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Introduction
In RAN1#106b-e meeting, enhancements on PUCCH enhancement was discussed, and the following agreements were made [2].
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, and 3 assume a hopping interval can be different than an actual TDW. Option 4 assumes a hopping interval is the same as an actual TDW. 
Some agreements of join channel estimation are also listed below, due to related with frequency hopping. 
Agreement:
· For PUSCH repetition type A counting based on physical slots
· The start of the first configured TDW is the first physical slot for the first PUSCH transmission.
· The end of the last configured TDW is the last physical slot for the last PUSCH transmission.
· For PUSCH repetition type A counting based on available slots
· The start of the first configured TDW is the first available slot for the first PUSCH transmission.
· The end of the last configured TDW is the last available slot for the last PUSCH transmission. 
· Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.
Agreement
· For PUSCH repetition type A counting based on physical slots
· The configured TDWs are consecutive, where the start of other configured TDWs is the first physical slot right after the last physical slot of a previous configured TDW.
· For PUSCH repetition type A counting based on available slots
· The configured TDWs are determined based on available slots, where start of a configured TDWs is the next first available slot after the conclusion last available slot of a previous configured TDW.
· Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.
Agreements (RAN1#104-bis-e):
For inter-slot frequency hopping with inter-slot bundling, down select on the following two options:
· Option 1: The bundle size (time domain hopping interval) equals to the time domain window size.
· Option 2: The bundle size (time domain hopping interval) can be different from the time domain window size.
· FFS: Whether the bundle size (time domain hopping interval) is explicitly configured or implicitly determined.
· FFS: Whether/How the bundle size (time domain hopping interval) is defined separately for FDD and TDD.

[bookmark: OLE_LINK2]This contribution provides some considerations on inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions.
Discussion
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Regarding the three options for inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, we support Option 1.
For Option 1, the frequency hopping duration is defined before the configured TDW. A possible solution is FH duration is configured by a RRC parameter, which could provide a frequency hopping pattern. In this way, FH pattern is semi-static configured, instead of changed dynamically, such as influenced by configured TDW length of different UEs. The benefit is it is good for frequency resource allocation especially considering more than two UEs share the frequency hopping resources, including first hop offset and second hop offset. We give an example for Option 1, assuming window length L of the configured TDW and frequency hopping duration D are configured separately.  Figure 1 is the relationship of frequency hops and configured time domain window for PUCCH in FDD, PUSCH in FDD, PUSCH physical slot based repetition in TDD. While Figure 2 is for PUCCH in TDD, and PUSCH available slot based repetition in TDD. We give 3 examples for D = L, D > L, and D < L. Obviously, no matter what is the values of D and L, there is no impact to frequency resource allocation. There is no impact to frequency allocation. 
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Figure 1: PUCCH in FDD, PUSCH in FDD, PUSCH physical slot based repetition in TDD
 [image: ]
Figure 2: PUCCH in TDD, and PUSCH available slot based repetition in TDD
Proposal 1. For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, a UE perform “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”

Conclusions
In this contribution, we have the following proposal:
Proposal 1. For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, a UE perform “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”
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Case 1: FDD, D=L
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Case 2: FDD, D>L, D=4, L=2

slot index 0 1 2 3 4 5 6 7 configured TDW3

1st hop  Rep#0  Rep#1 Rep#2 Rep#3

2nd hop Rep#4 Rep#5 Rep#6 Rep#7

Case 3: FDD, D<L, D=2, L=4

slot index 0 1 2 3 4 5 6 7

1st hop  Rep#0  Rep#1 Rep#4 Rep#5

2nd hop Rep#2 Rep#3 Rep#6 Rep#7


image2.emf
Case 1: TDD, D=L=2, available slot repetition
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Case 2: TDD, D=4, L=2, available slot repetition
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Case 3: TDD, D=2, L=4, available slot repetition
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