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1.   Introduction
[bookmark: _Hlk492027000]This contribution is providing some missing parts of NR Rel-16 specification regarding to the introduction of “Low PAPR RS” even though we have already good implementation with the excellent effort from the specification editors. 
The proposed updates are listed as below.  
· Clarification of the condition for applying different identity for the .
· Clarification of the number of ports for PUCCH format 3/4 when new DMRS is applied.   
2. [bookmark: _GoBack]   TS 38.211
Though we have agreed on the clarification of the text for  at the RAN1 #100e meeting, the condition is not clearly captured. 
The correct formulation is, 
- is applied if the higher-layer parameter dmrs-UplinkTransformPrecoding-r16 is configured, π/2-BPSK modulation is used for PUSCH
-  if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE, the higher-layer parameter dmrsUplinkTransformPrecoding-r16 is not configured or, the higher-layer parameter dmrsUplinkTransformPrecoding-r16 is configured but π/2-BPSK modulation is not used for PUSCH , the PUSCH transmission is not a msg3 transmission, and the transmission is not scheduled using DCI format 0_0 in a common search space;
===========================================================================
6.4.1.1.1.2	Sequence generation when transform precoding is enabled
<unchanged text omitted>
The sequence group , where  is given by
-	 if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE and, 
- the higher-layer parameter dmrsUplinkTransformPrecoding-r16 is not configured or the higher-layer parameter dmrsUplinkTransformPrecoding-r16 is configured and π/2-BPSK modulation is not used for PUSCH, and 
- the PUSCH is neither scheduled by RAR UL grant nor scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI according to clause 8.3 in [5, TS 38.213];
-	 if the higher-layer parameter dmrs-UplinkTransformPrecoding-r16 is configured, π/2-BPSK modulation is used for PUSCH, the PUSCH transmission is not a msg3 transmission, and the transmission is not scheduled using DCI format 0_0 in a common search space;
-	 otherwise
<unchanged text omitted>
===========================================================================

There is one agreement for the multiplexing capability for PUCCH format 3/4 when new sequence is used. 
	Agreement
The PUCCH multiplexing capacity when Rel-16 DMRS is configured for pi/2 BPSK PUCCH is a single port



This implies that only single PUCCH port is available when new DM-RS is applied. 
In order to avoid misunderstanding, it is proposed that
· ,  if two interlaces are configured or pi2BPSK is enabled and dmrsUplinkTransformPrecodingPUCCH-r16 is configured;
· Orthogonal sequence index” n shall be 0 if pi2BPSK is enabled and dmrsUplinkTransformPrecodingPUCCH-r16 is configured;
· cyclic shift hopping doesn’t work, so it is good to delete the related text to improve the specification text. (Since the text is only applicable for new DMRS, cyclic shift alpha doesn’t work)

[bookmark: _Toc36026574][bookmark: _Toc29230315][bookmark: _Toc26459665][bookmark: _Toc19796439]6.3.2.6	PUCCH formats 3 and 4
<unchanged text omitted>
[bookmark: _Toc36026577][bookmark: _Toc29230318][bookmark: _Toc26459668][bookmark: _Toc19796442]6.3.2.6.3	Block-wise spreading
<unchanged text omitted>
For PUCCH format 3 with interlaced mapping and PUCCH format 4, block-wise spreading shall be applied according to 

where 
-	for PUCCH format 3 with interlaced mapping,  if a single interlace is configured and ,  if two interlaces are configured or pi2BPSK is enabled and dmrsUplinkTransformPrecodingPUCCH-r16 is configured;
-	for PUCCH format 4,,;

and  is given by Tables 6.3.2.6.3-1 and 6.3.2.6.3-2 for  where  is the index of the orthogonal sequence to use according to clause 9.2.1 of [5, TS 38.213].
<unchanged text omitted>

[bookmark: _Toc36026603][bookmark: _Toc29230344][bookmark: _Toc26459694][bookmark: _Toc19796468]6.4.1.3.3	Demodulation reference signal for PUCCH formats 3 and 4
[bookmark: _Toc36026604][bookmark: _Toc29230345][bookmark: _Toc26459695][bookmark: _Toc19796469]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 and pi2BPSK is enabled,  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. orthogonal sequence index .
-	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.
Table 6.4.1.3.3.1-1: Cyclic shift index  for PUCCH format 3 with interlaced mapping and PUCCH format 4.
	Orthogonal sequence index 
	Cyclic shift index [image: ]

	
	
	
	

	0
	0
	0
	0

	1
	-
	6
	6

	2
	-
	-
	3

	3
	-
	-
	9



<unchanged text omitted>
====================================================================================



3. Conclusion
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we have provided the following CR for the latest updated specification on “Low PAPR RS”
The proposed updates are listed as below.  
· Clarification of the condition for applying different identity for the .
· Clarification of the number of ports for PUCCH format 3/4 when new DMRS is applied.   

4. [bookmark: _Hlk4746949][bookmark: OLE_LINK9]References
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