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[bookmark: _GoBack] Introduction
[bookmark: OLE_LINK3]In 3GPP RAN1 #106-e meeting [1], several agreements about PUCCH enhancements were made and most of the issues are resolved. However, for PUCCH prior to RRC configuration, the detail is not determined yet.

In this contribution, we provide our views on the PUCCH resource set construction before dedicated configuration.
 PUCCH Resource set Prior to RRC Configuration
In RAN1#106-e meeting, it is agreed that the number of PRB is provided by a parameter in SIB1, and the maximum value of PRB is 16. One issue about the PUCCH resource sets prior to RRC configuration is whether to deal with the possible problem of PRB shortage. And the other issue is the necessary of enhancement of frequency hopping distance. In this section, we will discuss such open issues. Wherein, the relevant conclusions[1][2] are excerpted as follows:
	[bookmark: _Hlk80295069]Agreement:
For PF0/1 for PUCCH resource sets prior to RRC configuration, Alt-2 (sub-PRB interlaced mapping) is not supported.
Agreement:
· For PUCCH resource sets prior to RRC configuration, support a parameter in SIB1 that indicates the number of RBs for enhanced (multi-RB) PUCCH format 0/1
Agreement:
The maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 120 kHz SCS.
Agreement:
· For 120 kHz SCS:
· Support at least Alt-1 for enhanced PF0/1 for both PUCCH resources before and after dedicated PUCCH resource configuration
· FFS: Whether or not Alt-2 is additionally supported for PF0/1 for either or both of the following:
· PUCCH resources before dedicated PUCCH resource configuration
· PUCCH resources after dedicated PUCCH resource configuration
· FFS: Supported RE mapping scheme(s) amongst {Alt-1, Alt-2} for enhanced PF4 including design details
· Notes:
· Alt-1 = all REs within each RB are mapped
· Alt-2 = a subset of REs within each RB are mapped (sub-PRB interlaced mapping)
· Which RE mapping scheme(s) to support for PF0/1/4 to be concluded in RAN1#106
· Note: No further enhancements on RB shortage issue and frequency hopping distance issue should be considered for PUCCH resource sets prior to RRC configuration.


As the agreement in previous meeting, the maximum configured number of PRB is 16. In a given initial BWP, there may be some possibility of RB shortage.While in RAN1#105-e meeting, it is agreed that no further enhancements on RB shortage issue and frequency hopping distance issue are considered. But in RAN1#106-e meeting, several companies mentioned to revisit the issues of RB shortage and frequency hopping distance. 
As for RB shortage issue, we don’t think any enhancement is needed. Even if we consider the extreme case that assuming the number of configured PRBs is 16 for each UE. Then the number of PRB in the initial BWP should be at least 32 to ensure the first hop and second hop are not overlapped. Considering the large bandwidth in FR2-2, i.e. minimum 100MHz for 120kHz SCS and 400MHz for 480kHz SCS, it’s practical to configure appropriate BWP size to handle the RB shortage issue.
For SCS of 120kHz, in many regions, under the requirement of EIRP, the maximum number of PRB for PUCCH is more than 10. However, it has been agreed that the RB number is indicated through SIB1, so for any practical BWP, the RB shortage issue can be avoided by proper configuration of RB number through SIB1. For SCS of 480kHz, even though the maximum PRB can be 16, the actual needed PRBs is small to meet the EIRP requirement. Therefore the PRB shortage problem does not exist for SCS of 480kHz. In addition, in FR2-2, the possibility of 16 users multiplexing is quite rare due to the narrow beam. 
Observation 1: RB shortage issue can be resolved through appropriate gNB configuration of BWP and RB number.
Proposal 1: No further enhancements on RB shortage issue should be considered.
As for the hopping distance, some companies want to modify the formulation of the PRB index to ensure equal hopping distance In our understanding, the frequency hopping can potentially provide frequency diversity gain, larger hopping distance may result in larger gain. However, when the configured number of PRB is very large, the hopping distance may not be ensured. So there is no obvious reason to ensure equal hopping distance. Furthermore, from the spec impact perspective, we prefer to retain the hopping distance as it is already introduced in the current version. 
For the details of PUCCH resource, the determination of the lowest or starting PRB indexes in [3] can be discussed further.
Proposal 2: No further enhancements on frequency hopping distance issue should be considered.
 Conclusion
In this contribution, we discuss the resource construction for PUCCH prior RRC configuration above 52.6 GHz band and have the following observations.
Observation 1: RB shortage issue can be resolved through appropriate gNB configuration of BWP and RB number.
Proposal 1: No further enhancements on RB shortage issue should be considered.
Proposal 2: No further enhancements on frequency hopping distance issue should be considered.
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