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[bookmark: _Ref465963108]Introduction
In this contribution, one remaining issue is discussed on low PAPR RS, which is introduced for NR Rel-16.
In this contribution, Section 2 discussed an identified issue on ambiguity of PTRS sequence when Pi/2 BPSK is enabled for PUSCH. A TP is provided to clarify the issue. Conclusions are drawn in Section 3. 
[bookmark: _Ref40273424][bookmark: _Ref525738522][bookmark: _Ref471731770][bookmark: _Ref462669569]PTRS sequence for PUSCH with Pi/2 BPSK modulation
In PTRS sequence generation for PUSCH with Pi/2 BPSK modulation, in TS38.211 clause 6.4.1.2.1.1, the following behaviour is specified
[bookmark: _Toc19796456][bookmark: _Toc26459682][bookmark: _Toc29230332]6.4.1.2.1.1	Sequence generation if transform precoding is not enabled


If transform precoding is not enabled, the precoded phase-tracking reference signal for subcarrier  on layer  is given by
	
where
-	antenna ports [image: ] or [image: ] associated with PT-RS transmission are given by clause 6.2.3 of [6, TS 38.214]
-	[image: ] is given by clause 6.4.1.1.1.1 

Accordingly, [image: ] is given by clause 6.4.1.1.1.1 in TS38.211 as below. 
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If transform precoding for PUSCH is not enabled, the sequence  shall be generated according to

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with


where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1 or 0_2, or by a PUSCH transmission with a configured grant; 
-	 is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI; 
-	 are, for each msgA PUSCH configuration, given by the higher-layer parameters msgA-scramblingID0 and msgA-scramblingID1, respectively, in the msgA-DMRS-Configuration IE if provided and the PUSCH transmission is triggered by a Type-2 random access procedure as described in clause 8.1A of [5, TS 38.213];

-	 otherwise;
-	 and  are given by
-	if the higher-layer parameter DMRSuplink-r16 in the DMRS-UplinkConfig IE is provided

	where  is the CDM group defined in clause 6.4.1.1.3.
-	otherwise 

The quantity  is indicated by the DM-RS initialization field, if present, either in the DCI associated with the PUSCH transmission if DCI format 0_1 or 0_2, in [4, TS 38.212] is used or by the higher layer parameter dmrs-SeqInitialization, if present, for a Type 1 PUSCH transmission with a configured grant, otherwise .

When Pi/2 BPSK is used for the PUSCH transmission, i.e., DMRSuplink-r16 in the DMRS-UplinkConfig IE is provided, different DMRS sequence [image: ] is generated on different DMRS ports associated with different CDM group . It might be straightforward. But the specification in clause 6.4.1.2.1.1 does not clearly specify [image: ] for a PTRS port [image: ] or [image: ] is based on which CDM group. To clarifying this issue, a simple TP can adopt as proposed below

Proposal 1: Adopt the following TP for Section 6.4.1.2.1.1 of TS38.211
[bookmark: _Toc19796468][bookmark: _Toc26459694][bookmark: _Toc29230344][bookmark: OLE_LINK4]-----------------------------------------------------------------------------------------------------------------------------------------------------
< Unchanged parts are omitted >
6.4.1.2.1.1	Sequence generation if transform precoding is not enabled


If transform precoding is not enabled, the precoded phase-tracking reference signal for subcarrier  on layer  is given by
	
where
-	antenna ports [image: ] or [image: ] associated with PT-RS transmission are given by clause 6.2.3 of [6, TS 38.214]
-	[image: ] is given by clause 6.4.1.1.1.1 based on the CDM group index  associated with  or  respectively.
< Unchanged parts are omitted >
-----------------------------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Ref37085451]Conclusions
For the remaining issues of low PAPR RS, the following two proposals are proposed.
Proposal 1: Adopt the following TP for Section 6.4.1.2.1.1 of TS38.211
-----------------------------------------------------------------------------------------------------------------------------------------------------
< Unchanged parts are omitted >
6.4.1.2.1.1	Sequence generation if transform precoding is not enabled


If transform precoding is not enabled, the precoded phase-tracking reference signal for subcarrier  on layer  is given by
	
where
-	antenna ports [image: ] or [image: ] associated with PT-RS transmission are given by clause 6.2.3 of [6, TS 38.214]
-	[image: ] is given by clause 6.4.1.1.1.1 based on the CDM group index  associated with  or  respectively.
< Unchanged parts are omitted >
-----------------------------------------------------------------------------------------------------------------------------------------------------
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