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1. Overall Description:

In RAN #72 meeting, it was proposed that:
1. Introduce new DL UE categories for 1.2 Gbps and 1.6 Gbps in Rel-13

2. The new DL UE categories for 1.2 Gbps and 1.6 Gbps are paired with the existing UL UE category 3, 5, 7 and 13.

3. Ask RAN1/2 provide the corresponding CRs for RAN#73.

The RANP conclusion is that this topic will be further discussed in WGs.

RAN1 discussed the specification impacts and the following agreements were made at RAN1 #86 meeting:
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 x
	1174752-1206016 (Note 3)
	[299856 (8 layers, 64QAM)
391656 (8 layers, 256QAM)]
149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	14616576
	2 or 4 [or 8]

	DL Category y
	1566336 -1658272 (Note 3)
	[299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)]
149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM)
	19488768
	2 or 4 [or 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.

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-6: supported DL/UL Categories combinations and maximum UE channel bandwidth set by the fields ue-CategoryDL and ue-CategoryUL and UE categories to be indicated
	UE DL Category
	UE UL Category
	UE categories
	Maximum UE channel bandwidth [MHz]

	DL Category M1
	UL Category M1
	N/A
	1.4

	DL Category 0
	UL Category 0
	N/A
	According to maximum channel bandwidth specified per band in TS 36.101 [6].

	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
	

	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
	

	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
	

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

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

DL Category 16, 11 and UL Category 3
	

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

DL Category 16, 11 and UL Category 5
	

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

DL Category 16, 12 and UL Category 7
	

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

DL Category 16, 12 and UL Category 13
	

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

DL Category 16, 11 and UL Category 3
	

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

DL Category 16, 11 and UL Category 5
	

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

DL Category 16, 12 and UL Category 7
	

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

DL Category 16, 12 and UL Category 13
	


RAN1 CRs are not needed If 8*8 MIMO is not supported in these two new UE categories.
If 8*8 MIMO is supported in these two new UE categories, the attached CR is needed [1].
RAN1 kindly requests RANP and RAN2 to take these agreements into account in their future work.

[1]R1-168311, “Introduction of 1.2Gbps and 1.6Gbps UE categories in Rel-13”, Huawei, HiSilicon, NTT DOCOMO, SoftBank
2. Actions:

To RAN plenary and To RAN 2
ACTION: 
RAN1 respectfully asks RAN plenary and RAN2 to take these agreements into account.
3. Date of Next TSG-RAN1 Meetings:

TSG-RAN Meeting #86bis

10– 14 Oct. 2016

Lisbon, Portugal 
TSG-RAN Meeting #87


14 – 18 Nov. 2016

Reno, USA
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5.1.4.1.2
Bit collection, selection and transmission


The circular buffer of length 
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 for the r-th coded block is generated as follows:
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Denote the soft buffer size for the transport block by NIR bits and the soft buffer size for the r-th code block by Ncb bits. The size Ncb is obtained as follows, where C is the number of code blocks computed in section 5.1.2:


- 
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for DL-SCH and PCH transport channels
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for UL-SCH, MCH, SL-SCH and SL-DCH transport channels

For UE category 0, for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channel, Ncb is always equal to Kw.


where NIR is equal to:
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where:


If the UE signals ue-CategoryDL-v13xy, and is configured with transmission mode 9 or transmission mode 10 and the higher layer parameter maxLayersMIMO-r10 is configured to eightLayers, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-CategoryDL-v13xy. Otherwise, if the UE signals ue-CategoryDL-r12 indicating UE category 0, or if the UE signals ue-CategoryDL-r12 indicating UE category 14 and is configured by higher layers with altCQI-Table-r12 for the DL cell, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-CategoryDL-r12. Otherwise, if the UE signals ue-Category-v11a0, and is configured by higher layers with altCQI-Table-r12 for the DL cell, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-Category-v11a0. Otherwise, if the UE signals ue-Category-v1020, and is configured with transmission mode 9 or transmission mode 10, or is configured with transmission mode 3 or transmission mode 4 and the higher layer parameter maxLayersMIMO-r10 is configured to fourLayers, for the DL cell, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category-v1020 [6]. Otherwise, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category (without suffix) [6].


If Nsoft = 35982720 or 47431680, 

KC= 5, 

elseif Nsoft = 14616576,


if the UE is configured by higher layers with altCQI-Table-r12,


KC  = 3/2

else


KC  = 2

end if.


elseif Nsoft = 19488768,


if the UE is configured by higher layers with altCQI-Table-r12,

KC  = 2


else


KC  = 8/3


end if.


elseif Nsoft = 7308288 and the UE is configured by higher layers with altCQI-Table-r12,


if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell in the transmission mode configured for the UE, or if the configured maximum number of layers indicated by the maxLayersMIMO-r10 field is no more than two,

KC  = 3


else


KC  = 3/2


end if.


elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell, or if the configured maximum number of layers indicated by the maxLayersMIMO-r10 field is no more than two,

KC  = 2


else 


KC  = 1


End if.
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