3GPP TSG RAN WG1 Meeting #88bis	R1-1705125
Spokane, USA, 3rd-7th April, 2017

Agenda Item:	7.2.5.1
Source:	Huawei, HiSilicon
Title:	Feasibility and Benefit for 1024 QAM for DL 
Document for:	Discussion/Decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN Plenary #75, the new WI of "Enhancements for High Capacity Stationary Wireless Link and Introduction of 1024 QAM for LTE" has been approved [1]. The main objectives on support of DL 1024 QAM are as follows:
· Study the feasibility and performance benefit, and if justified, specify support for 1024QAM for DL channels [RAN1, RAN4]
· Document the study result of feasibility and benefit in a TR
· If normative work starts, introduce new MCS table, signalling and CQI feedback to support 1024QAM for PDSCH
In this contribution, the feasibility and benefit for DL 1024QAM are discussed with link-level and geometry simulation results.
Evaluation methodology
Evaluation scenarios
In order to study the feasibility and performance benefit, evaluation is required for scenarios considered in WID. The scenarios include
· Scenario 1: outdoor above-rooftop
The receiver is equipped with a very high gain antenna, in outdoor reception (LOS), without mobility.
· Scenario 2: customer premises equipment (CPE)
The receiver is equipped with multiple antennas with high gain elements, in indoor or outdoor reception, with low or no mobility.
Evaluation assumptions
For link level simulation, the baseline can be the link level simulation assumptions for downlink 256QAM simulations, with appropriate modifications, such as carrier frequency, MIMO configurations and etc. The assumptions in Table 1 are proposed to be adopted as link level simulation assumption.
Proposal 1: Adopt Table 1 as the link level simulation assumptions.
In addition, one important factor is the assumptions on transmit and receiving EVM. As this is related to RAN4, we propose to request information on EVM assumptions for 1024QAM.
Proposal 2: Send LS to RAN4 to request for information on RX and TX EVM to support 1024QAM.
Table 1 Link level simulation assumptions
	Bandwidth
	10MHz

	Carrier frequency 
	2G

	Channel model and Doppler frequency
	AWGN
EPA
- The delay profiles refer to 36.101 Table B.2.1-2
- Maximum Doppler frequency: 10Hz 

	Transmission mode
	TM7/8/9

	MIMO configuration
	8x8 

	CRS configuration
	Antenna ports 0,1

	CSI reference signals
	2-port NZP CSI-RS with 5ms period
One CSI-IM configured as ZP CSI-RS with 5ms period

	DMRS
	Port 7&8

	Rank number
	1 or 2 

	PMI
	Based on UE measurement and feedback

	Link adaptation
	On

	HARQ
	On

	UE receiver
	MMSE-IRC

	Channel estimation
	Practical

	Interference estimation
	Practical

	PDP estimation
	Practical

	Received timing delay (us)
	0

	Frequency offset (Hz)
	0

	UE speed
	3km/h, other UE speeds can be evaluated optionally

	Overhead assumption
	2 PDCCH symbols;

	
	

	
	PBCH/PSS/SSS;

	
	2-port CRS;

	
	2-port CSI-RS with 5ms period

	
	One CSI-IM configured as ZP CSI-RS with 5ms period

	
	1 or 2 DMRS ports;

	EVM
	Sources to provide their assumptions on TX EVM and RX EVM

	Metric
	Spectrum efficiency [bps/Hz]

	NOTE:	Explicit modelling of CRS interference of one interfering cell is recommended; if some other modelling is used, it is to be described



For system level simulations, the use cases A and B for eMBMS [2] can be considered to be the baseline. The ISD may need operator’s input.
Proposal 3: Adopt Table 2 as the system level simulation assumptions.
Table 2 System level simulation assumptions
	Parameter
	Scenario 1: outdoor above-rooftop
	Scenario 2: customer premises equipment (CPE)

	Carrier frequency
	2GHz

	Channel BW
	10 MHz

	BS Power
	46 dBm

	BS antenna gain
	15dBi

	BS antenna number
	8/32

	UE antenna gain
	13.15 dBi
Discrimination pattern according to 
ITU-R BT.419-3 band IV, V
	0dBi

	UE antenna number
	1
	8

	Cellular Layout

	Hexagonal grid, 61 cell sites, 3 sectors per site (as per EBU TR034, Annex 2)

	Pathloss model
	TR 36.873 UMi/UMa/RMa

	EVM
	Sources to provide their assumptions on TX EVM and RX EVM


Evaluation metrics
For link level simulations, the spectral efficiency of 1024QAM vs. lower order modulation can be compared, and the required SINR for 1024QAM can be obtained.
With the required SINR for 1024QAM obtained by link level simulation, the mapping of BLER vs. SINR can be used for system level simulation. Then in system level simulation, the throughput/capacity benefits can be evaluated for different scenarios. 

Potential standards impacts
On enhancement of CQI/MCS table for 1024 QAM
In order to support 1024QAM transmission, the maximum efficiency of the current 256QAM CQI table needs to be expanded. Since the maximum efficiency supported by current CQI table is 7.4063 bps/Hz, the introduction of 1024QAM can directly increase the efficiency to 7.4063×10/8 =9.2578 bps/Hz, which increases capacity performance with certain system bandwidth. According to [4], the corresponding SNR where the spectral efficiency of 256QAM starts to saturate is around 26dB. DL 1024QAM has a larger spectral efficiency than DL 256QAM with SNR reaching the switching point between 256QAM and 1024QAM. 

On enhancement of differential CQI for FWA
For periodic CQI report in LTE, differential CQI is reported for the second codeword in wideband and a selected subband. Due to the potential enhancement of CQI/MCS table, and possibly larger CQI differential between 2 codewords due to the potential high order MIMO beamforming, the mechanism of differential CQI may also need to be enhanced accordingly. Further study is needed for further justification.
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In the contribution, we discussed the aspects related to support on DL 1024QAM, with following proposals:
Proposal 1: Adopt Table 1 as the link level simulation assumptions.
Proposal 2: Send LS to RAN4 to request for information on RX and TX EVM to support 1024QAM.
Proposal 3: Adopt Table 2 as the system level simulation assumptions.
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