[bookmark: _Hlk497909361][bookmark: _GoBack]3GPP TSG-RAN WG4 #86bis	R4- 1804984
Melbourne, Australia 16th April –20th April 2018

	CR-Form-v11.2

	CHANGE REQUEST

	

	
	38.104
	CR
	
	rev
	-
	Current version:
	15.0.0
	

	

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

	



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



	

	Title:	
	Draft CR to TS 38.104: Update to Annex C.1, C.6 Estimation of TX chain amplitude and frequency response parameters

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	R4

	
	

	Work item code:
	NR_newRAT
	
	Date:
	2018-04-16

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	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:
	Additional information regarding FR2 PN compensation has not been updated, as indicated by editor’s note.

	
	

	Summary of change:
	This document adds specifics regarding common phase noise estimation and compensation that is need for FR2. 

	
	

	Consequences if not approved:
	Requirements would not be complete without consideration of PN compensation for FR2

	
	

	Clauses affected:
	Annex C.1, C.6

	
	

	
	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:
	






[bookmark: _Toc502933163]C.1	Reference point for measurement
The EVM shall be measured at the point after the FFT and a zero-forcing (ZF) equalizer in the receiver, as depicted in figure C.1-1 below.




Figure C.1-1: Reference point for EVM measurement

[Unchanged Text]

[bookmark: _Toc502933170]C.6	Estimation of TX chain amplitude and frequency response parameters
The equalizer coefficients [image: ]and [image: ] are determined as follows:
1.	Calculate the complex ratios (amplitude and phase) of the post-FFT acquired signal [image: ] and the post-FFT Ideal signal [image: ], for each reference symbol, over [10 subframes]. This process creates a set of complex ratios:
[image: ]
Where the post-FFT Ideal signal [image: ] is constructed by the measuring equipment according to the relevant TX specifications, using the following parameters: restricted content: i.e. nominal Reference Symbols and the Primary Synchronisation Channel, (all other modulation symbols are set to 0 V), nominal carrier frequency,  nominal amplitude and phase for each applicable subcarrier, nominal timing.
2.	Perform time averaging at each reference signal subcarrier of the complex ratios, the time-averaging length is [10 subframes]. Prior to the averaging of the phases [image: ] an unwrap operation must be performed according to the following definition: The unwrap operation corrects the radian phase angles of [image: ] by adding multiples of 2*PI when absolute phase jumps between consecutive time instances ti are greater then or equal to the jump tolerance of PI radians. This process creates an average amplitude and phase for each reference signal subcarrier (i.e. every third subcarrier with the exception of the reference subcarrier spacing across the DC subcarrier).
[image: ]
[image: ]
	Where N is the number of reference symbol time-domain locations ti from Z’(f,t) for each reference signal subcarrier [image: ].  To account for the common phase error (CPE) experienced in millimetre wave frequencies, ϕ(f) in the above estimated coefficients will contain phase rotation due to the CPE, estimation and compensation of the CPE needs to follow. 

since these estimated coefficients will also contain phase rotation due to the CPE, estimation and compensation of the CPE needs to follow. is the common phase error (CPE), that rotates all the subcarriers of the OFDM symbol at time ,  is the CPE of  averaged over N reference signals.

In the above equation and  would need to be considered to be averaged over N reference symbols where the reference symbols include PT-RS and DM-RS.  Therefore the overall phase needed to be considered in the equalizer coefficients is .

3.	The equalizer coefficients for amplitude and phase [image: ] and [image: ] at the reference signal subcarriers are obtained by computing the moving average in the frequency domain of the time-averaged reference signal subcarriers, i.e. every third subcarrier. The moving average window size is 19. For reference subcarriers at or near the edge of the channel the window size is reduced accordingly as per figure C.6-1. 
4.	Perform linear interpolation from the equalizer coefficients [image: ] and [image: ] to compute coefficients [image: ], [image: ] for each subcarrier.
[image: ]
Figure C.6-1: Reference subcarrier smoothing in the frequency domain


Editor’s note:Impact of PT-RS and phase noise needs to be studied further.  Additional Text to be added.
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The subsequent 7  subcarriers are averaged  over 5, 7 .. 17 subcarriers  

From the 10 th   subcarrier onwards the  window size is 19 until  the upper edge of the  channel is reached an d  the window size  reduces back to 1  

The first  reference  subcarrier  is not  averaged  

The second  reference  subcarrier is the  average of the  first three  subcarriers  

Reference subcarriers  


