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1	Introduction
Current 3GPP self-evaluation TR [1] and preliminary submission report [2] do not include results for NR spectral efficiency.in eMBB-Dense Urban configuration B (30GHz), left “TBD”.
This contribution presents some evaluation and results for that TE/configuration.

[bookmark: _Ref178064866]2	Evaluation Assumptions and Results
For the evaluation of spectral efficiency in eMBB-Dense Urban at 30GHz, given the challenges related to high frequency transmission in reaching large distances and/or high penetration-loss indoors, we investigated a certain evaluation methodology using “admission control”. 
In particular, those few users with very high/bad pathloss (above a specific threshold) are not “admitted” by the system, allowing the served users to achieve better spectral efficiency.
Simulation assumptions and results are captured below.

2.1 Simulation Assumptions

	General assumptions 
	UL&DL 

	Duplexing
	TDD

	Numerology
	120kHz SCS, 14 OFDM symbol slot

	Frame structure
	DDDU

	Modulation
	Up to 256 QAM

	Coding on PDSCH/PUSCH
	LDPC; Max code-block size=8448bit 

	Codebook
	Ideal 

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

	Network synchronization
	Synchronized

	Scheduling
	PF

	Receiver
	MMSE-IRC

	Channel estimation
	Non-ideal

	Guard band ratio
	5% (for 80 MHz)

	Mechanic tilt 
	90 deg (gNB panel in each sector is placed vertically)

	Electronic tilt
	(According to Zenith angle in "Beam set at TRxP")

	UT attachment
	Based on RSRP.

	UE antenna panel selection
	The UE panel with the best receive SNR

	Beam set at TRxP
	DFT beam selection

	Beam set at UE
	DFT beam selection

	Criteria for selection for serving TRxP
	Maximizing RSRP with best analog beam pair, where the digital beamforming is not considered

	Analog beam selection for serving TRxP
	Select the best beam pair among the set of DFT beams, based on the criteria of maximizing receive power after beamforming.

	Analog beam selection for interfering TRxP
	Based on the analog beam selection according to scheduling results of non-serving TRxP



	DL specific assumptions
	DL

	Transmission scheme
	SU/MU-MIMO

	MU dimension
	Up to 2 layers
(Up to 2 simultaneous analog beams are used)

	SU dimension
	Up to 2 layers

	SRS transmission
	For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports, 1 symbol every 2 UL slots

	PRB bundling
	4 PRBs

	DL CSI measurement
	Non-Precoded CSI-RS based

	CSI feedback
	CQI: every 8 slots; RI: every 8 slots, CRI: every 8 slots; Subband based 

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

	CBG
	1

	ACK/NACK delay
	The next available UL slot

	Re-transmission delay
	The next available DL slot after receiving NACK

	Antenna configuration at TRxP
	8TXU: (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;2,2)
 (dH,dV) = (0.5, 0.5)λ

	Antenna configuration at UE
	2RXU: (M,N,P,Mg,Ng; Mp,Np) =  (4,4,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ; (dg,V,dg,H) = (0, 0)λ

	Total (RE) overhead
	28.58 

	Admission control criteria
	128 dB PL threshold



	 UL specific assumptions
	UL

	Transmission scheme
	SU/MU-MIMO 

	MU dimension
	Up to 2 layers
(Up to 2 simultaneous analog beams are used)

	SU dimension
	Up to 2 layers

	SRS transmission
	For UE 2 Tx ports: Non-precoded SRS, 2 SRS ports, 1 symbol every 2 UL slots

	Max CBG number
	1

	UL re-transmission delay
	Next UL slot after receiving retransmission indication

	Antenna configuration at TRxP
	2RXU:  (M,N,P,Mg,Ng; Mp,Np) = (16,8,2,1,1;1,1)
 (dH,dV) = (0.5, 0.5)λ

	Antenna configuration at UE
	2TXU: (M,N,P,Mg,Ng; Mp,Np) =  (4,4,2,1,1; 1,2)
(dH,dV) = (0.5, 0.5)λ; (dg,V,dg,H) = (0, 0)λ

	Total (RE) overhead
	20.74

	Admission control criteria
	125 dB PL threshold



Regarding the admission control criteria/thresholds, we think 125-1288dB range reflects a realistic deployment configuration/setting.

Other TE/configuration parameters align with Report ITU-R M.2412.

2.2 Simulation Results
Downlink
Admission control criteria: 128 dB PL threshold
	DL spectral efficiency
	IMT-2020 
target
	Sim results

	Average [bit/s/Hz/TRxP]
	7.8
	9.38

	5th-tile [bit/s/Hz]
	0.225
	0.28



Uplink
Admission control criteria:  125 dB PL threshold
	UL spectral efficiency
	IMT-2020 
target
	Sim results

	Average [bit/s/Hz/TRxP]
	5.4
	5.52

	5th-tile [bit/s/Hz]
	0.15
	0.16



It is observed that, with the above assumptions, NR can fulfill the spectral efficiency requirements (for the admitted users).

3	Conclusions and proposals
We think it would be valuable to show, in the 3GPP self-evaluation TR, some evaluation of NR spectral efficiency.in eMBB-Dense Urban configuration B (30GHz).

Proposal: consider including above evaluation and results in the 3GPP self-evaluation TR [1].
Some example text proposal is provided in Annex.
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[bookmark: _Toc524549059]5.4.1.2.2	Evaluation configuration B (CF=30 GHz)
[Editor’s note: to be updated]
The evaluation results of DL and UL spectral efficiency for NR for evaluation configuration B are provided in Tables 5.4.1.2.2-1/2.

It is noted that the evaluation is based on the additional assumption of using a certain admission control, e.g. based on max. pathloss of 128dB. This implies that those few users with worse pathloss (e.g. indoor with bad penetration loss) are not admitted; the served users can then achieve better spectral efficiency, as shown in the results below.

Table 5.4.1.2.2-1 DL spectral efficiency for NR in Dense Urban – eMBB 
(Evaluation configuration B, CF=30 GHz)
[to be filled…]
	Scheme and antenna configuration
	Sub-carrier spacing (kHz)
	Frame structure
	ITU
Requirement
	Channel model B

	
	
	
	
	Number of samples
	BW=
80MHz

	…
	
	
	Average [bit/s/Hz/TRxP]
	7.8
	1
	

	
	
	
	5th-tile [bit/s/Hz]
	0.225
	
	




Table 5.4.1.2.2-2 UL spectral efficiency for NR in Dense Urban – eMBB 
(Evaluation configuration B, CF=30 GHz)
[to be filled…]
	Scheme and antenna configuration
	Sub-carrier spacing (kHz)
	Frame structure
	ITU
Requirement
	Channel model B

	
	
	
	
	Number of samples
	BW=
80MHz

	…
	
	
	Average [bit/s/Hz/TRxP]
	5.4
	1
	

	
	
	
	5th-tile [bit/s/Hz]
	0.15
	
	





