
3GPP TSG-RAN WG4 #83
R4- 1704952
Hangzhou, China, 15th –19th May 2017
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	38.803
	CR
	0008
	rev
	-
	Current version:
	14.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:

	CR on Sub-carrier spacing for mm-wave bands

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRA
	
	Date:
	2017-05-05

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-14

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	Link simulation results for different sub-carrier spacings for concerned mm-wave frequencies is added to the report as background for the sub-carrier spacing selection to document the technical reasoning.

	
	

	Summary of change:
	The link analysis for selection of feasible sub-carrier spacings for mm-wave frequencies

	
	

	Consequences if not approved:
	There will be no information or background over why certain sub-carrier spacings were selected for NR mm-wave frequency ranges.

	
	

	Clauses affected:
	6.1.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	None


<Start of change>
6.1.3
Channel bandwidth/Transmission bandwidth configuration

6.1.3.1
Subcarrier spacing
Editor’s note: This section will capture backgrounds and discussions on how outcome of SI related to SCS were derived.
6.1.3.1.1
Analysis for mm-wave frequency band subcarrier spacing
This section presents some simulations modelling the impact of subcarrier spacing. The mm-wave frequency ranges in the WID can be modelled using the proxy frequencies of 30 GHz and 45 GHz and thus the link simulation results in this sub-clause is based on corresponding phase noise models as presented in Figure 6.1.3.1.1-1.
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Figure 6.1.3.1.1-1
Phase noise model

Simulations assumptions are summarized in table 6.1.3.1.1-1.

Table 6.1.3.1.1-1
Simulation assumptions
	Speed
	3 km/h

	Tx antenna
	traditional_channel_model_antenna_1_ports

	Rx antenna
	traditional_channel_model_antenna_2_ports

	Number or layers
	1

	DMRS pattern
	Two different patterns as in Figure 2

	PTRS pattern time density
	Every OFDM symbol

	PTRS pattern freq. density
	1 sc each 2 PRB

	Phase noise model
	As proposed in R4-1701165 applied on both BS and UE. To capture the worst case, the phase noise in both receive antenna ports was fully correlated

	Channel estimation
	Practical LMMSE

	OFDM symbols per frame
	14

	Scheduled BW
	32 PRB

	Channel Model
	TDL-B for delay spread of 100 ns, TDL-C for delay spread of 200 ns and 300 ns


The analysis covers 60 kHz, 120 kHz and 240 kHz sub-carrier spacing with DMRS pattern as in Figure 6.1.3.1.1-2.
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Figure 6.1.3.1.1-2
DMRS and PTRS pattern
The simulation results cover modulation and coding rates of QPSK(1/2), 16QAM (3/4) and 64QAM (5/6) where the solid lines represent the ideal case with no phase noise and dashed line is with phase noise and CPE compensation. For 30 GHz case, the simulation results with phase noise without CPE compensation was also considered to investigate the need and performance of CPE compensation in mm-wave frequency ranges. 

For 30 GHz with 100ns, 200ns and 300 ns delay spread:

                            
[image: image3]
Figure 6.1.3.1.1-3 60 kHz sub-carrier spacing


                    
[image: image4]
Figure 6.1.3.1.1-4
120 kHz sub-carrier spacing
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Figure 6.1.3.1.1-5
240 kHz sub-carrier spacing

The simulation results indicate that the optimum performance for higher order modulation (64QAM) can be achieved when sub-carrier spacing of 60 kHz is used in particular for channels with delay spread of 200 ns and 300 ns. For higher sub-carrier spacing, i.e. 240 kHz, the degradation seems to be quite substantial. 

In addition, regardless of modulation, the CPE compensation improves the performance significantly and is essential when mm-wave frequency bands are concerned.

For 45 GHz with 100ns, 200ns delay spread 


[image: image6]
Figure 6.1.3.1.1-6 60 kHz sub-carrier spacing
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Figure 6.1.3.1.1-7 120 kHz sub-carrier spacing


[image: image8]
Figure 6.1.3.1.1-8 240 kHz sub-carrier spacing
The simulation results for 45 GHz indicate that given the phase noise model and channel with delay spread up to 200 ns, the optimum performance is achieved when sub-carrier spacing of 60 kHz is used.

Considering the analysis and link simulations presented in this paper, the 60 kHz and 120khz sub-carrier spacing would result in best performance and thus should be considered for frequency bands within 24-45 GHz.

6.1.3.2
Channel bandwidth
<End of change>
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