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Introduction
In the TSG-RAN#90-e meeting, the following objectives were made on PUSCH coverage enhancement in approved WID [1].
	The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. 
The detailed objectives of the work item are as follows:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]


In this contribution, we provide our views on inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation.
[bookmark: _Hlk61859955][bookmark: OLE_LINK69]Discussion on inter-slot frequency hopping with inter-slot bundling
For the inter-slot frequency hopping with inter-slot bundling, it is required to determine how many slots are included in one frequency hop to enable joint channel estimation at gNB side. The number of slots per frequency hop M can be configured in RRC or dynamically indicated in DCI. For example, if a UE is configured or indicated as M=2 and , a UE can determine first two slots as a 1st frequency hop, and second two slots as a 2nd frequency hop. 
In RAN1, it would be specified for PUSCH repetition Type A with a new slot counting rule based on available UL slots. In this case, if some of PUSCH repetitions are deferred, then the PUSCH transmission is mapped to non-consecutive slots.
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Figure 1. Frequency hop index determination options.
In Figure 1, DDDSU TDD configuration is illustrated as an example. There are three different options for a UE to determine frequency hop index. In the figure, the value 0 means mapping to 1st frequency hop and 1 means mapping to 2nd frequency hop in that slot. It is assumed that the UE is configured or indicated as M=2 and .
Option 1 is that a UE determines consecutive M slots as the same frequency hop index regardless of the available UL slot. Thus, the UE determines a frequency hop index for every two consecutive slots from first U slot where the PUSCH transmission is indicated. In this option, PUSCH transmissions with different available UL slots can multiplexed well. However, this option results in occurring frequency hopping boundary in the middle of consecutive M slots (highlighted as ‘red’ color) that would make joint channel estimation impossible.
Option 2 is that a UE determines M slots among the available UL slots as the same frequency hop index. With this option, the number of slots associated with two hops is well-balanced so that it is expected to achieve high frequency diversity gain. However, similarly as in Option 1, this option also results in occurring frequency hopping boundary in middle of consecutive M slots (highlighted as ‘red’ color) that would make joint channel estimation impossible.
With Option 3, a UE determines consecutive M’ slot among the available UL slots as the same frequency hop index, where M’ can be less than M if there are no consecutive M slots among the available UL slots. Since consecutive slots among the available UL slots are bundled to the same frequency hop, there has not happened any frequency hopping boundary in the middle of consecutive M slots. Therefore, option 3 can provide higher availability of joint channel estimation. 
· Proposal 1: For inter-slot frequency hopping with inter-slot bundling, it should be further discussed to determine frequency hopping index by taking into account UE multiplexing, frequency hop balancing and availability of joint channel estimation.
Conclusion
In this contribution, we provided our views on inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation and the followings were proposed:
· Proposal 1: For inter-slot frequency hopping with inter-slot bundling, it should be further discussed to determine frequency hopping index by taking into account UE multiplexing, frequency hop balancing and availability of joint channel estimation.
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