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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#107-e meeting, the interaction between inter-slot frequency hopping and DMRS bundling was discussed and following agreement was made [1].
Agreement
For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, a UE performs the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination” in a sequential ordering, based on the following option 1.
· Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”
· DMRS bundling shall be restarted at the beginning of each frequency hop
· DMRS bunding is per actual TDW
· FFS: Frequency hopping pattern is determined by physical slot indices.
· FFS: different FH pattern determination for PUCCH and PUSCH
· FFS: details of FH pattern design
· Support separate RRC configuration(s) for hopping interval and configured TDW length. 
· if hopping interval is not configured, the default hopping interval is the same as the configured TDW length
· FFS: if both hopping interval and TDW length are not configured
· Note: hopping interval is only determined by the configuration of hopping interval if hopping interval is configured


One of the FFS points is whether the frequency hopping pattern is determined by physical slot indices or available slots. When both hopping interval and configured TDW length are configured, the frequency hopping pattern can be determined by physical slot indices as illustrated in Fig.1. On the other hands, if hopping interval is not configured, the default hopping interval is the same as the configured TDW length, so that following two options can be considered as illustrated in Fig.1. 
Option 1 : Frequency hopping pattern is determined by physical slot indices
Option 2 : Frequency hopping pattern is determined by available slots.
The configured TDW length is up to UE capability, so that appropriate hopping interval may not be configured especially when the UE capability for the configured TDW length is shorter. As a result, frequency hopping may happen during the configured TDW as in Fig.1 and it degrade the performance of joint channel estimation. Thus, in order to achieve higher gain for the combination of frequency hopping and joint channel estimation, frequency hopping pattern should be determined by available slots when hopping interval is not configured, and the same mechanism can be used for the PUSCH with counting based on available slots.

Proposal 1: Available slot should be used for determination of FH pattern for PUCCH and PUSCH (counting based on available slots), if hopping interval is not configured.
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Fig.1 Example of time domain window and frequency hopping pattern.

Another FFS point is the case if both hopping interval and TDW length are not configured. Default vale for the configured TDW length is defined such as min (maximum duration reported by UE, duration of all PUSCH repetitions), so that the default vales for the TDW length is used for the TDW length and hopping interval.

Proposal 2: If both hopping interval and TDW length are not configured, Default value for configured TDW length (= hopping interval) is used.

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: Available slot should be used for determination of FH pattern for PUCCH and PUSCH (counting based on available slots), if hopping interval is not configured.
Proposal 2: If both hopping interval and TDW length are not configured, Default value for configured TDW length (= hopping interval) is used.
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