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1. Introduction
The following agreement is achieved in RAN1 107-e meeting [1]. In this contribution, we provide our views on the remaining issues about the FFS point below.
	Agreement #RAN1 107-e
· For DMRS of enhanced (multi-RB) PF4, Type-2 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is supported if dmrs-UplinkTransformPrecodingPUCCH is configured and pi2BPSK is configured for the PUCCH resource. 
· FFS: For DMRS of enhanced (multi-RB) PF4, whether or not Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is supported if pi2BPSK is configured for the PUCCH resource.
· If Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is not supported for DMRS of enhanced (multi-RB) PF4 in FR2-2 if pi2BPSK is configured for the PUCCH resource, it will be separately discussed whether to support FG 16-6b in FR2-2 in UE feature discussion.
· Update the prior agreement from RAN1#104bis-e as follows:
Agreement (RAN1#104bis-e):
· For DMRS of enhanced PF4, if pi2BPSK is not configured for the PUCCH resource, a Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is used. Cyclic shifts are defined in the same was as Rel-15/16 for PF4 (Alt-1 in agreement from RAN1#104-e).



2. [bookmark: _Ref498564494][bookmark: _Ref521492551]Discussion 
2.1. The sequence construction for DMRS of enhanced PF4
It is agreed that for DMRS of enhanced PF4, type-2 low 	PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is supported if dmrs-UplinkTransformPrecodingPUCCH is configured and pi2BPSK is configured for the PUCCH resource. However, it is not decided whether the type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is supported for enhanced PF4 if pi2BPSK is configured for the PUCCH resource. As we know, type-2 low PAPR sequence is introduced in Release 16 for a purpose that the similar lower PAPR for DMRS and UCI in PUCCH format 3 and 4 can be achieved when pi2BPSK is configured for the PUCCH resource compared with type-1 low PAPR sequence [2]. 
Therefore, for multi-PRB PF4, the PAPR performance should be studied for both type-1 and type-2 low PAPR sequences as DMRS when pi2BPSK is configured for the PUCCH resource. The PAPR evaluation results are provided in Figure 1 under the assumption that UCI payload is 4 bits, the number of PUCCH symbols is 14 with symbol 3 and symbol 10 are DMRS symbols, channel model is TDL-A,  and the number of PRB corresponding to the DMRS sequence length is {2, 4, 8, 16}. As illustrated in Figure 1, the PAPR for type-1 low PAPR sequence is on the left side, the PAPR of type-2 low PAPR sequence is on the right side. For type-1 low PAPR sequence, the PAPR of DMRS is much larger than that of UCI, while for type-2 low PAPR sequence, they have similar PAPR as that of UCI. To solve the imbalance PAPR issue and maintain better coverage performance, if pi2BPSK is configured for the PUCCH resource, only type-2 low PAPR sequence should be supported, and type-1 low PAPR sequence should not be supported when N_RB>1.

[bookmark: _Ref92291380][bookmark: _Ref92293927]Figure 1 PAPR of type-1 and type-2 low PAPR sequence
[bookmark: _Ref92291255][bookmark: _Ref83285365][bookmark: _Ref86744027][bookmark: _Ref92298550]Proposal 1: For DMRS of enhanced (multi-RB) PF4, Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource should not be supported when N_RB>1 if pi2BPSK is configured for the PUCCH resource.
2.2. [bookmark: _Ref47719150]Text Proposal
1. 
2. 
2.1. 
2.2. 
2.3. 
2.4. 
2.2.1. [bookmark: _Ref92291270]TP #1:
------------------------------------------------- TP #1 for 38211 section 6.4.1.3.3.1[3]--------------------------------------------
<unchanged part omitted>
The reference-signal sequence  shall be generated according to

where  is given by clause 6.3.2.6.3 and  depends on the configuration:
-     for PUCCH format 3 and PUCCH format 4 with , if the higher-layer parameter dmrs-UplinkTransformPrecodingPUCCH is configured, and-BPSK is used for PUCCH, is given by clause 5.2.3 with and 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.
-    for PUCCH format 4 with  , and -BPSK is used for PUCCH,  is given by clause 5.2.3 with  and  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.
-	otherwise,  is given by clause 6.3.2.2 and the cyclic shift  varies with the symbol number and slot number according to clause 6.3.2.2.2 with 
-	 for PUCCH format 3 without interlaced mapping;
-	 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 part omitted>
------------------------------------------------------END OF TP #1-------------------------------------------------------------
Proposal 2: Adopt TP#1 in section 2.2.1 to capture Proposal 1.
3. Conclusion
[bookmark: _GoBack]In this contribution, we discuss the remaining issue about whether to support the type-1 low PAPR sequence for DMRS of multi-PRB PF4 if pi2BPSK is configured for the PUCCH resource. We have the following proposals:
Proposal 1: For DMRS of enhanced (multi-RB) PF4, Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource should not be supported at least when N_RB>1 if pi2BPSK is configured for the PUCCH resource.
Proposal 2: Adopt TP#1 in section 2.2.1 to capture Proposal 1.
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