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1	Introduction
This contribution provides a TP for TR 38.884 on the extension of test methods to FR2-2. The following aspects are included:
1) UE RF enhanced test methods extensions approved in [1]
2) General testing and calibration aspects
3) Propagation conditions
4) Merged content of R4-2204964
5) Approved text proposal content of R4-2206116 (Change #3)
This TP version is a revision of R4-2206092.
2	Text Proposal

------------------------------------------------------< START OF CHANGE # 1 >------------------------------------------------------

[bookmark: _Toc88117925]5.6	Extension of frequency applicability for band FR2-2
5.6.1	Permitted test methods
Unless otherwise stated, FR2-2 will follow the baseline UE RF methodology detailed in TR 38.810. This includes the extension of frequency applicability of permitted test methods in Cclause 5.2 of TR 38.810 and the general testing and calibration aspects captured in Clause 5.2.1.3..
5.6.2	Enhanced test methods

[bookmark: _Toc88117883]5.6.2.1	High DL power and low UL power

5.6.2.2	Polarization basis mismatch between the TE and DUT
Unless otherwise stated, applicability of the polarization basis mismatch solutions found in Clause 5.2 of this TR, shall be extended to FR2-2.

5.6.2.3	Inter-band (FR2+FR2) CA

5.6.2.4	Extreme temperature conditions

5.6.2.5	Test time reduction
Unless otherwise stated, applicability of the enhanced test methods defined in Clause 8.2 (RSRP(B) based RX beam peak search), Clause 8.4 (Single link polarization measurement) and Clause 8.5 (Other methods) of this TR, shall be extended to FR2-2.

--------------------------------------------------------< END OF CHANGE # 1 >-------------------------------------------------------


------------------------------------------------------< START OF CHANGE # 2 >------------------------------------------------------

[bookmark: _Toc21020209][bookmark: _Toc29813041][bookmark: _Toc29813307][bookmark: _Toc52565525]9.1	Extension of frequency applicability for FR2-2
Unless otherwise stated, the propagation condition methodology defined in TR 38.810 Clause 8 [3] is applicable for FR2-2:
-	Static propagation conditions
-	Model is described in TR 38.810 clause 8.3.
-	Applicable to the UE RRM testing methodology and UE Demodulation and CSI testing methodology.
-	Multi-path fading propagation conditions
-	Fading propagation conditions between the DUT and the emulated gNB sources are modelled as Single probe channel models as described in TR 38.810 clause 8.2.
-	Applicable to the UE RRM testing methodology and UE Demodulation and CSI testing methodology.
-	For FR2-2 measurement system is expected to support modelling of multi-path fading for single carrier scenarios with channel bandwidth of at least TBD[400] MHz.
-	For FR2-2 single carrier scenarios with channel bandwidth up to TBD[400] MHz, the Fsample is defined as TBD[400] MHz and ∆T ≤ TBD [2.5] ns.
-	An example for mapping the delays for a scaled power delay profile to the equidistant delay grid is given in clause 9.1.1
9.1.1	Example for determining the resulting delay profile
A power delay profile after delay spread scaling is given as follows in Table 9.1.1-1.
Table 9.1.1-1: Original power delay profile
	Tap k
	Power  σk2 (linear)
	Delay τk [ns]

	1
	
	0

	2
	
	1.91

	3
	
	2.01

	4
	
	2.93

	5
	
	2.31

	6
	
	2.69

	7
	
	3.35

	8
	
	2.88

	9
	
	3.81

	10
	
	7.69



With the assumption of ∆T = 1/(400 MHz) =2.5 ns, the taps from Table 9.1.1-1 can be mapped onto an equidistant delay grid as shown in Table 9.1.1-2.
Table 9.1.1-2: Power delay profile after mapping to delay grid
	Tap k
	Power  σk2 (linear)
	Delay  τk  [ns]

	1
	
	0

	2
	
	2.50

	3
	
	2.50

	4
	
	2.50

	5
	
	2.50

	6
	
	2.50

	7
	
	3.75

	8
	
	2.50

	9
	
	3.75

	10
	
	7.5



Since multiple taps share the same delay, those taps need to be combined into a single tap as shown in Table 9.1.1-3.
Table 9.1.1-3: Resulting delay profile
	Tap k
	Power  σk2 (linear)
	Delay  τk  [ns]

	1
	
	0

	2
	
	2.50

	3
	
	3.75

	4
	
	7.50




--------------------------------------------------------< END OF CHANGE # 2 >-------------------------------------------------------

------------------------------------------------------< START OF CHANGE # 3 >------------------------------------------------------
5.2.3.1.1.2	Method 1 MIMO Equalization
The MIMO equalization is based only on reference signals (DMRS) without using any data symbols. In order to obtain comparable EVM results independent of the number of DMRS symbols per slot, only the first DMRS symbol in each slot is used. 
Estimation of effective 2x2 channel matrix is a well known procedure if reference signals use different subcarriers, e.g. in case of DMRS antenna ports 0 and 2. In case that same subcarriers are used, e.g. DMRS antenna ports 0 and 1, a channel decomposition is necessary taking advantage of the orthogonal codes wf and wt and assuming identical channel coefficients for adjacent subcarriers of same CDM group.
Effective channel including the precoding matrix P is:

with

where y denotes the received symbol on port index n and r the reference signal for layer index ν.
Since reference signals of a specific layer are transmitted only on subcarriers of one CDM group channel, interpolation is needed in order to obtain channel coefficients for all subcarriers. Channel interpolation is done using the channel coefficients of active CDM group in all other CDM groups.
The channel coefficients used to calculate the equalizer coefficients are obtained after channel smoothing in frequency domain by computing the moving average of interpolated channel coefficients. The moving average window size is 7. For subcarriers at or near the edge of allocation the window size is reduced accordingly.
The ZF equalizer coefficients are calculated as pseudo the inverse of the effective channel matrix, in general:

5.2.3.1.1.3	Method 1 Maximum Ratio Combining

--------------------------------------------------------< END OF CHANGE # 3 >-------------------------------------------------------
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