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Motivation
The following is defined in RAN4 TSs [1], [2], related to pi/2-BPSK modulation-based transmission, 
[bookmark: _Toc21344333][bookmark: _Toc29801819][bookmark: _Toc29802243][bookmark: _Toc29802868]6.4.2.4.1	Requirements for Pi/2 BPSK modulation
…..
For Pi/2 BPSK modulation the UE shall be allowed to employ spectral shaping and the shaping filter shall be restricted so that the impulse response of the shaping filter itself shall meet
	│ãt(t,0)│ ≥ │ãt(t, τ)│    ∀τ ≠ 0
	20log10│ãt(t,τ)│< -15 dB    1< τ < M - 1,
where│ãt(t, τ)│=IDFT{│ãt(t,f)│ejφ (t,f)},   f  is the frequency of the M allocated subcarriers , ã(t,f) and φ(t,f) are the amplitude and phase response.
…..
The above mentions that pi/2-BPSK transmissions can be spectrum shaped before transmission. 
In Rel-16, pi/2-BPSK based low PAPR reference signals were introduced in RAN1 TS [3]. Although pi/2-BPSK PUSCH uses single layer transmission, the RS is defined to be used as per signalled antenna port wherein the RS occupies either even or odd RS subcarrier locations. While PUSCH data can be spectrum shaped for “all” subcarriers, the RS undergoes spectrum shaping only for a portion of the subcarriers based on the antenna port. In [4], it has been shown that unless the TS specifies the relation between PUSCH data spectrum shaping filter and PUSCH RS spectrum shaping filter, the receiver will experience a performance loss. This loss can be mitigated by defining the relationship between PUSCH data and RS filtering process. 
In RAN1 and RAN4 it is understood that the potential pi/2-BPSK spectrum shaping is an implementation specific feature. Nevertheless, merely a relation between the PUSCH data filter and PUSCH RS filter shall be specified in RAN1 TS. With this additional clarification in the RAN1 spec, the pi/2-BPSK feature shall be considered a complete specification.
Proposal: The following must be captured in 5.2.3 in TS 38.211
[bookmark: _Toc29230277]5.2.3	Low-PAPR sequence generation type 2
The low-PAPR sequence  is defined by a base sequence  according to 

where  is the length of the sequence. Multiple sequences are defined from a single base sequence through different values of  and . 
Base sequences  are divided into groups, where  is the group number and  is the base sequence number within the group, such that each group contains one base sequence () of length , . The sequence  is defined by

where the definition of  depends on the sequence length.
If the higher-layer parameter DMRSuplinkTransformPrecoding-r16 is configured, and π/2-BPSK modulation is used for PUSCH data,  and if spectrum shaping filter is used by the UE, the following relationship between DMRS spectrum shaping and PUSCH data spectrum shaping shall apply; the equivalent frequency domain spectrum shaping filter on any PUSCH DMRS antenna port shall be the even coefficients of the frequency domain spectrum shaping filter of PUSCH data, where even coefficients refer to indices 0, 2, 4…….
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