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Background
At RAN#90 e-meeting, WID of coverage enhancement for uplink channels are approved [1]. We discuss the specification impacts based on the following agreements in the corresponding study item at RAN1#103 e-meeting [2].
	Agreements: Capture the followings into the TR
· Joint channel estimation or DM-RS bundling with/without optimization of DMRS location/granularity was studied from several aspects, including cross-slot channel estimation over consecutive slots, cross-slot channel estimation over non-consecutive slots, cross-repetition channel estimation within one slot, and inter-slot frequency hopping with inter-slot bundling to enable cross-slot channel estimation.
· Potential specification impacts of joint channel estimation or DM-RS bundling include:
· Power consistency and phase continuity, DM-RS placement in special slot and DM-RS configuration.
· Time domain hopping interval for inter-slot frequency hopping with inter-slot bundling




Joint channel estimation
Joint channel estimation for multiple PUSCH transmissions is beneficial for improving the channel estimation performance for low mobility scenario. We discuss following scenarios for multiple PUSCH transmissions.
1) Multiple PUSCH transmissions are configured as repetition
2) Each of multiple PUSCH transmissions is scheduled by a separate DCI format
1.1. Joint channel estimation for PUSCH repetition
Figure 1 shows an example of PUSCH repetition type A in a TDD configuration (DDDSUDDSUU). In Figure 1, 14 OFDM symbol allocation with repetition factor X = 6 is assumed. As in the figure, some of the repetitions are dropped when the repetition overlaps with DL portion (brown color). From the UE perspective, maintaining the phase continuity between the first repetition transmission and the second repetition transmission is difficult since the UE needs to receive/monitor DL transmission in DL portions between the two repetition transmissions. Therefore, phase continuity requirement should be specified only when there are no DL portions in two PUSCH transmissions. DL portions may include DL symbols configured by semi-static TDD configuration or indicated by dynamic SFI, symbols for SS/PBCH block reception, and symbols for monitoring of type-0/0a/1/2 CSS set.
Proposal 1: Phase continuity requirement should be specified only when there are no DL portions in two PUSCH transmissions. A duration where the phase continuity shall be maintained should not overlap with DL portions.
Within a duration where the phase continuity shall be maintained, transmission power change shouldn’t occur. A simple solution would be for a UE to assume the first PUSCH transmission occasion within the duration as a reference. The UE sets the transmission power for other PUSCH transmission occasions in the duration same as the one for the reference. Another approach is for the gNB to ensure power consistency in the duration. This can be done if the gNB doesn’t send any indication for triggering transmission power change (e.g., group common DCI for PUSCH power control) in the middle of the duration. Therefore, we propose,
Proposal 2: Within a duration where the phase continuity shall be maintained, the gNB ensures the same UE transmission power for the PUSCH transmission occasions within the duration.
The duration where the phase continuity shall be maintained can be considered as a frequency hopping interval. Therefore, we propose,
Proposal 3: The duration where the phase continuity shall be maintained can be considered as a frequency hopping interval.


Figure 1: an example of PUSCH repetition type A in a TDD configuration (DDDSUDDSUU)
1.2. Multiple PUSCHs with separate DCI formats
Figure 2 shows an example of multiple PUSCHs with separate DCI formats where DCI#0 is used for scheduling PUSCH#0 and DCI#1 is used for scheduling PUSCH#1. In this case, some additional requirements are necessary. For example, 
1) DCI#1 shouldn’t trigger transmission power change, such as TPC command, pathloss reference indication
2) DCI#0 and DCI#1 should indicate the same set of parameters for PUSCH, the set of parameters including SRI, TPMI, antenna ports, DMRS configuration, frequency domain resource allocation, and MCS

When two requirements are satisfied, the UE can maintain phase continuity for the multiple PUSCHs.
Proposal 4: Joint channel estimation for multiple PUSCHs with separate DCI formats is supported.



Figure 2: An example of multiple PUSCHs with separate DCI formats
Conclusion
In this contribution, we have the following proposals:
Proposal 1: Phase continuity requirement should be specified only when there are no DL portions in two PUSCH transmissions. A duration where the phase continuity shall be maintained should not overlap with DL portions.
Proposal 2: Within a duration where the phase continuity shall be maintained, the gNB ensures the same UE transmission power for the PUSCH transmission occasions within the duration.
Proposal 3: The duration where the phase continuity shall be maintained can be considered as a frequency hopping interval.
Proposal 4: Joint channel estimation for multiple PUSCHs with separate DCI formats is supported.
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