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Introduction
The WI of NR coverage enhancements was agreed in RANP#90e. The detailed objectives of the work item are as follows [1].
· 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]
· Specification of PUCCH enhancements [RAN1, RAN4]
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]

In this contribution, we provide our views on the enhancements of PUSCH repetition type A.
Discussion
Two issues should be solved under the scope of the enhancements of PUSCH repetition type A. The first one is to increase the maximum repetitions to a certain number. The second issue is to change the counting rule of PUSCH repetition type A, which needs a definition for the available slot.
For the maximum repetition number, current Rel-16 specification support at most 16 repetitions. Based on the discussion during the SI phase, the PUSCH coverage gap for the typical deployment scenarios are list below.
Table 1 PUSCH coverage gap for the typical deployment scenarios
	Urban 4GHz TDD
	PUSCH for eMBB DDDSU
	Gap from deployment Req. 400m ISD =118 dB
	-8.12

	
	PUSCH for eMBB DDDSUDDSUU
	
	-7.08

	Urban 2.6GHz TDD
	PUSCH for eMBB 7DS2U
	Gap from deployment Req. 400m ISD =114.2 dB
	-5.13

	Rural 4GHz TDD NLOS O2I
	PUSCH for eMBB DDDSU
	Gap from deployment Req. 1732m ISD =131.6 dB
	-7.16

	
	PUSCH for eMBB DDDSUDDSUU
	
	-5.37

	Rural 700MHz FDD NLOS O2I
	PUSCH for eMBB UUUUU
	Gap from deployment Req. 4000m ISD =131.6 dB
	-2.54

	
	PUSCH for VoIP UUUUU
	
	-1.42

	Rural 2.6GHz TDD NLOS O2I
	PUSCH for eMBB 7DS2U
	Gap from deployment Req. 1732m ISD =127.8 dB
	-3.86



Considering the ideal coverage enhancements for the repetition, the enhancement of 16 repetitions could improve about 12dB. If there are enough uplink slots for 16 repetitions, the PUSCH coverage gap could be compensated based on current specifications for the above scenarios. 
Observation 1:
If there are enough uplink slots, 16 repetitions based on current specification could compensate the coverage gap for the typical deployments. 
During the discussion of SI and in the RANP #90e, a value of 32 was proposed as the maximum repetitions. According to the procedure for the baseline performance evaluation in the SI, all the uplink resources have been counted to support the target data rate, there is no additional uplink resources for the repetition. Considering that, no increase of maximum repetition number could also be acceptable. 
Proposal 1:
Both maximum repetition number of 16 and 32 could be considered for the study. 16 means there is no need to increase the maximum repetition number.
Current PUSCH repetition type A only support consecutive slots transmission. But consecutive uplink slots are rare in the TDD system. As shown in the Table 1 above, only 2 consecutive uplink slots could found from the typical uplink and downlink configurations of TDD system. Thus, relaxing the restriction of consecutive slots for the PUSCH repetition type A could facilitate the usage of repetition. That is the reason that counting the repetitions on the basis of available uplink slots is proposed and captured in the WID.
The available uplink slot could be defined as the uplink and flexible slots which could support both the starting symbol and consecutive symbol length indicated through the scheduling DCI. The identification of available uplink symbols from the flexible slots could be based on the both common and dedicated TDD-UL-DL configurations. The dynamic indicated SFI could change number of available uplink slots. Thus it is proposed that the uplink time resources indicated through SFI are not counted as available slots.
Proposal 2:
The available uplink slots for the PUSCH repetition type A should be based on the RRC configurations, i.e. tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated.
The confliction between PUSCH repetitions and other uplink transmission, such as SRS, should be further clarified.
Proposal 3:
The confliction between PUSCH repetitions and other uplink transmission, such as SRS, should be further clarified.

Conclusions
In this contribution, we provide our views on the enhancements of PUSCH repetition type A. The observations and proposals are as below.
Observation 1:
If there are enough uplink slots, 16 repetitions based on current specification could compensate the coverage gap for the typical deployments. 
Proposal 1:
Both maximum repetition number of 16 and 32 could be considered for the study. 16 means there is no need to increase the maximum repetition number.
Proposal 2:
The available uplink slots for the PUSCH repetition type A should be based on the RRC configurations, i.e. tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated.
Proposal 3:
The confliction between PUSCH repetitions and other uplink transmission, such as SRS, should be further clarified.
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