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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#106bis-e [1], several issues for PUCCH coverage enhancement were discussed, and following agreements were made:
	Agreement
Dynamic signaling to enable/disable DMRS bundling for PUCCH or PUSCH repetitions is not supported in Rel-17.
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”
· Option 2: “configured TDW determination” -> “hopping intervals determination” -> “actual TDW determination”
· Option 4: “configured TDW determination” -> “actual TDW determination” and “hopping intervals determination”
Note: option 1 and 2 assume a hopping interval can be different than an actual TDW. Option 4 assumes a hopping interval is the same as an actual TDW. 
Agreement
Support dynamic PUCCH repetition factor indication for all PUCCH formats including format 0, 1, 2, 3, 4 with a unified mechanism as agreed in RAN1#106e under agenda 8.8.2.
Note: it does not impact the discussion of slot level or sub-slot level repetition


According to these agreements, this contribution continues to discuss about the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH and repetitions as follows.

2. Discussion on PUCCH coverage enhancement
2.1 Interaction between inter-slot frequency hopping and DMRS bundling
In RAN1#106bis-e [2], there are three options to be down-selected for UE performing the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination” in a sequential ordering as follows:
· Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”;
· Option 2: “configured TDW determination” -> “hopping intervals determination” -> “actual TDW determination”;
· Option 4: “configured TDW determination” -> “actual TDW determination” and “hopping intervals determination”.
Option 1 is demonstrated in Fig. 1 (a) with paired spectrum, where the repetition number is 16, the window length , the frequency hopping interval is 5 slots, and the events violating the power consistency and phase continuity are occurred on the 2nd and 13th slot. Due to the frequency hopping breaks the power consistency and phase continuity, it will result in clutter actual TDWs if the window length  and the frequency hopping interval are under an inappropriate relation, thus decreasing the performance of joint channel estimation for PUCCH/PUSCH repetitions.
Option 4 is demonstrated in Fig. 1 (b), where the frequency is hopped across the actual TDWs that are determined after the configured TDWs, i.e., the frequency hopping interval equals to the length of the corresponding actual TDW. Considering the events violating the power consistency and phase continuity, the intervals of different frequency hops may be different. It will implicate the specification and implementation. Furthermore, it also has an issue of error propagation for frequency hopping if the events are not detected by UE. For example, if the DCI scheduling a PUCCH with higher priority transmitted on the 2nd slot is missed, there will be only one frequency hop for UE within the first configured TDW, but the gNB thinks there should be two frequency hops.
Option 2 is demonstrated in Fig. 1 (c), where the frequency is hopped across the configured TDWs that are determined at first, i.e., the frequency hopping interval equals to the length of the corresponding configured TDW. Because the configured TDWs are not determined by the events violating the power consistency and phase continuity, the interval of each frequency hop is the same. It thus achieves a better balance between frequency domain diversity gain and the joint channel estimation gain with low complexity. Therefore, option 2 is preferred.
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(a) Option 1;
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(b) Option 4;
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(c) Option 2;
Fig. 1 Interaction between the determinations of frequency hopping interval and TDWs.
Proposal 1: If inter-slot frequency hopping is configured with DMRS bundling, then the hopping does not occur within any configured TDW but only between two neighboring configured TDWs.

3. Conclusions
In this contribution, we provide overview on possible RAN1 specification impact on PUCCH coverage enhancement with following proposals:
Proposal 1: If inter-slot frequency hopping is configured with DMRS bundling, then the hopping does not occur within any configured TDW but only between two neighboring configured TDWs.
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