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Introduction
In this contribution, we discuss some remaining issues of low PAPR RS based on V16.1.0 specifications [1][2]. 
DCI 0_1 DMRS sequence initialization bit width
Sequence initialization for pi/2 BPSK DMRS according to DCI 0_1 is specified in 38.211 while it is missing in 38.212
In 38.211:
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to


where  with  and  depends on the configuration:
-	if the higher-layer parameter dmrsUplinkTransformPrecoding-r16 is configured, π/2-BPSK modulation is used for PUSCH, and the PUSCH transmission is not a msg3 transmission, and the transmission is not scheduled using DCI format 0_0 in a common search space,  is given by clause 5.2.3 with  given by

	where  unless given by the DCI according to clause 7.3.1.1.2 in  [4, TS38.212] for a transmission scheduled by DCI format 0_1 or given by the higher-layer parameter antennaPort for a PUSCH transmission scheduled by a type-1 configured grant; and
-	 are given by the higher-layer parameters pi2BPSKscramblingID0 and pi2BPSKscramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1 or by a PUSCH transmission with a configured grant; 
-	 is given by the higher-layer parameter pi2BPSKscramblingID0 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;
-	 otherwise; 
-	otherwise,  is given by clause 5.2.2.


In 38.212
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354]7.3.1.1.2	Format 0_1
----------------< Unrelated parts are omitted > ----------------------
· DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled.
----------------< Unrelated parts are omitted > ----------------------

Text Proposal-1: for Section 7.3.1.1.2 of 38.212:
7.3.1.1.2	Format 0_1
----------------< Unrelated parts are omitted > ----------------------
· DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled or transform precoder is enabled with DMRSuplinkTransformPrecoding-r16 configured; 0 bit otherwise.
----------------< Unrelated parts are omitted > ----------------------

Cyclic shift value for PUCCH, format 3 and 4 with pi/2-BPSK DMRS
One remaining issue in previous e-Meeting is for low PAPR pi/2-BPSK PUCCH, format 3 and 4, whether, and if so how, the DMRS depends on the cyclic shift value α. From our view, R16 CGS sequences are designed to have better auto/cross-correlation only within a certain delay window. In particular, a window [-2,-1,1,2] for sequence’s circular shifts is examined for length-12 sequence. Therefore, if circular shift can be randomized in each cell, the cross-correlation between two shifted versions of DMRS base sequences is not guaranteed.  We propose the following text change in 38.211.
 Text Proposal-2: for Section 6.4.1.3.3.1 of 38.211:
[bookmark: _Toc19796468][bookmark: _Toc26459694][bookmark: _Toc29230344][bookmark: _Toc36026603]6.4.1.3.3	Demodulation reference signal for PUCCH formats 3 and 4
[bookmark: _Toc19796469][bookmark: _Toc26459695][bookmark: _Toc29230345][bookmark: _Toc36026604]6.4.1.3.3.1	Sequence generation
The reference-signal sequence  shall be generated according to


where  is given by clause 6.3.2.6.3 and  depends on the configuration:
-	if the higher-layer parameter dmrsUplinkTransformPrecodingPUCCH-r16 is configured,  is given by clause 5.2.3 with  given by clause 6.4.1.3.2.1. The sequence group  and the sequence number  depend on the sequence hopping in clause 6.3.2.2.1 and the cyclic shift =0 depends on the cyclic shift hopping in clause 6.3.2.2.2.
-	otherwise,  is given by clause 6.3.2.2. The cyclic shift  varies with the symbol number and slot number according to clause 6.3.2.2.2 with [image: ] for PUCCH format 3 without interlaced mapping and obtained from Table 6.4.1.3.3.1-1 with the orthogonal sequence index  given by clause 6.3.2.6.3 for PUCCH format 3 with interlaced mapping and PUCCH format 4.
The cyclic shift  varies with the symbol number and slot number according to clause 6.3.2.2.2 with [image: ] for PUCCH format 3 without interlaced mapping and obtained from Table 6.4.1.3.3.1-1 with the orthogonal sequence index  given by clause 6.3.2.6.3 for PUCCH format 3 with interlaced mapping and PUCCH format 4.
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