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 Introduction
[bookmark: OLE_LINK3]In 3GPP RAN1 #106-e meeting [1], a conclusion about PUCCH format 4 were made :
Conclusion:
For enhanced (multi-RB) PF4, maintain the same maximum UCI payload limit as in Rel-15/16 (115 bits).
And there are two agreements about PRB numbers of PUCCH format 4 were made:
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:
The maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 480 and 960 kHz SCS (same as for 120 kHz SCS).
In this contribution, we will discuss some potential problems about PUCCH enhancements for 52.6 to 71GHz.
Remaining issues on PUCCH enhancement
At the initial stage, the PRB number is evaluated according to the regulatory limits, i.e. max EIRP and so on, by increasing the upper bound of regulatory limits, the PRB number will increased accordingly. And an LS is sent to RAN4 to confirm the parameters, but the reply of RAN4 is that it is premature to answer it at this stage. Thus, in order to make progress, the PRB number of PUCCH format 0/1/4 is aligned with legacy PUCCH format 2/3. Actually in some regions, the conducted output power requirements can’t be met with 16 PRBs.
Given the UCI payload size (up to 115 bits) and PRB number(up to 16) limit of PUCCH format 4, for UCI payload size larger than 115 bits, PUCCH format 2/3 will be selected. Furthermore, PUCCH format 3 will be selected to ensure high coverage performance. But due to the existing scheme in current specification, the actual PRB number of PUCCH format 3 is subject to UCI bits and code rate. As the problems stated, some company propose to remove the UCI payload limit of PUCCH format 4, or discard the constraint of UCI payload and code rate for PUCCH format 3. For the former, the conclusion or agreement need to be reverted, and for the latter, current spec should be modified.
However, in our opinion, when the UCI payload size is very large, even there is no limit of 115 bits for PUCCH format 4, and 16 RBs can be used to PUCCH format 3, maybe the performance can’t be guaranteed either.
Such problem was proposed several times in previous meetings, but is de-prioritized due to lack of support, and some companies think it is not within the scope of current WID. And moderator close this coverage imbalance issue in the last meeting. Although this issue is closed, it is an undeniable fact that there is still a potential problem. We think we can discuss it in the remaining time. As is discussed above, the root of the problem is the maximum configured number of RBs is not large enough. So, we have the following observation:
Observation 1: If there is a need to deal with the problem of PSD limitation or coverage performance, increasing the configurable PRB numbers for PUCCH format 0/1/4 can be considered as a potential candidate method.
 Conclusion
In this contribution, we discuss the remaining issues for PUCCH enhancement above 52.6 GHz band and have the following observation.
Observation 1: If there is a need to deal with the problem of PSD limitation or coverage performance, increasing the configurable PRB numbers for PUCCH format 0/1/4 can be considered as a potential candidate method.
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