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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we discuss the remaining issues for the low PAPR RS in TS 38.211 [1]. 

[bookmark: _Ref129681832]Corrections on Low PAPR RS for PUCCH format 3 and 4
The cyclic shift is not supported in low PAPR DMRS in Rel-16 as shown in the clause 5.2.3 of TS 38.211 [1], which is the same as R15:
The low-PAPR sequence  is defined by a base sequence  according to 

[bookmark: _GoBack]the sequence generation function for R16 does not introduce cyclic shift . However, in Section 6.4.1.1.3 of TS38.211 for PUCCH format 3 and 4 using R16 low PAPR DMRS, there is a statement of cyclic shift in current spec, which may cause ambiguity. So we have the following text proposal:

Text Proposal-1: for Section 6.4.1.3.3.1 of 38.211
--------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc19796468][bookmark: _Toc26459694][bookmark: _Toc29230344][bookmark: OLE_LINK4]< Unchanged parts are omitted >
[bookmark: _Toc19796469][bookmark: _Toc26459695][bookmark: _Toc29230345]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  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.
< Unchanged parts are omitted >
---------------------------------------------------------------------------------------------------------------------------
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
Corrections on Low PAPR RS for PDSCH
For DL DMRS, when R16 DMRS is configured, the pseudo-random sequence generator shall be initialized according to the CDM group , while in R15 DMRS generation, the initialization is regardless of . However, in current spec, the initialization of the sequence generator for both R15 and R16 is according to  as shown in Section 7.4.1.1.1. Note that the similar issue was already corrected in uplink cases. So we have the following text proposal:

Text Proposal-2: for Section 7.4.1.1.1 of 38.211
--------------------------------------------------------------------------------------------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc19796502][bookmark: _Toc26459728][bookmark: _Toc29230378]7.4.1.1.1	Sequence generation

The UE shall assume the sequence  is defined by

.

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-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1 or 1_2 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI
-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 otherwise; 
-	  and  areis given by
-	if the higher-layer parameter DMRSdownlink-r16 in the DMRS-DownlinkConfig IE is provided,



 where  is the CDM group defined in clause 6.4.1.1.3.
-		if the higher-layer parameter DMRSdownlink-r16 in the DMRS-DownlinkConfig IE is provided, otherwise by 


The quantity  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the PDSCH transmission if DCI format 1_1 or 1_2 in [4, TS 38.212] is used, otherwise .
< Unchanged parts are omitted >
---------------------------------------------------------------------------------------------------------------------------

Corrections on Low PAPR RS for PUSCH
There are some typos in the description on Low PAPR sequence for PUSCH in Section 6.4.1.1.2 of TS 38.211, which need to be corrected.
Text Proposal-3: for Section 6.4.1.1.1.1 and 6.4.1.1.1.2 of 38.211
--------------------------------------------------------------------------------------------------------------------------
< Unchanged parts are omitted >
6.4.1.1.1.1  Sequence generation when transform precoding is disabled

[bookmark: OLE_LINK6]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;
[bookmark: _Hlk26403688][bookmark: OLE_LINK7]-	 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 

[bookmark: OLE_LINK8]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 .
[bookmark: OLE_LINK9]6.4.1.1.1.2  Sequence generation when transform precoding is enabled
< Unchanged parts are omitted >
	where  is the OFDM symbol number within the slot in case of single-symbol DM-RS or the OFDM symbol number in the slot of the first DM-RS symbol in a symbol pair in case of double-symbol DM-RS;  is 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 and by the higerhigher-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.
< Unchanged parts are omitted >
---------------------------------------------------------------------------------------------------------------------------

References
3GPP TS 38.211 v16.0.0. 

image2.wmf
0

0

=

m


image3.wmf
()

rn


oleObject2.bin

image4.wmf
(

)

(

)

11

()12(2)12(21)

22

rncnjcn

=-×+-×+


oleObject3.bin

image5.wmf
)

(

i

c


oleObject4.bin

image6.wmf
l


oleObject5.bin

oleObject6.bin

oleObject7.bin

oleObject8.bin

oleObject9.bin

image1.wmf
(

)

(

)

(,)

,

PUCCH,

sc

0,1,...,1

luv

s

rmrm

mM

ad

=

=-


oleObject1.bin

