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 Introduction
[bookmark: OLE_LINK3]In 3GPP RAN1 #107 e-meeting [1], there is still an opening issues:
Agreement
· 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).
It can be seen from the above agreement that there is no consensus on the DMRS sequence for multi-RB PUCCH format 4. In this contribution, we will discuss this issue and provide our views.
 DMRS sequence for PUCCH format 4 
In this section, we first analyse the scheme in the current specification such as TS 38.211_g70, relevant text is copied as below:
	-	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.
-	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.


It is worth noting that the aforementioned specification is only applicable to description is multi-RB PUCCH format 3 and one PRB PUCCH format 3/4. Further, we can see from the detailed description, if the two conditions are met, the type-2 low PAPR sequence is used for DMRS sequence. Wherein, the two conditions are highlighted in yellow above. While for  “otherwise”, we think that at least it literally means when -BPSK is used for PUCCH and if dmrs-UplinkTransformPrecodingPUCCH is not configured, type-1 low PAPR sequence is used; or when -BPSK is not used for PUCCH, irrespective of whether dmrs-UplinkTransformPrecodingPUCCH is configured, type-1 low PAPR sequence is used. 
Next we discuss the above mentioned agreement made in the last meeting. As in the agreement, if dmrs-UplinkTransformPrecodingPUCCH is configured and -BPSK is used, type-2 low PAPR sequence is used. If -BPSK is not used, type-1 low PAPR sequence is used. That is to say, type-1 and type-2 low PAPR sequence can be both supported with different parameter configuration. But there is still a controversial point to be discussed is whether type-1 low PAPR sequence can be supported when -BPSK is used.
As the agreement reached before, we should consider the impact on the current specification. In this sense, Type-1 low PAPR sequence can be supported when -BPSK is used (if dmrs-UplinkTransformPrecodingPUCCH is not configured).
Further, as the above analysis, both Type-1 and Type-2 sequence are low PAPR sequence, and both of which have been supported in current specification, and type-1 and type-2 low PAPR sequence can be also supported under different conditions. In our understanding, maybe the case of “-BPSK is used but dmrs-UplinkTransformPrecodingPUCCH is not configured” is rare, and the impact caused by type-1or type-2 low PAPR sequence will be not so big.
Furthermore, gNB can configure suitable schemes according to different cases. In other word, if coverage is the key factor, gNB can configure dmrs-UplinkTransformPrecodingPUCCH and -BPSK to make sure type-2 low PAPR sequence is used, and vice versa.
Proposal 1: For DMRS of enhanced(multi-RB) PF4, if pi/2 BPSK is configured, Type-1 low PAPR sequence can be supported.
 Conclusion
In this contribution, we discuss the remaining issues for DMRS sequence of PUCCH format 4 enhancement above 52.6 GHz band and have the following proposal:
Proposal 1: For DMRS of enhanced(multi-RB) PF4, if pi/2 BPSK is configured, Type-1 low PAPR sequence can be supported.
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