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1 Introduction
Last RAN plenary approved CRs on UE categories [1] where DL category and UL category are separated Rel-12 onward. The possible combinations between the directions and between releases are strictly controlled and specified in the standard. 

The contribution discusses minor error found in the approved CRs.
2 Discussion

Table 1 lists all the DL/UL combinations and relevant legacy categories.

<Table 1>
	UE DL Category
	UE UL Category
	DL max data rate (Mbps)
	UL max data rate (Mbps)
	Corresponding legacy UE category

	DL Category 0
	UL Category 0
	1
	1
	N/A

	DL Category 6
	UL Category 5
	300
	75
	CAT 6 (DL 300, UL 50)

	DL Category 7
	UL Category 13
	300
	150
	CAT 7 (DL 300, UL 100)

	DL Category 9
	UL Category 5
	450
	75
	CAT 9 (DL 450, UL 50)

	DL Category 10
	UL Category 13
	450
	150
	CAT 10 (DL 450, UL 100)

	DL Category 11
	UL Category 5
	600
	75
	CAT 11 (DL 600, UL 50)

	DL Category 12
	UL Category 13
	600
	150
	CAT 12 (DL 600, UL 100)

	DL Category 13
	UL Category 3
	400
	50
	N/A

	DL Category 13
	UL Category 5
	400
	75
	N/A

	DL Category 13
	UL Category 7
	400
	100
	N/A

	DL Category 13
	UL Category 13
	400
	150
	N/A

	DL Category 14
	UL Category 8
	4000
	1500
	N/A


DL category number has been chosen to be matched with corresponding legacy category as much as possible. It means that [DL CAT x, UL CAT y] is, if possible, supposed to be same as legacy CAT x.

The current combinations shown in table 1 is not aligned with this principle (i.e. UL data rate of Rel-12 categories and Rel-11 categories are not same even though possible). It is proposed to correct the combinations as in Table 2
Proposal 1: To correct UL categories to match with the corresponding legacy release
<Table 2> Proposed corrections

	UE DL Category
	UE UL Category
	DL max data rate (Mbps)
	UL max data rate (Mbps)
	Corresponding legacy UE category

	DL Category 0
	UL Category 0
	1
	1
	N/A

	DL Category 6
	UL Category 3
	300
	50
	CAT 6 (DL 300, UL 50)

	DL Category 7
	UL Category 7
	300
	100
	CAT 7 (DL 300, UL 100)

	DL Category 9
	UL Category 3
	450
	50
	CAT 9 (DL 450, UL 50)

	DL Category 10
	UL Category 7
	450
	100
	CAT 10 (DL 450, UL 100)

	DL Category 11
	UL Category 3
	600
	50
	CAT 11 (DL 600, UL 50)

	DL Category 12
	UL Category 7
	600
	100
	CAT 12 (DL 600, UL 100)

	DL Category 13
	UL Category 3
	400
	50
	N/A

	DL Category 13
	UL Category 5
	400
	75
	N/A

	DL Category 13
	UL Category 7
	400
	100
	N/A

	DL Category 13
	UL Category 13
	400
	150
	N/A

	DL Category 14
	UL Category 8
	4000
	1500
	N/A


UE reports at most 5 UE categories (two Rel-12 categories, one Rel-11 category, one Rel-10 category and one Rel-8 category). Table 3 shows the ue-Category value range of each release. 
<Table 3>

	Release
	IE name & value for UE categories

	Rel-8 IE
	ue-Category



      INTEGER (1..5)

	Rel-10 IE
	ue-Category-v1020


INTEGER (6..8)

	Rel-11 IE
	ue-Category-v1170


INTEGER (9..10) or
ue-Category-v11a0


INTEGER (11..12)

	Rel-12 IE
	ue-CategoryDL-r12


INTEGER (0..14)
and
ue-CategoryUL-r12


INTEGER (0..13)



To avoid ambiguity, UE behaviour on which UE categories to be reported with which combination is specified in the specification as below (Table 4 is updated according to the proposal 1). 

<Table 4>

	UE DL Category
	UE UL Category
	UE categories

	DL Category 0
	UL Category 0
	N/A

	DL Category 6
	UL Category 3
	Category 6, 4

	DL Category 7
	UL Category 7
	Category 7, 4

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

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

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

	DL Category 12
	UL Category 7
	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


Note: Each release is highlighted with different colour; Rel-8, Rel-10, Rel-11.

The principle is to report one UE category for each release (except Rel-12) while two Rel-11 categories are specified as possible options for DL category 11 and DL category 12. 
Table 5 and 6 show the data rates of such categories.
<Table 5>

	Rel-12 Category (DL/UL)
	Rel-12 max data rate (UL/DL)
	Max data rate of 1st Rel-11  UE category (CAT  11) 
	Max data rate of 2nd Rel-11  UE category (CAT  9)

	DL 11/ UL 3
	600 Mbps/ 50 Mbps
	600 Mbps/ 50 Mbps
	450 Mbps/ 50 Mbps


<Table 6>

	Rel-12 Category (DL/UL)
	Rel-12 max data rate (UL/DL)
	Max data rate of 1st Rel-11  UE category (CAT  12) 
	Max data rate of 2nd Rel-11  UE category (CAT  10)

	DL 12/ UL 7
	600 Mbps/ 100 Mbps
	600 Mbps/ 100 Mbps
	450 Mbps/ 100 Mbps


The first Rel-11 UE category exactly matches with the Rel-12 category in both cases. There is no reason to report the second Rel-11 UE categories instead of the first one matching Rel-12 categories perfectly. 
It is proposed to remove unnecessary UE categories from the allowed combination table. 
Proposal 2: To remove unnecessary UE categories from the combination table. 

<Table 7> Proposed corrections
	UE DL Category
	UE UL Category
	UE categories

	DL Category 0
	UL Category 0
	N/A

	DL Category 6
	UL Category 3
	Category 6, 4

	DL Category 7
	UL Category 7
	Category 7, 4

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

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

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

	DL Category 12
	UL Category 7
	Category 12, 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


3 Conclusion
Two proposals are made to correct minor corrections on UE categories. 
Proposal 1: To correct UL categories to match with the corresponding legacy release
Proposal 2: To remove unnecessary UE categories from the combination table. 

Draft CR is in [2].
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