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Background
As RAN#80, it is agreed that 
· The self evaluation of LTE targets at least Urban Macro – mMTC and Rural – eMBB test environment towards 3GPP Updated Submission in September 2018.
Based on this agreement, the LTE evaluation parameters and configurations are considered for Rural – eMBB test environment. This contribution provides such considerations.
[bookmark: _Ref129681832]Proposal
KPIs and focusing test environment
For LTE evaluation, the following technical performance requirements need to be evaluated to enable LTE as one component RIT in SRIT submission. The focusing test environments and evaluation configurations are listed in Table 1.
[bookmark: _Ref519610774]Table 1 Technical performance requirements and focusing test environment, evaluation configurations for LTE 
	
	Focusing test environment
	Focusing evaluation configuration

	Peak spectral efficiency
	-
	-

	Peak data rate
	-
	-

	Energy efficiency (network side)
	-
	-

	Energy efficiency (device side)
	-
	-

	CP latency
	-
	-

	UP latency
	-
	-

	Mobility interruption time
	-
	-

	Bandwidth and scalability
	-
	-

	Mobility
	Rural – eMBB
	Configuration A (700 MHz with ISD=1732m)

	Average spectral efficiency
	Rural – eMBB
	Configuration A and Configuration C (700 MHz with ISD=6000m)

	5th percentile user spectral efficiency
	Rural – eMBB
	Configuration A

	Connection density
	Urban Macro – mMTC
	Configuration B (ISD=1732m) 
Configuration A (ISD=500m)
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DL FDD (FR1)
The following technical parameters as shown in Table 2 are considered as starting point for DL FDD evaluation for FR1. Other features and parameters that are supported by Rel-15 are not precluded.

[bookmark: _Ref506379901]Table 2 NR parameters for DL FDD evaluation (FR1)
	DL FDD – FR1 
	NR 
	LTE

	Waveform 
	OFDM based
	OFDM based

	Multiple access 
	OFDMA 
	OFDMA

	Modulation 
	Up to 256QAM 
	Up to 256QAM

	Coding on PDSCH 
	LDPC
Max code-block size=8448bit 
[with BP decoding]
	Turbo

	Numerology
	Slot/non-slot 
	14 OFDM symbol slot
	14 OFDM symbol TTI

	
	SCS 
	15kHz 
30 kHz can also be considered
	15kHz

	Number of RBs
	52 for 15 kHz SCS, 24 for 30 kHz SCS
	50

	
	Larger number of RBs can be considered to reflect the benefit of reduced guard band ratio for larger BW.
A scalar can be applied to spectral efficiency results,
SE’=SE×(1-gb(NRB))/(1-gb(NRB0)); where gb(N) is the guard band ratio at given number of RB, N.
	-

	Simulation bandwidth 
	10 MHz 
	10 MHz

	Frame structure 
	Slot Format 0 (all downlink) for all slots
	All downlink for all TTIs

	MIMO 
	Transmission mode 
	Closed loop SU/MU-MIMO adaptation
	Closed loop SU/MU-MIMO adaptation

	
	Codebook 
	· NR Type II codebook
· NR Type II port-selection codebook can be included
· NR Type I codebook (single panel) 
Detailed configuration to be reported 
	· LTE Advanced-CSI codebook
· LTE Class A codebook
Detailed configuration to be reported.

	
	PRB bundling 
	4PRB, or allocated PRB; 
(It impacts DMRS channel estimation, but does not limit the scheduling unit.) 
	3PRB for 10 MHz; 2PRB for 20 MHz

	
	MU dimension 
	Up to 12 layer (considering up to 12 orthogonal DMRS ports) 
Or more than 12 layers by taking into account quasi-orthogonal DMRS port; channel estimation error modeled
	Up to 4 layer (up to 4 orthogonal DMRS ports)
Or more than 4 layers by taking into account quasi-orthogonal DMRS port; channel estimation error modeled

	
	SU dimension 
	Rank adaptation up to 8 layers (depending on UE antenna elements)
	Rank adaptation up to 8 layers (depending on UE antenna elements)

	
	Codeword (CW)-to-layer mapping 
	For 1~4 layers, CW1;
For 5 layers or more, two CWs 
	For larger than or equal to 2 layers, two CWs.

	
	DMRS transmission for overhead
	Up to 2 OFDM symbols per slot for the front-loaded DMRS according to the number of layers (additional OFDM symbols can be considered for channel estimation)
	LTE DMRS pattern

	
	CSI-RS transmission 
	Non-precoded/precoded according to CSI measurement (with codebook selection) and interference measurement
	Non-precoded/precoded according to CSI measurement 


	
	CSI feedback 
	For slot/non-slot: PMI, CQI: every [5] slot; RI: every [5] slot, CRI: every [5] slot
Subband based 
	PMI, CQI: every [5] TTI; RI: every [5] TTI
CQI/PMI can be subband based; 6RB subband
For advanced-CSI codebook, wideband amplitude feedback is used.

	
	Interference measurement 
	Option 1: SU-CQI
Option 2 can be considered: SU-CQI and MU-CQI for intra-cell interference measurement ; For intra-cell interference measurement, precoded CSI-RS is used 
	ZP CSI-RS for interference measurement can be considered.

	HARQ 
	CBG retransmission 
	Max CBG=1 in one TB
	1 CBG in one TB

	
	ACK/NACK delay 
	According to UE capability#1 (minimum the next available UL slot)
	N+4 (For TDD, at least N+4; need to wait for available UL subframe)

	
	Re-transmission delay
	Companies  to report the minimum delay assumed in the simulation
	N+8 (For TDD, at least N+8; need to wait for available DL subframe)

	PDCCH resource sharing 
	Resource sharing with PDSCH might be considered in overhead calculation
	PDCCH is not shared with PDSCH

	Overhead 
	SS/PBCH block 
([1 SS/PBCH block in every 20ms])
CSI-RS, DMRS and TRS, CSI-IM (if used)
PDCCH 

Detailed OH value FFS; companies report OH
	PSS, SSS, PBCH, 
CRS, CSI-RS, DMRS, CSI-IM (if used)
PDCCH


DL TDD (FR1)
The following technical parameters as shown in Table 3 are considered as starting point for DL TDD evaluation for FR1. Other features and parameters that are supported by Rel-15 are not precluded.
It is noted that the parameters that share the same value as in Table 2 (NR FDD table) is not shown.
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	DL TDD – FR1 
	NR 
	LTE

	Numerology
	Slot/non-slot 
	14 OFDM symbol slot 
	14 OFDM symbol TTI

	
	SCS 
	15kHz 
	30kHz 
	15kHz

	Number of RBs
	106
	51
	100

	
	Larger number of RBs can be considered to reflect the benefit of reduced guard band ratio for larger BW.
A scalar can be applied to spectral efficiency results,
SE’=SE×(1-gb(NRB))/(1-gb(NRB0)); where gb(N) is the guard band ratio at given number of RB, N.
	-

	Simulation bandwidth 
	20 MHz 
	20 MHz

	Frame structure 
	Companies report DL/UL configuration and slot format
	Companies report DL/UL configuration and slot format

	MIMO 
	Transmission mode 
	Closed loop SU/MU-MIMO adaptation
	Closed loop SU/MU-MIMO adaptation

	
	Downlink CSI measurement
	· Option A: Non-PMI feedback: BS transmits precoded CSI-RS using N “eigen-vector”, UE measures on N CSI-RS port(s) to derive equivalent channel, and then derive rank L (L≤N) and corresponding CQI
· Option B can also be considered: BS transmits non-precoded / precoded CSI-RS and UE measures on CSI-RS port(s) to derive channel, and use type I/II codebook to derive precoder, and use the precoder to derive rank and CQI.
· NOTE: CSI can be further determined at the gNB.
	· Option A: Non-PMI feedback: BS transmits precoded CSI-RS using N “eigen-vector”, UE measures on N CSI-RS port(s) to derive equivalent channel, and then derive rank L (L≤N) and corresponding CQI
· Option B can also be considered: BS transmits non-precoded / precoded CSI-RS and UE measures on CSI-RS port(s) to derive channel, and use type I/II codebook to derive precoder, and use the precoder to derive rank and CQI.
· NOTE: CSI can be further determined at the gNB.

	
	SRS transmission
	· Non-precoded SRS
· 1 slot is configured to up to 6 OFDM symbols for SRS transmissions. 
· For NTNR UE (N=1/2/4), one SRS resource for N port SRS.
· For 1T4R/2T4R UE (SRS switch)
· 1T4R: 1 SRS resource with 1 port SRS, totally 4 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
· 2T4R: 1 SRS resource with 2 port SRS, totally 2 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
· For 1T2R UE (SRS switch)
· 1 SRS resource with 1 port SRS, totally 2 SRS resources for SRS switch; different SRS resources occupy different OFDM symbols
SRS estimation error model shown in R1-145389 can be used as starting point. 
	· Non-precoded SRS
· For normal UL subframe, one TTI is configured to have 1 OFDM symbol for SRS transmission.
· For NTNR UE (N=1/2/4), one SRS resource for N port SRS.
· For 1T4R/2T4R UE (SRS switch)
· 1T4R: 1 SRS resource with 4-port SRS; different SRS ports occupy different TTIs for normal UL subframe;
· 2T4R: 1 SRS resource with 4-port SRS; two groups of SRS ports, with each group having 2 SRS port; different SRS group occupy different TTIs for normal UL subframe;
· For 1T2R UE (SRS switch)
· 1 SRS resource with 2-port SRS; different SRS ports occupy different TTIs for normal UL subframe
SRS estimation error model shown in R1-145389 can be used as starting point.


UL FDD (FR1)
The following technical parameters as shown in Table 4 are considered as starting point for UL FDD evaluation for FR1. Other features and parameters that are supported by Rel-15 are not precluded.
[bookmark: _Ref506381633]Table 4 NR parameters for UL FDD evaluation (FR1)
	UL FDD – FR1 
	NR 
	LTE

	Waveform 
	OFDM based 
	DFT-S-OFDM based

	Multiple access 
	OFDMA 
Companies report power back-off model if used.
	DFT-S-OFDMA
Companies report power back-off model if used.

	Modulation 
	Up to 256QAM 
	Up to 256QAM

	Coding on PDSCH 
	LDPC
Max code-block size=8448bit 
	Turbo

	Numerology 
	Slot/non-slot 
	14 OFDM symbol slot
	14 OFDM symbol TTI

	
	SCS 
	15kHz 
30 kHz can also be considered
	15kHz

	Number of RBs
	52 for 15 kHz SCS, 24 for 30 kHz SCS
	50

	
	Larger number of RBs can be considered to reflect the benefit of reduced guard band ratio for larger BW.
A scalar can be applied to spectral efficiency results,
SE’=SE×(1-gb(NRB))/(1-gb(NRB0)); where gb(N) is the guard band ratio at given number of RB, N.
	-

	Simulation bandwidth 
	10 MHz 
	10 MHz

	Frame structure 
	Slot Format 1 (all uplink) for all slots / non-slots 
	Uplink subframe

	MIMO 
	Transmission scheme 
	UL codebook based SU-MIMO / MU-MIMO 
	UL codebook based SU-MIMO

	
	UL Codebook 
	· NR 2Tx/4Tx codebook 
	· LTE UL codebook

	
	MU dimension 
	Up to [2/4] layers per UE depending on UE antenna  (considering up to 12 orthogonal DMRS ports)
Companies report the maximum number of MU layers.
	-

	
	SU dimension 
	Rank adaptation up to 4 layers depending on UE antenna
	Rank adaptation up to 4 layers depending on UE antenna

	
	Codeword (CW)-to-layer mapping 
	For 1~4 layers, CW1
	For larger than or equal to 2 layers, two CWs.

	
	DMRS transmission for overhead
	Up to 2 OFDM symbols per slot according to the number of layers
	2 OFDM symbol per TTI (LTE UL DMRS pattern)

	
	SRS transmission 
	Non-precoded 
1 slot is configured to up to 6 OFDM symbols for SRS transmissions. 
	Non-precoded
1 subframe has one OFDM symbol for SRS transmission.

	HARQ 
	CBG retransmission 
	Max CBG=1 in one TB
	1 CBG for one TB

	
	Re-transmission delay
	Companies  to report the minimum delay assumed in the simulation
	Companies report

	Power control schemes
	Companies to report
	Companies to report

	Overhead 
	DMRS and SRS
PUCCH
DL feedback 

Detailed OH value FFS; companies report OH
	DMRS and SRS
PUCCH
DL feedback


UL TDD (FR1)
The following technical parameters as shown in Table 5 are considered as starting point for UL TDD evaluation for FR1. Other features and parameters that are supported by Rel-15 are not precluded.
It is noted that the parameters that share the same value as in Table 4 (UL FDD table) is not shown.
[bookmark: _Ref506382214]Table 5 NR parameters for UL TDD evaluation (FR1)
	UL TDD – FR1 
	NR 
	LTE

	Numerology 
	Slot/non-slot 
	14 OS slot
	14 OFDM symbol TTI

	
	SCS 
	15kHz 
	30kHz 
	15kHz

	RB number 
	106
	51 
	100

	
	Larger RB number can be considered to reflect the benefit of reduced guard band ratio for larger BW.
A scalar can be applied to spectral efficiency results,
SE’=SE×(1-gb(NRB))/(1-gb(NRB0)); where gb(N) is the guard band ratio at given number of RB, N.
	-

	Simulation bandwidth 
	20 MHz 
	20 MHz

	Frame structure 
	Companies report DL/UL configuration and slot format
	Companies report DL/UL configuration and slot format

	MIMO
	Transmission scheme 
	UL SU-MIMO / MU-MIMO
· Non-codebook based 
· Codebook based can also be considered
	UL codebook based SU-MIMO

	
	SRS transmission 
	· Precoded SRS for non-codebook based
· Non-precoded SRS for codebook based
1 slot is configured to up to 6 OFDM symbols for SRS transmissions. 
	· Non-precoded SRS
· For normal UL subframe, one TTI is configured to have 1 OFDM symbol for SRS transmission; for special subframe, one TTI is configured to have up to 6 OFDM symbols for SRS transmission.


Detailed configuration parameters
The following configuration parameters are to be reported or used by companies.
	Parameter
	Value

	Antenna configuration at BS
	
 





 are the number of vertical, horizontal antenna elements within a panel,  are the number of vertical, horizontal TXRUs within a panel and polarization, and  is number of polarizations,   is the number of panels in a column,  is the number of panels in row.

	Antenna configuration at UE
	
 

	Scheduling
	PF 
(MU-PF for MU-MIMO or SU-PF for SU-MIMO)

	Receiver
	MMSE-IRC 
Advance receiver is not precluded.

	Down-tilt
	Mechanical tilt (calibration parameters can be used as starting point)
Electrical tilt

	Uplink power control parameters
	, P0

	Interference over thermal
	Companies report (use the “effective IoT” model as in Section A.2.1.8 in TR36.814)
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