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1 Introduction

In 3GPP TSG RAN #71 meeting, the work item (WI) of “New Work Item on Uplink Capacity Enhancements for LTE” was approved for Release 14 [1] with the following objectives:

· Introduce new MCS table and signalling to support 256QAM in UL [RAN1]
· Define applicable RRC signalling, UE capability and potential new UE categories [RAN2, RAN1]
For this new MCS introduction, it is necessary to introduce a new uplink UE category to [2]. This contribution gives considerations on the new category for UL256QAM.
2 Discussion
2.1 New UE category for UL
To support 256QAM in uplink, new MCS and TBS index are introduced for uplink transmission,as discussed in [3]. There is a need to define new UE categories to match UE processing capability for the higher modulation level.  With the method in calculation of newly introduced TBS entries [3], the maximum number of bits of an UL-SCH transport block transmitted within a TTI is X100,2UL256QAM=211024, where X100,2UL256QAM  is for 2 layers. Assuming 4 layers and up to 32 carriers, then the maximum number of UL-SCH transport block bits transmitted within a TTI is 32*2* X100,2ULQAM =32*2*211024=13505536. Therefore, the new UE category for UL256QAM is shown in following table (new contents to be inserted in Table 4.1A-2, TS36.306 are highlighted in yellow background):
Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	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
	Support for 256QAM in UL

	UL Category 0
	1000
	1000
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	13505536
	211024
	Yes
	Yes


Proposal 1: Introduce UL Category 15 for UL256QAM, considering the new TBS index in uplink for higher spectral efficiency. 
2.2 DL/UL Categories combinations
As the uplink 256QAM would be used in similar scenarios as downlink 256QAM, e.g., small cell deployments or deployments with eNB equipped by many receive antennas, for those DL Categories supporting DL 256QAM and the same number of component carriers supported, the corresponding uplink should also support the new UL Category 15, which are DL Category 17. 
Proposal 2: For the DL/UL Categories combinations, DL Category 17 should also support the new UL Category 15. 
3 Conclusion
In this contribution, considerations on the new category for UL256QAM are presented with following proposals:

Proposal 1: Introduce UL Category 15 for UL256QAM, considering the new TBS index in uplink for higher spectral efficiency.
Proposal 2: For the DL/UL Categories combinations, DL Category 17 should also support the new UL Category 15.
References
[1] RP-160664, “New Work Item on Uplink Capacity Enhancements for LTE”, Ericsson, CMCC, RAN#71, March, 2016.
[2] TS36.306, “User Equipment (UE) radio access capabilities”.
[3] R1-162624, “TBS table design for UL 256QAM”, Huawei, HiSilicon, RAN1#84BIS, Busan, April, 2016.












































































