

	
3GPP TSG-RAN2 Meeting # 113b-e electronic	R2-2104014
[bookmark: _GoBack]Online, 12 - 20 April 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	36.306
	CR
	-
	rev
	-
	Current version:
	12.13.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Correction on category dependency for DL Category 13

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R2

	
	

	Work item code:
	TEI12
	
	Date:
	2021-03-25

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-12

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	Currently, in Table 4.1A-6, the category dependency for DL categories is defined. For DL Category 13, it is required that the UE shall also support some categories, e.g.
· For DL Cat 13+UL Cat 3: Category 6, 4, 9 (if supported)
· For DL Cat 13+UL Cat 5: Category 6, 4, 9 (if supported)
· For DL Cat 13+UL Cat 7: Category 7, 4, 10 (if supported)
· For DL Cat 13+UL Cat 13: Category 7, 4, 10 (if supported)

Here the wording (if supported) can be interpreted in two ways:
· The wording covers all the categories before it
· The wording only covers the category just before it

In the past, the CR R2-165855 CR 1337 introduced the relevant changes, and the summary of change is as below:
It is clarifed that the UE can indicate both ue-Category-v1170 (= CAT 9/10) and ue-CategoryDL-r12 (= CAT 13) simultaneously.

Based on the CR, the wording “(if supported)” should only cover the category just before it. However, the current text is not very clear on the category dependency. If the first interpretation is followed, it will change the meaning of legacy behaviours. It is noted that Cat 4 is mandatory for UE, but other categories are optional. For example, for DL Cat 13+UL Cat 3:
· Before the CR, the UE shall support Cat 6 and Cat 4
· After the CR, the UE will optionally support Cat 6

From network point of view, it may lead to wrong configuration as it may send configuration for Cat 6 but the UE is actually not supporting Cat 6.

In comparison, we also checked other specifications. One example in TS 38.306 is shown as below, and it can be seen that separate “if supported” are defined if more than one object is mentioned in one sentence.
mcgRLF-RecoveryViaSCG-r16
Indicates whether the UE supports recovery from MCG RLF via split SRB1 (if supported) and via SRB3 (if supported) as specified in TS 38.331[9].


	
	

	Summary of change:
	For DL Cat 13+UL Cat 3, and DL Cat 13+UL Cat 5, change the wording:
· From “Category 6, 4, 9 (if supported)” to
· “Category 6, 4
Category 9 (if supported)”

For DL Cat 13+UL Cat 7, and DL Cat 13+UL Cat 13, change the wording:
· From “Category 6, 4, 10 (if supported)” to
· “Category 6, 4
Category 10 (if supported)”

Impact Analysis
Impacted functionality:
UE category signalling

Inter-operability:
· If the network is implemented according to the CR but the UE is not, the UE may optionally support some categories but the network is not aware of it, and thus it may lead to configuration failures.
· If the UE is implemented according to the CR but the network is not, there is no inter-operability issue as the UE anyway supports all categories as defined in the specifications.


	
	

	Consequences if not approved:
	For UE supporing DL Cat 13+UL Cat 3, or DL Cat 13+UL Cat 5, or DL Cat 13+UL Cat 7, or DL Cat 13+UL Cat 13, it may happen that the UE optionally support some categories, and thus it may lead to configuration failures.
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[bookmark: _Toc494129915]4.1A	ue-CategoryDL and ue-CategoryUL
The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in subclause 4.2. Tables 4.1A-1 and 4.1A-2 define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category Table 4.1A-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE. Table 4.1A-6 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL. Table 4.1A-6 also defines which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories. A UE indicating DL category 13 may indicate category 9 or 10 in ue-Category-v1170.
Table 4.1A-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 4
	150752
	75376
	1827072
	2

	DL Category 6
	301504
	149776 (4 layers, 64QAM)
75376 (2 layers, 64QAM)
	3654144
	2 or 4

	DL Category 7
	301504
	149776 (4 layers, 64QAM)
75376 (2 layers, 64QAM)
	3654144
	2 or 4

	DL Category 9
	452256
	149776 (4 layers, 64QAM)
75376 (2 layers, 64QAM)
	5481216
	2 or 4

	DL Category 10
	452256
	149776 (4 layers, 64QAM)
75376 (2 layers, 64QAM)
	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, 256QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	DL Category 14
	3916560
	391656 (8 layers, 256QAM)
	47431680
	8

	DL Category 15
	749856-798800 (Note 3)
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	9744384
	2 or 4

	DL Category 16
	978960 -1051360 (Note 3)
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	12789504
	2 or 4

	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.
NOTE 3: 	The UE indicating category x shall reach the value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of category x. The UE shall determine the required value within the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category, based on its capabilities (i.e. CA band combination, MIMO, Modulation scheme). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by “Maximum number of DL-SCH transport block bits received within a TTI” of the corresponding category.



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

	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



Table 4.1A-3: Total layer 2 buffer sizes set by the fields ue-CategoryDL and ue-CategoryUL
	UE DL Category
	UE UL Category
	Total layer 2 buffer size [bytes]
	With support for split bearers

	DL Category 0
	UL Category 0
	20 000
	N/A

	DL Category 4
	UL Category 5
	2 200 000
	3 300 000

	DL Category 6
	UL Category 5
	3 500 000
	6 000 000

	DL Category 7
	UL Category 13
	4 200 000
	6 700 000

	DL Category 9
	UL Category 5
	5 000 000
	7 400 000

	DL Category 10
	UL Category 13
	5 700 000
	8 100 000

	DL Category 11
	UL Category 5
	6 400 000
	11 300 000

	DL Category 12
	UL Category 13
	7 100 000
	12 000 000

	DL Category 13
	UL Category 3
	4 200 000
	7 300 000

	DL Category 13
	UL Category 5
	4 400 000
	7 600 000

	DL Category 13
	UL Category 7
	4 700 000
	7 800 000

	DL Category 13
	UL Category 13
	5 100 000
	8 300 000

	DL Category 14
	UL Category 8
	50 800 000
	76 200 000

	DL Category 15
	UL Category 3
	8 000 000
	13 000 000

	DL Category 15
	UL Category 5
	8 200 000
	13 400 000

	DL Category 15
	UL Category 7
	8 500 000
	13 600 000

	DL Category 15
	UL Category 13
	8 900 000
	14 100 000

	DL Category 16
	UL Category 3
	10 000 000
	17 000 000

	DL Category 16
	UL Category 5
	10 600 000
	17 400 000

	DL Category 16
	UL Category 7
	10 800 000
	17 600 000

	DL Category 16
	UL Category 13
	11 000 000
	18 100 000



Table 4.1A-4: Maximum number of bits of a MCH transport block received within a TTI set by the field ue-CategoryDL for an MBMS capable UE 
	UE DL Category
	Maximum number of bits of a MCH transport block received within a TTI

	DL Category 0
	4584

	DL Category 4
	75376

	DL Category 6
	75376

	DL Category 7
	75376

	DL Category 9
	75376

	DL Category 10
	75376

	DL Category 11
	75376 (64QAM)
97896 (256QAM)

	DL Category 12
	75376 (64QAM)
97896 (256QAM)

	DL Category 13
	75376 (64QAM)
97896 (256QAM)

	DL Category 14
	75376 (64QAM)
97896 (256QAM)

	DL Category 15
	75376 (64QAM)
97896 (256QAM)

	DL Category 16
	75376 (64QAM)
97896 (256QAM)



Table 4.1A-5: Half-duplex FDD operation type set by the field ue-CategoryDL for a half-duplex FDD capable UE
	UE DL Category
	Half-duplex FDD operation type

	DL Category 0
	Type B

	DL Category 4
	Type A

	DL Category 6
	Type A

	DL Category 7
	Type A

	DL Category 9
	Type A

	DL Category 10
	Type A

	DL Category 11
	Type A

	DL Category 12
	Type A

	DL Category 13
	Type A

	DL Category 14
	Type A

	DL Category 15
	Type A

	DL Category 16
	Type A



[bookmark: OLE_LINK5][bookmark: OLE_LINK6]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 4
	UL Category 5
	Category 4

	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, 
Category 9 (if supported)

	DL Category 13
	UL Category 5
	Category 6, 4, 
Category 9 (if supported)

	DL Category 13
	UL Category 7
	Category 7, 4, 
Category 10 (if supported)

	DL Category 13
	UL Category 13
	Category 7, 4, 
Category 10 (if supported)

	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



