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1
Introduction
In [1], a new WI was approved which focuses in the first phase on the 256QAM PUSCH support for LTE Rel. 14. At RAN1#84bis, already some good progress was made considering UL UE categories and UE capability signalling. The related agreements from RAN1#84bis [2] can be summarized as follows:
Agreements:

· Introduce at least 3 new UL UE categories achieving peak data rate for 256QAM PUSCH
· Based on UL UE category 5

· Based on UL UE category 13

· Based on UL UE category 14

· FFS: Based on UL UE category 8

Note: the 256QAM UL peak data rate is around 30-40% higher than the base categories listed above.
· Extend the UL/DL UE category combinations in TS 36.306 to include for each current DL UE category paired with a 64QAM UL UE category a new combination with the respective enhanced 256QAM UL UE category
· A UE signalling a 256QAM category shall also signal its base category

· UE 256QAM UL support/capability can only be indicated by a UE belonging to the new UL UE Categories achieving 256QAM UL peak data rate (i.e. ue-CategoryUL >14).
In this contribution, we discuss the FFS point on the introduction of one additional UL UE category supporting 256QAM based on UL UE category 8 as well as provide the related needed UL/DL UE category combinations. 
2
UL UE category 8 based 256QAM enhancement
At RAN1#84bis, we agreed to introduce 256QAM extensions of 3 out of 4 Rel.13 UL UE categories which support 64QAM (UL Cat. 5, 13 & 14) and having an FFS still on the extension of UE category 8 (requiring 5 UL CCs with UL 4 stream UL MIMO). So, far the only agreed UL UE categories supporting 256QAM which we expect to be implemented rather soon is UL Cat. 5 (single UL CC, no UL MIMO) and UL Cat. 13 (single UL CC with 2-stream UL MIMO/TM2 or 2 UL CCs with single stream transmission/TM1). Clearly, the implementation of the UL UE category 14 extension requiring 32 CCS and 4-stream UL MIMO is not foreseen as implemented in the next years to come. 
We believe, that this is rather restrictive in terms of UL 256QAM UE categories and therefore, would feel more comfortable to in addition also support the 256QAM extension of UL UE category 8. 
Proposal 1: Introduce the 256QAM extension also for UL UE category 8 (in addition to the already agreed extensions of UL Categories 5, 13 and 14). 
Assuming here the introduction of this one additional UE category, the rated changes to Table 4.1A-2 from TS 36.213 are given in Table 1 below (additions in red). The 256 QAM extensions of UL Categories [5,8,13,14] are mapped to the new UE UL categories [5(15,8(16, 13(17, 14(18]. The maximum number of bits are based on the decided maximum coding rate of 944/1024 based on the maximum supported 256QAM UL TBS size.
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
	105528
	105528
	Yes
	Yes

	UL Category 16
	2119360
	211936
	Yes
	Yes

	UL Category 17
	211056
	105528
	Yes
	Yes

	UL Category 18
	13563904
	211936
	Yes
	Yes


Table 1: Modification of the UL UE Category table with new UL 256QAM UE Categories (assuming the agreed introduction of UE UL Category 8 extension). 
3
Changes to the UL/DL UE categories combinations
RAN1 decided already on the supported UL/DL UE categories combinations in RAN1#84bis:

· Extend the UL/DL UE category combinations in TS 36.306 to include for each current DL UE category paired with a 64QAM UL UE category a new combination with the respective enhanced 256QAM UL UE category
· A UE signalling a 256QAM category shall also signal its base category

Based on this decisions and assuming the UE category mapping with the 256QAM extension discussed in Sec. 2 (i.e. 64QAM(256QAM UE UL category mapping of [5(15,8(16, 13(17, 14(18]), the changes to Table 4.1A-6 in 36.306 would look as indicated in Table 2 below. 
Table 4.1A-6: 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 6
	UL Category 15
	Category 6, 4
DL Category 6 and UL Category 5

	DL Category 7
	UL Category 13
	Category 7, 4

	DL Category 7
	UL Category 17
	Category 7, 4
DL Category 7 and UL Category 13

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

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

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

	DL Category 10
	UL Category 17
	Category 10, 7, 4
DL Category 10 and UL Category 13

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

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

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

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

	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 13
	UL Category 15
	Category 6, 4
DL Category 13 and UL Category 5

	DL Category 13
	UL Category 17
	Category 7, 4
DL Category 13 and UL Category 13

	DL Category 14
	UL Category 8
	Category 8, 5

	DL Category 14
	UL Category 16
	Category 8, 5
DL Category 14 and UL Category 8

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

DL Category 11 and UL Category 5
DL Category 15 and UL Category 5

	DL Category 15
	UL Category 17
	Category 12, 10, 7, 4

DL Category 12 and UL Category 13
DL Category 15 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 16
	UL Category 15
	Category 11, 9, 6, 4

DL Category 11 and UL Category 5
DL Category 16 and UL Category 5

	DL Category 16
	UL Category 17
	Category 12, 10, 7, 4

DL Category 12 and UL Category 13
DL Category 16 and UL Category 13

	DL Category 17
	UL Category 14
	Category 8, 5
DL Category 14 and UL Category 8

	DL Category 17
	UL Category 18
	Category 8, 5
DL Category 14 and UL Category 8
DL Category 17 and UL Category 14


Table 2: Needed modifications to the DL/UL Categories combinations (in red)
5
Summary and Conclusions
In this contribution we discuss the FFS on the additional UL UE categories for 256QAM PUSCH operation based on UL UE category 8 and propose to introduce this new UL UE category:
Proposal 1: Introduce the 256QAM extension also for UL UE category 8 (in addition to the already agreed extensions of UL Categories 5, 13 and 14). 
Further, based on the available decisions we provide the related needed changes to the UL/DL UE category combinations in Table 2 of Section 3, that are suggested to be sent to RAN2 in an LS.  
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