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Introduction
In RAN1#103-e meeting, the SI on NR coverage enhancement was closed and a new WI was agreed in [1] in RAN#90-e meeting. One of the objectives of this WI is 
· 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 discuss the joint channel estimation for PUSCH transmission and give our proposals.
Discussion on joint channel estimation
During the study phase, the joint channel estimation was extensively evaluated and discussed. Joint channel estimation conjunction with time domain repetition could be provide 0.2~2.1dB SNR gain. To perform the joint channel estimation, the DMRS symbols from different transmissions are applied to estimate the channel jointly. it requires that  the data passed channel are the same, otherwise the channel estimation performance would get even worse. In this sense, the phase continuity among the transmissions should be kept the same. And the transmission power fluctuation should be avoided. These issues are related to the practical UE implementation, such as one PA architecture or  two PA architecture. With two PAs and two antennas architecture, power imbalance and antenna gain difference between two antennas could be the problems in real implementation. An LS was sent to RAN4 on the concerned issues. 
For the PUSCH transmission on the non-consecutive slots, to keep the phase continuity, it could require the PA is still turning on even without transmission, it causes additional power consumption. For the PUSCH transmission on the continuous slots, some mechanisms are required to maintain the phase continuity, such as the power control enhancement, kept resource block allocation unchanged, no other channel/signal transmitting between the PUSCH transmission.
With the ideal assumption, the SNR gain is achieved with the joint channel estimation. Considering the real implementation limitation, such as maintaining the phase coherence from UE side and gNB side, the gain will decrease.
Proposal 1: Joint channel estimation on the non-continuous UL slots is not supported. For continuous UL slots, wait for RAN4 feedback on the conditions to perform joint channel estimation.
After RAN4 send the LS response on the conditions, if it is possible to perform the joint channel estimation over the continuous UL slots, joint channel estimation window can be defined.
Another aspect related to the cross-slot channel estimation is joint operation with the inter-slot frequency hopping. This joint operation could get the channel estimation gain, repetition gain, and the frequency hopping gain. Cross-slot channel estimation is performed across the slots in the bundle window as showing in Figure1.
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Figure1: cross-slot channel estimation conjunction with frequency hopping
Proposal 2: Specify the inter-slot frequency hopping pattern to enable the conjunction operation of repetition, frequency hopping and cross-slot channel estimation.
Summary
In this contribution, we discuss the  joint channel estimation for PUSCH and have the following proposals:
Proposal 1: Joint channel estimation on the non-continuous UL slots is not supported. For continuous UL slots, wait for RAN4 feedback on the conditions to perform joint channel estimation.
Proposal 2: Specify the inter-slot frequency hopping pattern to enable the conjunction operation of repetition, frequency hopping and cross-slot channel estimation.
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