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1. Introduction
From Rel-12, RAN2 decided to split UE category between DL and UL to avoid redundant category definition and allow UL 64QAM support for various UE categories. In RAN4 #74bis, there was a brief discussion on how to update RAN4 specification to reflect new UE category. In this contribution, we review how UE category signaling is changed in RAN2 specification and provide our proposal on how to specify UE category and UE DL category in UE performance tests in 36.101. 
2. Discussion
2.1. New UE category signaling

From Rel-12, UE category signaling is split into UE DL category and UE UL category. Table 1 and table 2 show currently defined UE DL category and UE UL category. Note that physical layer parameters for UE DL category 6, 7, 9, 10, 11 and 12 is same as existing UE category with same category number. Effectively, following 3 UE DL categories are newly defined. 
· UE DL category 0: LC-MTC UE with max TBS of 1000 bits and single Rx antenna

· UE DL category 13: 2x20MHz 2 layer with 256QAM or 20MHz 4 layer with 256QAM. 

· UE DL category 14: 5x20MHz 8 layer with 256QAM

Similarly, UE UL category 3, 5 and 8 are same as UE category with same category number. Following 3 UE UL categories are newly defined. 
· UE UL category 0: LC-MTC UE with max TBS of 1000 bits and single Rx antenna

· UE UL category 7: 2x20MHz 1 layer 16QAM

· UE DL category 13: 2x20MHz 1 layer 64QAM

Also, it should be noted that UE should report all legacy UE category up to Rel-11. When UE can fully signal its category by legacy UE category, UE may or may not append Rel-12 category signaling, which is same as legacy signaling. When UE’s category cannot be fully described by legacy UE category, UE should signal UE DL category and UE UL category as well as UE category. 
Observation 1. Even with new Rel-12 category signaling with UE DL category and UE UL category, UE can still need to provide legacy category signaling based on UE category. 
Table 1: Downlink physical layer parameter values set by the field ue-CategoryDL
	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

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	DL Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	DL Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	DL Category 13
	391632
	195816 (4 layers)
97896 (2 layers)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656
	47431680
	8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI


Table 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

	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


2.2. UE category specification
In [1], it was proposed to specify both UE category and UE DL category in separate column for all demodulation and CSI performance tests in section 8/9 of 36.101. In our view, much of the editorial and maintenance work can be avoided by leveraging the fact that UE still needs to declare legacy UE category in capability signaling. 
· For all single carrier tests except for 256QAM and LC-MTC tests, it is sufficient to specify only legacy UE category. There is no need to specify UE DL category for single carrier tests since different capability for single carrier UE is fully specified by legacy UE category. 
· For LC-MTC tests, we only need to specify UE DL category 0 since there is no UE category for LC-MTC UE. 

· For 256QM tests, we need to specify only UE DL category since support of 256QAM can be signaled by UE DL category 11/12 and UE DL category 13. 
· For CA tests, we need to specify both UE category and UE DL category to fully specify different applicability depending on UE capability. 
3. Conclusions

In this contribution, we analyzed new category signaling for Rel-12 UE. Considering that Rel-12 UE still needs to declare legacy UE category in capability signaling, we would like to proposal following for specification update to incorporate newly defined UE DL category. 

Proposal 
· For all single carrier tests except for 256QAM and LC-MTC tests, it is sufficient to specify only legacy UE category. There is no need to specify UE DL category for single carrier tests since different capability for single carrier UE is fully specified by legacy UE category. 

· For LC-MTC tests, we only need to specify UE DL category 0 since there is no UE category for LC-MTC UE. 

· For 256QM tests, we need to specify only UE DL category since support of 256QAM can be signaled by UE DL category 11/12 and UE DL category 13. 

· For CA tests, we need to specify both UE category and UE DL category to fully specify different applicability depending on UE capability. 
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