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1. Introduction
In this contribution, we discuss remaining issues on the interaction between inter-slot frequency hopping and DMRS bundling.

2. Discussion on PUCCH enhancements
2.1 DMRS bundling across PUCCH repetitions
At the RAN1#107bis-e meeting, the interaction between inter-slot frequency hopping and DMRS bundling was discussed and following proposal was introduced [1].
FL proposal 3a: For inter-slot frequency hopping for PUCCH/PUSCH with DMRS bundling, down-select (in RAN1#107bis-e) between the following two options 
· Option 1: Physical slot index is used to determine inter-slot frequency hopping for PUCCH/PUSCH repetitions with DMRS bundling.
· Option 4: Physical slot index is used to determine inter-slot frequency hopping for PUSCH repetitions with DMRS bundling. Relative slot index is used to determine inter-slot frequency hopping for PUCCH repetitions with DMRS bundling.


One of the FFS points is whether the frequency hopping pattern is determined by physical slot indices or relative slot indices. When adequate frequency hopping interval is configured, e.g. 5 slots for FR2 with considering TDD pattern, the same hopping pattern is expected for the determination by physical slot and relative slot indices as shown in Fig.1. Therefore, both Option 1 and 4 can be considered, and in order to align with the current mechanism of determination of slot indices for PUSCH/PUCCH frequency hopping, Option 4 can be used. In addition, the frequency hopping interval is also key factor for optimizing the performance gain of the combination of DMRS bundling and frequency hopping, so that the frequency hopping interval should include at least 5 and 10 slots with considering the TDD pattern.

Proposal 1: Physical slot index is used for PUSCH and relative slot index is used for PUCCH to align with current mechanism.

Proposal 2: Value range of “PUSCH-Frequencyhopping-Interval” and “PUCCH-Frequencyhopping-Interval” should include at least 5 and 10 slots with considering TDD pattern.
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Fig.1 Example of time domain window and frequency hopping pattern.

3. Conclusion
In this contribution, we discussed on the potential techniques for PUCCH for coverage enactments. Based on the discussion we made following proposals.

Proposal 1: Physical slot index is used for PUSCH and relative slot index is used for PUCCH to align with current mechanism.
Proposal 2: Value range of “PUSCH-Frequencyhopping-Interval” and “PUCCH-Frequencyhopping-Interval” should include at least 5 and 10 slots with considering TDD pattern.
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