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Introduction
In Rel-17, NR supports coverage enhancement (NR_cov_enh) for several UL channels, i.e. PUSCH, PUCCH and Msg3, which are identified as the bottleneck channels during the SI phase [1]. After exhaustive discussions for more than one year, the leading group, i.e. RAN1, basically freezes the functional design in 2021Q4. However, there are some leftover in NR_cov_enh. In this paper, we provide our views on leftover of NR coverage enhancements in Rel-17. 
[bookmark: _Hlk528931115]Discussion
In RAN1#107-e, most of the functional designs for the objectives in NR_cov_enh were completed [2]. Table 1 summarizes the situation of the objectives from our perspective.
[bookmark: _Ref88574442]Table 1 Situation of the RAN1 objectives of NR_cov_enh after RAN1#107-e.
	UL channels
	Objectives
	Functionally completed?
	Any open issues?

	PUSCH
	Specify mechanisms for enhancements on PUSCH repetition type A
	Y
	N

	
	Specify mechanism(s) to support TB processing over multi-slot PUSCH
	N
	Y, e.g., FFS bit selection when UCI is involved.

	
	Specify mechanism(s) to enable joint channel estimation
	Y
	Minor, e.g., FFS no more than 1 TPC command is expected to take effect during a configured TDW.

	PUCCH
	Specify signaling mechanism to support dynamic PUCCH repetition factor indication
	Y
	N

	
	Specify mechanism to support DMRS bundling across PUCCH repetitions
	Y
	Minor, e.g., FFS details of combining inter-interval hopping and join channel estimation

	Msg3
	Specify mechanism(s) to support Type A PUSCH repetitions for Msg3
	Y
	Minor, e.g., FFS MCS indexes for Msg3 retransmission case.


For TB processing over multi-slot PUSCH (TBoMS), it is very unfortunate that RAN1 did not reach consensus on a critical case, i.e. how to perform bit-selection in TBoMS when UL control information (UCI) is multiplexed in PUSCH [3]. Note that UCI multiplexing in PUSCH has been supported since the first release of NR and plays an important role to ensure gNB scheduling flexibility. RANP guidance is needed to handle this objective.
From our view, the first preference is continuing the discussion on TBoMS in RAN1 in 2022Q1 Rel-17 maintenance phase. Note that it is still possible for RAN1 to complete the design of TBoMS, since there is no other essential issue left other than UCI multiplexing. A complete design of TBoMS will be beneficial and more practical for use. Our second preference is to conclude that UCI multiplexing is not supported by TBoMS. It avoids further functional discussion in RAN1, but will limit the use case and make TBoMS less attractive to implement. However, this option is still considerable, when compared to the most unfortunate option, i.e. TBoMS is down-scoped entirely. 
Proposal: Consider the following alternatives to handle TBoMS in Rel-17 NR_cov_enh,
· Alt.1 (first preference): RAN1 continues the discussion on bit-selection and UCI multiplexing of TBoMS in 2022Q1.
· Alt.2 (second preference): RANP concludes that TBoMS does not support UCI multiplexing.
· Alt.3 (last preference): RANP concludes that TBoMS is down-scoped from Rel-17 NR_cov_enh.
For enhancements on PUSCH repetition type A and dynamic PUCCH repetition factor indication, RAN1 has finished all identified normative work. There is nothing left to do in Rel-17 maintenance phase. For joint channel estimation for PUSCH/PUCCH and Msg3 PUSCH repetition, the remaining issues are non-fundamental. RAN1 can continue the discussion in 2022Q1 to fully complete the objectives.
Conclusion
In this paper, we provide our views on the leftover of NR coverage enhancements in Rel-17. The following proposal is proposed: 
[bookmark: _GoBack]Proposal: Consider the following alternatives to handle TBoMS in Rel-17 NR_cov_enh,
· Alt.1 (first preference): RAN1 continues the discussion on bit-selection and UCI multiplexing of TBoMS in 2022Q1.
· Alt.2 (second preference): RANP concludes that TBoMS does not support UCI multiplexing.
· Alt.3 (last preference): RANP concludes that TBoMS is down-scoped from Rel-17 NR_cov_enh.
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