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Background
During email discussion [92b-LTE-05], the following agreements were reached:

Agreements:
•       Introduce Rel-15 DL Categories with the following data rates with optional support of 1024QAM 
–      Cat 22: ~2.4-2.5Gbps – (20 layer 1024 or 24 layer 256QAM)  
–      Cat 23: ~2.75-2.8Gbps – (22 layer 1024 or 28 layer 256QAM)
–      Cat 24: ~3Gbps – (24 layer 1024 or 30 layer 256QAM)
–      Cat 25: ~3.25 – 3.2 Gbps – (26 layer 1024QAM or 32 layer 256QAM)
–      Cat 26: ~3.4 – 3.5Gbps – (28 layer 1024QAM or 34 layer 256QAM)
–      Cat 20 (legacy): Enable use of 1024QAM for this category.
–      Other UE categories for 1024QAM are not precluded to be defined during Rel-15 and later releases
•       Details (including soft buffer size/legacy categories signaled/rate matching) to be decided no later than during RAN1#93.
In this contribution, we present the details on 1024QAM categories, namely a text proposal for TS36.306 and TS36.212 regarding rate matching.

Text proposal for TS 36.306

<Text proposal 1>


	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 20
	1948064 - 2019360 (Note 3)
	[299856 (8 layers, 64QAM)
391656 (8 layers, 256QAM), 
502624 (8 layers, 1024QAM)]
149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
251640 (4 layers, 1024QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
125808 (2 layers, 1024QAM)
	24360960


	2 or 4 [or 8]

	DL Category 21
	1348960 - 1413120 (Note 3)
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
	17052672
	2 or 4

	DL Category 22

	2423232-2562784	Comment by Alberto Rico Alvarino: 2423232: 6CC 4x4 256QAM
2562784: 17 CC 2x2 64QAM

	[299856 (8 layers, 64QAM)
391656 (8 layers, 256QAM), 
502624 (8 layers, 1024QAM)]
149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
251640 (4 layers, 1024QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
125808 (2 layers, 1024QAM)
	30451200	Comment by Alberto Rico Alvarino: Based on 2Gbps -> 2.5Gbps
	2 or 4 [or 8]

	DL Category 23


	2767776- 2869920	Comment by Alberto Rico Alvarino: 2767776: 11CC 2x2 1024QAM
2869920: 1CC 2x2 256Q, 1CC 4x4 256Q, 9CC 2x2 1024QAM


	[299856 (8 layers, 64QAM)
391656 (8 layers, 256QAM), 
502624 (8 layers, 1024QAM)]
149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
251640 (4 layers, 1024QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
125808 (2 layers, 1024QAM)
	34105344	Comment by Alberto Rico Alvarino: Based on 2Gbps -> 2.8Gbps
	2 or 4 [or 8]

	DL Category 24


	2969280- 3028608	Comment by Alberto Rico Alvarino: 2969280: 11CC 2x2 1024QAM, 1CC 2x2 256QAM
3028608: 7CC 4x4 256QAM, 1CC 2x2 256Q

 
	[299856 (8 layers, 64QAM)
391656 (8 layers, 256QAM), 
502624 (8 layers, 1024QAM)]
149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
251640 (4 layers, 1024QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
125808 (2 layers, 1024QAM)
	36541440	Comment by Alberto Rico Alvarino: Based on 2Gbps -> 3Gbps
	2 or 4 [or 8]

	DL Category 25


	3165792- 3277536	Comment by Alberto Rico Alvarino: 3165792: 21 CC 2x2 64-QAM
3277536: 2CC 2x2 1KQ, 1CC 4x4 1KQ, 5CC 4x4 256Q


	[299856 (8 layers, 64QAM)
391656 (8 layers, 256QAM), 
502624 (8 layers, 1024QAM)]
149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
251640 (4 layers, 1024QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
125808 (2 layers, 1024QAM)
	38977536	Comment by Alberto Rico Alvarino: Based on 2Gbps -> 3.2Gbps
	2 or 4 [or 8]

	DL Category 26


	3422400- 3531888	Comment by Alberto Rico Alvarino: 3422400: 12CC 2x2 1KQ, 2CC 2x2 256Q
3531888:  1CC 4x4 1KQ, 7CC 4x4 256Q, 1CC 2x2 256Q


	[299856 (8 layers, 64QAM)
391656 (8 layers, 256QAM), 
502624 (8 layers, 1024QAM)]
149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
251640 (4 layers, 1024QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)
100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)
125808 (2 layers, 1024QAM)
	42631680	Comment by Alberto Rico Alvarino: Based on 2Gbps -> 3.5Gbps
	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.



</Text proposal 1>

Proposal 1: Agree the TP above, and send in LS to RAN2 to capture in TS36.306

Text proposal for TS 36.212

For the introduction of 1024QAM support we need to change the rate matching in TS 36.212. The only change is, for a UE configured with 1024QAM, the UE shall scale the KC  by 10/8 with respect to the 256QAM scaling.
<Text proposal 2>

If the UE signals ue-CategoryDL-v14xy indicating UE category M2, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-CategoryDL-v14xy. Otherwise, if the UE signals ue-CategoryDL-v1310 indicating UE category M1, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-CategoryDL-v1310. Otherwise, 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 = 303562752,
KC= 32, 
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 if the UE is configured by higher layers with altCQI-Table-1024QAM-r15,
KC = 8/5
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.

</Text proposal 2>
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