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1. Introduction
The following agreements are reached in RAN4#84Bis:
[image: image1.emf]For   pi/2 BPSK  waveforms  with spectrum shaping ,  the following   constraints   shall be met :   1)   EVM Eq ualizer Flatness :  The  calculated  EVM   equalizer coefficients  over  the   allocated   transmission  bandwidth   shall   be  bounded   per limits  shown in the following figure ,   prior to   their application   in  EVM calculation .    
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  Note s :   a)   t he values of X1, X2, X3   are to be determined by  considering impact   of spectrum shaping on  receiver performance   b)   W trans   is the   allocated   transmission bandwidth, F center   is the center frequency of the allocated  transmission bandwidth.   2)   Shaping Filter:  The IDFT of the  frequency response   coefficients  of the TX chain ,   𝑎 ෤ 𝑡 ሺ 𝑡 , 𝜏 ሻ , 𝜏 = 0 , 1 , … 𝑀 − 1 ,       where  M   i s the number of allocated subcarriers,  s hall satisfy   the following constraint:   ቊ | 𝑎 ෩ 𝑡 ሺ 𝑡 , 0 ሻ | ≥ | 𝑎 ෩ 𝑡 ሺ 𝑡 , 𝜏 ሻ | ∀ 𝜏 ≠ 0 | 𝑎 ෩ 𝑡 ሺ 𝑡 , 𝜏 ሻ | < 𝑌 1 < 𝜏 < 𝑀 − 1   where                     𝑎 ෤ 𝑡 ሺ 𝑡 , 𝜏 ሻ = 𝐼𝐷𝐹𝑇 ൛ 𝑎 ෤ ሺ 𝑡 , 𝑓 ሻ 𝑒 𝑗 𝜑 ෥ ሺ 𝑡 , 𝑓 ሻ ൟ      f is the frequency  of  allocated SC s       𝑎 ෥ ሺ 𝑡 , 𝑓 ሻ   and  𝜑 ෤ ሺ 𝑡 , 𝑓 ሻ   are the   amplitude and phase response, respectively of the T X   cha in     Y  is a parameter <<  | 𝑎 ෩ 𝑡 ሺ 𝑡 , 0 ሻ |    


· Value range for X1, X2, X3 and Y:
· X1: [4 to 8] dB
· X3: [3 to 15] dB
· Additional Constraints:
· X2 = X1 + X3
· X2 = [7 to 20] dB
· Y: [< -15] dB 
· UE Tx EVM equalizer spectrum flatness requirements are defined here for pi/2 BPSK with spectrum shaping. 
· No additional BS requirements will be developed for spectrum shaping of pi/2 BPSK
· This proposal, and related equations on the above, intend to set the minimum UE Tx spectrum flatness requirements for pi/2-BSPK spectrum shaping waveforms.
In RAN4#86 meeting the following draft CR was agreed:

R4-1803446
Draft CR to capture pi/2 BPSK with spectrum shaping related agreements





Source: IITH

The chairman’s notes states that:
IITH: we are ok to revise the CR as far as if he 6.4.3 is captured in the normative part.

Agreemement: 6.4.2.5 in the draft CR will be captured in the spec and the place of 6.4.3 is further discussed in the next meeting.
2. Recommendation
The agreement of RAN4#84 clearly states that section 6.4.3 that captures the constraints on the IDFT of the spectrum shaping filter “shall” be met by the UE employing “pi/2 BPSK with spectrum shaping”. In a companion contribution R4-1804066, we show that for both 2-tap and 3-tap spectrum shaping filter implementations the value of Y < -15 dB meets the requirement. 

It is important to note that the constraint on the impulse response is imposed on the UE in order to ensure a) correct UE implementation b) the constraint facilitates implementation of an improved channel estimator that uses the knowledge that the UE is allowed to create dominant ISI taps spanning at most 3 contiguous taps.

Considering the above agreements, section 6.4.3 of the agreed CR R4-1803446 shall be placed in the normative part of the specification.

