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1. Overall Description:
RAN1 has agreed the followings in RAN1 #76, #76bis and #77 on 256QAM.
· For 256QAM CQI table

· CQI  #0 to be equaled to out of range

· Switching point of 64QAM and 256QAM should be CQI 15 in the existing table

· The modulation order of existing CQI 15 is changed to 256QAM

· Order the CQI indices in the Rel-12 CQI table according to the spectral efficiencies

· Down-sample low CQI entries by removing 3 QPSK entries, and add 3 new entries for 256QAM region

· Spectrum efficiency (SE) for the last 256QAM entry is 7.4063

· The 3 QPSK entries to be removed are existing {#2, #4, #6} 

· Working assumption: following CQI table is applied for 256QAM

	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK 
	78 
	0.1523 

	2
	QPSK 
	193 
	0.3770 

	3
	QPSK 
	449 
	0.8770 

	4
	16QAM 
	378 
	1.4766 

	5
	16QAM 
	490 
	1.9141 

	6
	16QAM 
	616 
	2.4063 

	7
	64QAM 
	466 
	2.7305 

	8
	64QAM 
	567 
	3.3223 

	9
	64QAM 
	666 
	3.9023 

	10
	64QAM 
	772 
	4.5234 

	11
	64QAM 
	873 
	5.1152 

	12
	256QAM 
	711 
	5.5547 

	13
	256QAM 
	797 
	6.2266

	14
	256QAM 
	885 
	6.9141

	15
	256QAM 
	948 
	7.4063 


· For 256QAM MCS table
· Modulation and TBS table design should provide the support of all the VoIP TBS at least for Format 1A
· The # of implicit entries is 4

· Remove entries with overlapping spectral efficiency but different modulation orders

· Retain I_TBS=0

· Remove at least existing MCS entries {#1, #3, #5, #7, #9, #10, #17, #28}

· Working assumption: Not to additionally remove any other MCS entry or entries 

· Working assumption: positions of MCS indices are ordered based on spectral efficiency

· Working assumption: following MCS table is applied for 256QAM
	MCS Index
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	Modulation Order

[image: image2.wmf]m

Q


	TBS Index
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	0
	2 
	0 

	1
	2 
	2 

	2
	2 
	4 

	3
	2 
	6 

	4
	2 
	8 

	5
	4 
	10 

	6
	4 
	11 

	7
	4 
	12 

	8
	4 
	13 

	9
	4 
	14 

	10
	4 
	15 

	11
	6 
	16 

	12
	6 
	17 

	13
	6 
	18 

	14
	6 
	19 

	15
	6 
	20 

	16
	6 
	21 

	17
	6 
	22 

	18
	6 
	23 

	19
	6 
	24 

	20
	6 
	25 

	21
	8 
	27 

	22
	8 
	28 

	23
	8 
	29 

	24
	8 
	30 

	25
	8 
	31 

	26
	8 
	32 

	27
	8 
	33 

	28
	2 
	Reserved

	29
	4 
	

	30
	6 
	

	31
	8 
	


· For 256QAM TBS table

· Reuse as many as possible of current TBS entries with up to around [2%] average padding aligned with Rel-10 design
· The new transport block sizes introduced in the specification should follow the Rel-8 principle of QPP size alignment

· Define overhead assumption(s) (REs/PRB) for PDSCH 

· Use 120 REs per PRB for all 256QAM spectral efficiencies except for the highest spectral efficiency

· Use 136 REs per PRB for the highest spectral efficiency

· Limit the number of new TBS values as much as possible

· Same design principle is applied for TBS table used up to Rel-10

· Working assumption: TBS entries for 256QAM is table 1 and table 2 in R1-142735 [1]
· For the FFS values in table 2 in R1-142735[1], continue discussion until RAN1 #78 meeting

· The Gray mapping for 256QAM,
· Adopt binary reflected Gray mapping for 256QAM shown as follows:

[image: image5.png]


 {(1−2bi)[8−(1−2bi+2)[4−(1−2bi+4)[2−(1−2bi+6)]]]
                +j(1−2bi+1)[8−(1−2bi+3)[4−(1−2bi+5)[2−(1−2bi+7)]]]}

· Use of 256QAM MCS/CQI table can be configured for each configured CC
· Working assumption: for TM10, CQI table are common for all CSI processes and/or Rel-11 subframe measurement sets and MCS table is common for all PQI sets
· Working assumption: for TM1-9, 256QAM CQI table can be configured per each Rel-11 subframe measurement set
· 256QAM is supported for all TMs
· 256QAM is supported for up to 8-layer PDSCH transmissions

· DCI format 1A and DCI format 1C are associated with the legacy MCS table, i.e., not supporting 256QAM PDSCH scheduling

· For all other DCI formats scheduling PDSCH, 256QAM can be supported

· 256QAM PDSCH scheduling is only supported for C-RNTI based PDSCH transmissions

· FFS the 256QAM support for PMCH
· For 256QAM UE category,

· Introduce signaling to indicate UE support for 256QAM

· Whether or not the UE indicates support for 256QAM in a band specific or band agnostic manner should be decided by RAN4

· One new UE category with 256QAM is introduced

· ~4Gbps targeting 5CC, 8 layer MIMO with 256QAM

· “Total number of soft channel bits” [47 431 680 bits]
· FFS: Support existing UE categories or new UE category

· 2. Actions:

To: RAN2, RAN4
ACTION: RAN1 respectfully asks RAN2, RAN4 to take above into account in their future work.

3. Reference:

[1] R1-142735, “256QAM TBS table design”, Huawei, HiSilicon
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