing capabilities are introduced. After the work item supporting more than 5CCs is completed, in addition to the agreed DL category 17 and UL UE category 14 supporting 32 CCs, another new UE category with 6CCs in the downlink should be considered to increase the UE peak data rate:
Table 1 New DL UE categories for CA with up to 32CCs
	Peak data rate
	Scenario
	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


	900Mbps
	At least 6CC，2layer，64QAM
	DL Category 18
	[904512]
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	[10962432] 
	2 or 4

	1.2Gbps
	At least 6CC, 2layer, 256QAM
	DL Category 19
	[1174752]
	149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	[14229504]
	2 or 4


The soft buffer size above is listed following the principle in legacy categories, i.e., linearly increased with the number of CCs. More discussion on possible reduction of soft buffer size can be found in [2].
The exact values of the parameters for DL category 18 and 19 depend on the combinations of number of CCs, number of layers and modulation schemes. More discussion is needed on the supported combinations.

Proposal 1

· Introduce DL UE categories 18 and 19 to support DL peak data rate of 900Mbps and 1.2Gbps respectively
The UEs with the new categories need to indicate to the network the corresponding legacy UE categories, as shown in the table below:

Table 3 Supported DL/UL Categories combinations set by the fields ue-CategoryDL and ue-CategoryUL and UE categories to be indicated
	UE DL Category
	UE UL Category
	UE categories

	DL Category 0
	UL Category 0
	N/A

	DL Category 6
	UL Category 5
	Category 6, 4

	DL Category 7
	UL Category 13
	Category 7, 4

	DL Category 9
	UL Category 5
	Category 9, 6, 4

	DL Category 10
	UL Category 13
	Category 10, 7, 4

	DL Category 11
	UL Category 5
	Category 11, 9, 6, 4

	DL Category 12
	UL Category 13
	Category 12, 10, 7, 4

	DL Category 13
	UL Category 3
	Category 6, 4

	DL Category 13
	UL Category 5
	Category 6, 4

	DL Category 13
	UL Category 7
	Category 7, 4

	DL Category 13
	UL Category 13
	Category 7, 4

	DL Category 14
	UL Category 8
	Category 8, 5

	DL Category 15
	UL Category 3
	Category 11, 9, 6, 4

	DL Category 15
	UL Category 5
	Category 11, 9, 6, 4
DL Category 11 and UL Category 5

	DL Category 15
	UL Category 7
	Category 12, 10, 7, 4

	DL Category 15
	UL Category 13
	Category 12, 10, 7, 4
DL Category 12 and UL Category 13

	DL Category 16
	UL Category 3
	Category 11, 9, 6, 4

	DL Category 16
	UL Category 5
	Category 11, 9, 6, 4
DL Category 11 and UL Category 5

	DL Category 16
	UL Category 7
	Category 12, 10, 7, 4

	DL Category 16
	UL Category 13
	Category 12, 10, 7, 4
DL Category 12 and UL Category 13

	DL Category 17
	UL Category 14
	Category 8, 5

DL Category 14 and UL Category 8

	DL Category 18
	UL Category 3
	Category 11, 9, 6, 4

DL Category 15 and UL Category 3

	DL Category 18
	UL Category 5
	Category 11, 9, 6, 4

DL Category 11 and UL Category 5

DL Category 15 and UL Category 5

	DL Category 18
	UL Category 7
	Category 12, 10, 7, 4

DL Category 15 and UL Category 7

	DL Category 18
	UL Category 13
	Category 12, 10, 7, 4

DL Category 12 and UL Category 13

DL Category 15 and UL Category 13

	DL Category 19
	UL Category 3
	Category 11, 9, 6, 4

DL Category 16 and UL Category 3

	DL Category 19
	UL Category 5
	Category 11, 9, 6, 4

DL Category 11 and UL Category 5

DL Category 16 and UL Category 5

	DL Category 19
	UL Category 7
	Category 12, 10, 7, 4

DL Category 16 and UL Category 7

	DL Category 19
	UL Category 13
	Category 12, 10, 7, 4

DL Category 12 and UL Category 13

DL Category 16 and UL Category 13


3 Conclusions

In this contribution, UE categories with introduction of CA for more than 5 CCs are discussed, and the proposals are summarized as follows. 
Proposal 1

· Introduce DL UE categories 18 and 19 to support DL peak data rate of 900Mbps and 1.2Gbps respectively
Proposal 2
· Define the indication of legacy UE categories by the new UE categories as shown in Table 3
References

[1] RP-150277, “Revised WID: LTE Carrier Aggregation Enhancement Beyond 5 Carriers”, Nokia Corporation, NTT DoCoMo Inc., Nokia Networks 
[2] R1-157751, “WF on Details of new DL UE Cat. 17 & UL UE Cat. 14”, Nokia Networks, Huawei, 
HiSilicon, Ericsson, Intel

[3] R1-160749, “Soft buffer management for eCA”, Huawei, HiSilicon






































































































