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1. Introduction
Agreement 
For a PUCCH resource to transmit a PUCCH without an associated scheduling DCI (e.g. P/SP-CSI or SR), if the PUCCH resource is configured with RRC parameter “nrofSlots-r17”, “nrofSlots-r17” is ignored and the RRC parameter “nrofSlots” is used for determining the repetition factor of the specific PUCCH resource.

Agreement
The following use case 5 of PUCCH DMRS bundling is not supported in Rel-17
· Use case 5: PUCCH repetitions across non-consecutive slots.
· Use case 5a: no uplink transmission in the middle of two PUCCH repetitions
· Use case 5b: other uplink transmissions in the middle of two PUCCH repetitions

Agreement  
For PUCCH DMRS bundling, when appliable, reuse the procedure developed for PUSCH DMRS bundling to determine configured TDW(s) and actual TDW(s).
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]FFS: events for PUCCH actual TDW(s)
Agreement 
For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, a UE perform the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination” in a sequential ordering.  One option of the following options is to be selected.
· Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”
· FFS: DMRS bundling should be restarted in case of frequency hopping event
· FFS: whether same or separate RRC configuration(s) for hopping interval and configured TDW. 
· Option 2: “configured TDW determination” -> “hopping intervals determination” -> “actual TDW determination”

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

In this contribution, some key issues about PUCCH coverage enhancement are further analyzed, including dynamic PUCCH repetition factor indication and DMRS bundling across PUCCH repetitions.
1. Discussion
2.1 DMRS bundling across PUCCH repetitions
In RAN1 #107 e-meeting, after a heated discussion, events that violate power consistency and phase continuity have been clarified in joint channel estimation for PUSCH. Considering the similar TDW related mechanism can be reused to DMRS bundling across PUCCH repetitions, we think same events for PUCCH actual TDW can also be reused.
[bookmark: _GoBack]Proposal 1: Same events can be reused and defined for PUCCH actual TDW(s)
    As for the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/ PUSCH repetitions, there are two options about the order of a UE performing the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination”  
· Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”
· Option 2: “configured TDW determination” -> “hopping intervals determination” -> “actual TDW determination”
We prefer option1. On the one hand, we think hopping pattern should be independently configured form channel estimation, because frequency hopping should be a cell level feature to maintain resource allocation efficiency and obtain the frequency diverse gain. While DMRS bundling should be a UE level feature since not all UEs in cell can support DMRS bundling for joint channel estimation. On the other hand, hopping pattern has an impact on power consistency and phase continuity, which is the prerequisite factor of channel estimation, configured TDW should always less than or equal to the frequency hopping interval. For the reasons mentioned above, we think hopping pattern should be determined before TDW. 
Proposal 2: We prefer option1 of UE performing the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination”.
Based on the option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”. Since frequency hopping is regarded as a cell level feature and is preferentially configured over UE DMRS bundling. For simplicity, hopping pattern based physical slot indices can be designed, hopping interval K can be configured by RRC configuration and which meads each hopping interval includes number of K consecutive physical slots. Further, different hopping interval K can be configured for PUCCH and PUSCH separately.
Proposal 3: Frequency hopping pattern can be determined by physical slot indices.
It is agreed that if hopping interval is not configured, the default hopping interval is the same as the configured TDW length. If both hopping interval K and TDW length L are not configured, a default value of configured TDW length L has been already defined, that is the default value of L = min (maximum duration, duration of all PUSCH repetitions). Thus, step one default value of L can be obtained then hopping interval can be the same as the length L.
Proposal 4: If both hopping interval and TDW length L are not configured, the first step is to determine the default value of L = min (maximum duration, duration of all PUSCH repetitions), then the hopping interval can be the same as the default TDW length L.
1. Conclusion
In this contribution, we discussed on the potential techniques for PUCCH coverage enhancement in WID. Based on the discussion we made following proposals:
Proposal 1: Same events can be reused and defined for PUCCH actual TDW(s)
Proposal 2: We prefer option1 of UE performing the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination”.
Proposal 3: Frequency hopping pattern can be determined by physical slot indices.
Proposal 4: If both hopping interval and TDW length L are not configured, the first step is to determine the default value of L = min (maximum duration, duration of all PUSCH repetitions), then the hopping interval can be the same as the default TDW length L.
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