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1. Introduction
In [91-LTE-05] email discussion several agreements were made regarding support of 1024QAM in LTE [1]. In this contribution we address the remaining details of 1024QAM support including indication of 1024QAM for different DCI formats, MCS table design, TBS table design for 2, 3 and 4 MIMO layers. Some discussion on TBS selection for different PDSCH overhead is also provided according to the agreement in [2].
2. Discussion
MCS table design
In [91-LTE-05] email discussion the following agreement was achieved regarding MCS table design [1].
	Agreement:
· 5 new MCS entries are introduced (4 + 1 for retransmission)
· The removed set of entries from the MCS table are approximately every other entry starting from MCS 5 or 6


According to the CQI table design, CQI indices #5, #7 in the CQI table supporting 256QAM are removed, thus MCS entries #6, #8, #10, #12, which are determined by linear interpolation of CQI #5, #7 should be removed. Table 4 illustrates the candidate MCS entries from 256QAM MCS table for replacing by 1024QAM MCS entries.
Table 1: Illustration of candidate MCS for removal from MCS table supporting 256QAM
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Proposal:
· Introduce support of 1024QAM in MCS table, by removing five MCS entries from the 256QAM MCS table with MCS indices #6, #8, #10, #12 and  #14
· Order MCS indices according to the spectral efficiency 

Configuration and scheduling of 1024QAM
To resolve ambiguity in MCS indexing during RRC re-configuration, fall-back transmission based on the legacy MCS table (not supporting 256QAM nor 1024QAM) should be considered. For example, 1024QAM MCS table should be valid only for PDSCH is scheduled by C-RNTI or SPS-RNTI using all DCI Formats except DCI Formats 1A, 1C. PDSCH scheduled by P-RNTI, RA-RNTI, or SI-RNTI should always use the legacy MCS table, irrespective of 1024QAM configuration.
Proposal:
· Limit use of 1024QAM MCS table only to PDSCH transmission with CRC scrambled by C-RNTI and SPS-RNTI all DCI Formats except DCI formats 1A and 1C.

TBS selection mapped to more than one MIMO layer
Following TBS selection principles defined in TS 26.213, TBS mapped to more than 1 MIMO layer can be obtained by increasing resource allocation size for certain resource allocation sizes or by using mapping of the baseline TBS to TBS for other resource allocation sizes. Table 2, Table 3 and Table 4 provides mapping of the baseline TBS to TBS of that should be mapped to 2, 3 and 4 MIMO layers. Possible new TBS value are also proposed for TBS mapped to 4 MIMO layers (highlighted in yellow). 
Table 2: Mapping of the baseline TBS entry to 2-layer TBS for more than 55 PRBs 
	TBS_L1
	TBS_L2
	TBS_L1
	TBS_L2

	59256
	119816
	97896
	195816

	61664
	124464
	101840
	203704

	63776
	128496
	105528
	211936

	66592
	133208
	107832
	214176

	68808
	137792
	110136
	220296

	71112
	142248
	112608
	226416

	73712
	146856
	115040
	230104

	75376
	151376
	117256
	236160

	76208
	152976
	119816
	236160

	78704
	157432
	124464
	236160

	81176
	161760
	125808
	251640

	84760
	169544
	128496
	254328

	87936
	175600
	130392
	266440

	90816
	181656
	133208
	266440

	93800
	187712
	137792
	275376



Table 3: Mapping of the baseline TBS to 3-layer TBS for more than 37 PRBs 
	TBS_L1
	TBS_L3
	TBS_L1
	TBS_L3

	37888
	115040
	78704
	236160

	39232
	119816
	81176
	245648

	40576
	119816
	84760
	254328

	42368
	125808
	87936
	254328

	43816
	133208
	90816
	275376

	45352
	137792
	93800
	284608

	46888
	142248
	97896
	293736

	48936
	146856
	101840
	305976

	51024
	152976
	105528
	314888

	52752
	157432
	107832
	324336

	55056
	165216
	110136
	324336

	57336
	171888
	112608
	339112

	59256
	177816
	115040
	339112

	61664
	185728
	117256
	351224

	63776
	191720
	119816
	363336

	66592
	199824
	124464
	375448

	68808
	205880
	125808
	375448

	71112
	214176
	128496
	375448

	73712
	221680
	130392
	391656

	75376
	226416
	133208
	391656

	76208
	230104
	137792
	391656



Table 4: Mapping of the baseline TBS to 3-layer TBS for more than 28 PRBs 
	TBS_L1
	TBS_L3
	TBS_L1
	TBS_L3

	29296
	115040
	73712
	293736

	30576
	124464
	75376
	299856

	31704
	125808
	76208
	305976

	32856
	133208
	78704
	314888

	34008
	137792
	81176
	324336

	35160
	137792
	84760
	339112

	36696
	146856
	87936
	351224

	37888
	151376
	90816
	363336

	39232
	157432
	93800
	375448

	40576
	161760
	97896
	391656

	42368
	169544
	101840
	391656

	43816
	175600
	105528
	422232

	45352
	181656
	107832
	422232

	46888
	187712
	110136
	422232

	48936
	195816
	112608
	452832

	51024
	203704
	115040
	452832

	52752
	211936
	117256
	471192

	55056
	220296
	119816
	471192

	57336
	230104
	124464
	501792

	59256
	236160
	125808
	501792

	61664
	245648
	128496
	501792

	63776
	254328
	130392
	501792

	66592
	266440
	133208
	538512

	68808
	275376
	137792
	538512

	71112
	284608
	
	


Proposal:
· Adopt mapping of the reference TBS table to TBS as proposed in Tables 2, 3 and 4 for 2, 3 and 4 MIMO layers respectively
3. TBS selection for different PDSCH overhead
In [2] different approaches of TBS selection for different overhead were agreed. It should be noted that according to the results in [3] no performance issues from the existing 256QAM MCS table were observed when the actual PDSCH overhead is smaller than the overhead assumed in the MCS table design. Therefore, for the following discussion on this issue, it is proposed to focus on the scenarios when the actual PDSCH overhead becomes substantially larger than the overhead assumed in the MCS table design. For such scenario, the issue can be address in the similar approach that is used for special subframe, i.e. as in Solution 5 from [2], where N_RB scaling for TBS selection is used to reduce the TBS selection.  
Proposal: 
· To address the potential issue of the TBS selection for the subframe with large overhead, consider to adopt Solution 5 which is based on the scaling N_RB for TBS selection
[bookmark: _Ref470879069]Conclusions
In this contribution we propose remaining details of 1024QAM support in LTE. Based on the discussion the following proposal were made:
MCS table design
· Introduce support of 1024QAM in MCS table, by removing four MCS entries from the 256QAM MCS table with MCS indices #6, #8, #10, #12 and #14
· Order MCS indices according to the spectral efficiency 
Configuration and scheduling of 1024QAM
· Limit use of 1024QAM MCS table only to PDSCH transmission with CRC scrambled by C-RNTI and SPS-RNTI all DCI Formats except DCI formats 1A and 1C
Selection of TBS mapped to more than one MIMO layer
· Adopt mapping of the reference TBS table to TBS as proposed in Tables 2, 3 and 4 for 2, 3 and 4 MIMO layers respectively
TBS selection for different PDSCH overhead 
· To address the potential issue of the TBS selection for the subframes with large overhead, consider to adopt Solution 5 which is based on the scaling N_RB for TBS selection
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