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Discussion
1      Introduction
At RAN#81 meeting in September 2018, the updated 3GPP 5G preliminary description template with self-evaluation results was agreed to be sent to ITU-R WP5D#31. According to 3GPP work plan on IMT-2020 self-evaluation, the study will continue after June 2018 to aim for the final submission at RAN#84 that is before ITU-R WP 5D#32 (July 2019), the deadline of IMT-2020 proposal submission in ITU-R [1].
As defined in Report ITU-R M.2410, the key minimum technical performance requirements for the test environment of Indoor Hotspot-eMBB are provided below [2].
TABLE 1
5th percentile user spectral efficiency

	Test environment
	Downlink 
(bit/s/Hz)
	Uplink 
(bit/s/Hz)

	Indoor Hotspot – eMBB
	0.3
	0.21


TABLE 2
Average spectral efficiency

	Test environment
	Downlink
(bit/s/Hz/TRxP)
	Uplink
(bit/s/Hz/TRxP)

	Indoor Hotspot – eMBB
	9
	6.75


The results from the system-level simulation are used to derive the average spectral efficiency and 5th percentile user spectral efficiency as defined in Report ITU-R M.2410 [2]. 

According to ITU-R M.2412, area traffic capacity calculation is derived based on the average spectral efficiency conducted in the evaluation of Indoor Hotspot-eMBB test environment where a single band is considered [3]. Let W denote the channel bandwidth and ρ the TRxP density (TRxP/m2). The area traffic capacity Carea is related to average spectral efficiency SEavg as follows:


Carea = ρ × W × SEavg
Since the realistic channel estimation is required from ITU-R evaluation guideline, the updated evaluation results including the DL spectral efficiency and the area traffic capacity were provided based on the agreed technical features and system configurations in [4].
2      TDD downlink evaluation results
The evaluation results with TDD duplex at 4GHz are provided for average spectral efficiency and 5th percentile spectral efficiency under Indoor Hotspot-eMBB. Evaluation assumptions can be found in Annex.
The evaluation results for DL average spectral efficiency and DL 5th percentile spectral efficiency under Indoor Hotspot-eMBB are provided in Table 3~ 6. The area traffic capacity results are provided in Table 7~8.
Table 3 Initial DL average spectral efficiency evaluation for 12 TRxPs (Indoor Hotspot-eMBB at 4GHz)
	Duplex scheme
	TXRU and Element configuration
	Requirement (bit/s/Hz/TRxP)
	Channel model
	Average spectral efficiency SEavg
(bit/s /Hz/TRxP)
	Gain

	TDD
30KHz SCS
	32Tx/4Rx (32Tx/4Rx)
	9
	A
	11.21
	+25%

	
	
	
	B
	11.60
	+29%


Table 4 Initial DL 5th percentile spectral efficiency evaluation for 12 TRxPs (Indoor Hotspot-eMBB at 4GHz)
	Duplex scheme
	TXRU and Element configuration
	Requirement (bit/s/Hz)
	Channel model
	5%-tile spectral efficiency (bit/s/Hz)
	Gain

	TDD

30KHz SCS
	32Tx/4Rx 32Tx/4Rx
	0.3
	A
	0.53
	+77%

	
	
	
	B
	0.49
	+63%


Table 5 Initial DL average spectral efficiency evaluation for 36 TRxPs (Indoor Hotspot-eMBB at 4GHz)
	Duplex scheme
	TxRU and element configuration
	Requirement (bit/s/Hz/TRxP)
	Channel model
	Average spectral efficiency SEavg
(bit/s /Hz/TRxP)
	Gain

	TDD
30KHz SCS
	32Tx/4Rx
128Tx/4Rx
	9
	A
	9.66
	+7.3%

	
	
	
	B
	9.64
	+7.1%


Table 6 Initial DL 5th percentile spectral efficiency evaluation for 36 TRxPs (Indoor Hotspot-eMBB at 4GHz)
	Duplex scheme
	TxRU and element configuration
	Requirement (bit/s/Hz)
	Element configuration
	5%-tile spectral efficiency (bit/s/Hz)
	Gain

	TDD

30KHz SCS
	32Tx/4Rx
128Tx/4Rx
	0.3
	A
	0.33
	+10%

	
	
	
	B
	0.34
	+13%


Observation 1: For 12 TRxPs topology with at 4 GHz, NR can fulfil IMT-2020 requirements on DL spectral efficiency for the Indoor Hotspot-eMBB test environment in TDD mode.
Observation 2: For 36 TRxPs topology with at 4 GHz, NR can fulfil IMT-2020 requirements on DL spectral efficiency for the Indoor Hotspot-eMBB test environment in TDD mode.
Considering various bandwidth at 4GHz, area traffic capacities are provided below.
Table 7 Initial area traffic capacity evaluation for 12 TRxPs at 4GHz
	Duplex scheme
	TxRU and element configuration
	Channel model
	Bandwidth W (MHz)
	Area traffic capacity Carea (Mbit/s/m2)
	Requirement (Mbit/s/m2)

	TDD
30KHz SCS
	32Tx/4Rx
32Tx/4Rx
	A
	300
	6.73
	10

	
	
	
	350
	7.85
	

	
	
	
	400
	8.97
	

	
	
	
	450
	10.09
	

	
	
	
	500
	11.21
	

	
	
	B
	300
	6.96
	

	
	
	
	350
	8.12
	

	
	
	
	400
	9.28
	

	
	
	
	450
	10.44
	

	
	
	
	500
	11.60
	


Table 8 Initial area traffic capacity evaluation for 36 TRxPs at 4GHz
	Duplex scheme
	TxRU and element configuration
	Channel model
	Bandwidth W (MHz)
	Area traffic capacity Carea (Mbit/s/m2)
	Requirement (Mbit/s/m2)

	TDD
30KHz SCS
	32Tx/4Rx
128Tx/4Rx
	A
	100
	5.80
	10

	
	
	
	150
	8.69
	

	
	
	
	200
	12.79
	

	
	
	
	250
	15.99
	

	
	
	B
	100
	5.78
	

	
	
	
	150
	8.68
	

	
	
	
	200
	11.57
	

	
	
	
	250
	14.46
	


Observation 3: IMT-2020 requirement on area traffic capacity can be met by NR at 4GHz. 

3      Conclusions
In this contribution, we provide our updated evaluation results for Indoor Hotspot-eMBB, we have the following observations:
Observation 1: For 12 TRxPs topology with at 4 GHz, NR can fulfil IMT-2020 requirements on DL spectral efficiency for the Indoor Hotspot-eMBB test environment in TDD mode.
Observation 2: For 36 TRxPs topology with at 4 GHz, NR can fulfil IMT-2020 requirements on DL spectral efficiency for the Indoor Hotspot-eMBB test environment in TDD mode.
Observation 3: IMT-2020 requirement on area traffic capacity can be met by NR at 4GHz.
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Annex: Evaluation assumptions

In this contribution, the downlink evaluation assumptions for Indoor Hotspot-eMBB are provided in the following table. 
Table A-1 Evaluation assumption for DL
	Indoor Hotspot - eMBB
	Configuration A

	Carrier frequency for evaluation
	4 GHz

	Simulation bandwidth
	TDD: 20M

	Slots structure
	TDD: unpaired spectrum, DDDSU

	Subcarrier spacing
	30 kHz

	Symbols number per slot
	14

	BS antenna height
	3 m

	Total transmit power per TRxP
	24 dBm

	Inter-site distance
	20 m

	TRxP number per site
	1
	3

	Mechanic tilt
	180° in GCS
	110°in GCS

	Electronic tilt
	90° in LCS
	90°in LCS

	Number of antenna elements per TRxP
	32Tx/Rx, (M,N,P,Mg,Ng) = (4,4,2,1,1),

(dH,dV) = (0.5, 0.5)λ
+45°, -45° polarization
	128Tx/Rx, (M,N,P,Mg,Ng) = (8,8,2,1,1),

(dH,dV) = (0.5, 0.5)λ
+45°, -45° polarization

	Number of TXRU per TRxP
	32TXRU, (Mp,Np,P,Mg,Ng) = (4,4,2,1,1),

(1-to-1 mapping)
	32TXRU, (Mp,Np,P,Mg,Ng) = (4,4,2,1,1)

	Number of UE antenna elements
	4Tx/Rx, (M,N,P,Mg,Ng) = (1,2,2,1,1),

(dH,dV) = (0.5, 0.5)λ
0°,90° polarization

	Number of TXRU per UE
	4TXRU, (Mp,Np,P,Mg,Ng) = (1,2,2,1,1),

(1-to-1 mapping)

	UE speeds of interest
	3 km/h

	UE noise figure
	7 dB

	BS antenna element gain
	5dBi

	BS antenna element pattern
	See Table 10 in Report ITU‑R M.2412

	UE antenna element gain
	0 dBi

	UE antenna element pattern
	Omni-directional

	Thermal noise level
	-174 dBm/Hz

	Traffic model
	Full buffer

	UE density
	10 UEs per TRxP

	UE antenna height
	1.5m

	Channel model variant
	Channel model A and B

	UT attachment
	Based on RSRP from port 0

	Wrapping around method
	No wrapping around

	Polarized antenna model
	Model-2 in TR36.873

	Modulation
	Up to 256QAM

	Coding on PDSCH
	LDPC

Max code-block size=8448bit 

with BP decoding

	Scheduling
	closed SU/MU-MIMO adaptation


	MIMO mode
	MU-MIMO
Maximum MU layer = 12

	Receiver
	MMSE-IRC

	CSI measurement
	Non-precoded CSI-RS based

	CSI method
	TDD: SRS based with 5 slots period

	CSI feedback
	Every 5 slots

Subband based

	Interference measurement
	SU-CQI; CSI-IM for inter-cell interference measurement

	HARQ ACK delay
	The next available UL slot

	HARQ retransmission delay
	The next available DL slot after receiving NACK

	Channel estimation
	Non-ideal

	Overhead
	SS/PBCH: 1SSB/20ms

PDCCH: 2 complete symbols
DMRS: Type II, based on MU-layer (dynamic in simulation)
CSI-RS for CM: 4 ports per UE per 5 slots
CSI-RS for IM: 4 RE/PRB

TRS: 12 RE/PRB/20ms
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