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Introduction
RAN1 specification for Rel-17 coverage enhancements has been published. We supplement the draft CR in terms of joint channel estimation in coverage enhancements.
Inter-slot frequency hopping for DMRS bundling for PUCCH/PUSCH
In the current spec, inter-slot frequency hopping for DMRS bundling for PUSCH is written with square brackets as the following: 
	38.214-h10
6.3.1 Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
…

In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, the starting RB during slot  is given by: 
	[]


where  is the current slot number within a system radio frame,  is the number of the system radio frame containing the current slot,  is the number of slots per frame for subcarrier spacing configuration of the UL BWP that the PUSCH is transmitted on,  is the value of the higher layer parameter PUSCH-Frequencyhopping-Interval,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) andis the frequency offset in RBs between the two frequency hops.



To define hopping pattern, discussion points are
· Technical views of using SFN
· Whether using SFN overturns the agreement made in RAN1 #108e
Technical views of using SFN
If only slot number  within a SFN (system frame number, system radio frame)  is used, both frequency diversity and DMRS bundling gain are degraded. In Figure 1, we show an example that only physical slot index  within a SFN  is used for inter-slot frequency hopping with DMRS bundling for PUSCH when  and hopping interval . The 1st hop is allocated to  while the 2nd hop is allocated to . That is, even if the configured hopping interval  is smaller than the number  of slots within a SFN, unbalanced hopping occurs.
On the other hand, if both slot number  within a SFN and SFN  are used, the degradation of both frequency diversity and DMRS bundling gain due to the unbalanced hopping does not occur as shown in Figure 2. 
[image: ]
Figure 1: An example that only physical slot index  within a SFN  is used for inter-slot frequency hopping with DMRS bundling for PUSCH when  and hopping interval .
[image: ]
Figure 2: An example that both physical slot index  within a SFN and SFN  are used for inter-slot frequency hopping with DMRS bundling for PUSCH when  and hopping interval .
Observation 1: If both slot number  within a SFN and SFN  are used, the degradation of both frequency diversity and DMRS bundling gain due to the unbalanced hopping does not occur as shown in Figure 2.
Whether using SFN overturns the agreement made in RAN1 #108e
In RAN1 #108e, he following agreement was made.
	· Agreement  
· Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index


Since numbering of SFN (system frame number) is physical, we think using SFN does not overturn the agreement that inter-slot frequency hopping with DMRS bundling for PUSCH is determined based on physical slot index. Furthermore, the agreement was made to multiplex UEs independently from starting slots of PUSCH repetitions. For this reason, it makes sense that a duration for UE multiplexing is more than single frame.
Proposal 1: SFN should be used for inter-slot frequency hopping with DMRS bundling.
However, these discussions were not converged even in some meetings. That is, “there is no consensus on whether or not the equation in the current spec overturns the agreement made in RAN1#108e”.
Observation 2: The fact that discussion on inter-slot frequency hopping with DMRS bundling are not converged means “there is no consensus on whether or not the equation in the current spec overturns the agreement made in RAN1#108e”.
Therefore, further discussion is unnecessary, and the square brackets should be removed to terminate this discussion and to not delay Rel-17 commercial deployment.
Conclusion
In this contribution, we have the following proposal:
Observation 1: If both slot number  within a SFN and SFN  are used, the degradation of both frequency diversity and DMRS bundling gain due to the unbalanced hopping does not occur as shown in Figure 2.
Proposal 1: SFN should be used for inter-slot frequency hopping with DMRS bundling.
Observation 2: The fact that discussion on inter-slot frequency hopping with DMRS bundling are not converged means “there is no consensus on whether or not the equation in the current spec overturns the agreement made in RAN1#108e”.
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