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Background
At RAN1#101-e meeting [1], some of the evaluation parameters are agreed for FR1. Some of the agreed values are listed as below.

	Parameters
	Values

	carrier frequency
	Urban: 4GHz (TDD), 2.6GHz (TDD) 
Rural: 4GHz (TDD), 2.6GHz (TDD), 2GHz (FDD), 700MHz (FDD)
Rural with long distance: 700MHz (FDD), 4GHz (TDD)

	BWP size
	100MHz for 4GHz and 2.6GHz.
20MHz for 2GHz (FDD)
20MHz (optional for 10MHz) for 700MHz. (FDD)

	Frame structure
	DDDSU (S: 10D:2G:2U) only for 4GHz
DDDSUDDSUU (S: 10D:2G:2U) only for 4GHz 
DDDDDDDSUU (S: 6D:4G:4U) only for 2.6GHz
Other frame structures can be reported by companies.

	target data rate
	For eMBB,
10 Mbps/1 Mbps for DL/UL for Urban,
1 Mbps/ 100 kbps for DL/UL for Rural
30 kbps for UL is optional for Rural with long distance scenario
For VoIP,
320 bits with 20 ms interval
TBD: TBS for SIP invite message. 1500 bytes can be a starting point

	Target BLER
	PUSCH:
For eMBB, 10% iBLER, for VoIP, 2% rBLER
PUCCH:
For PUCCH format 1, 1% DTXtoACK error, 0.1% NACKtoACK error, 1% ACK miss detection probability
For PUCCH format 3, 1% BLER for ACK/NACK/SR, FFS 10 or 1% BLER for CSI

	PRBs/TBS/MCS
	Any value of PRBs, and corresponding MCS index, reported by companies will be considered in the discussion. Companies are encouraged to use 30 PRBs for 1Mbps, 4 PRBs for 100kbps, 1 PRB for 30kbps as a starting point.



Discussion
As indicated by our contribution [2], PUSCH and PUCCH are the coverage bottle neck. We provide our views on technical enhancement.
PUCCH enhancement
For PUCCH, solution based on an enhanced repetition (e.g., increasing number of repetitions) would be considered. In Rel-15, repetition is supported only for Long PUCCH which offers less flexibility in terms of TDD deployment. For TDD deployment, in order to utilize time domain resources in flexible slots, mini-slot repetition (e.g., repetition type B) like solution should be considered in Rel-17 Coverage enhancement. Thus, we support to study short PUCCH repetition.
Proposal 1: Study mini-slot repetition for PUCCH transmission.
For UCI not more than 2 bits, Rel-15 supports PUCCH format 0 with sequence selection. CGS has low PAPR characteristics.
For short PUCCH with UCI more than 2 bits, we need to study new PUCCH format since Rel-15 only supports PUCCH format 2 with CP-OFDM which causes higher PAPR. For the new format, we can consider DFT-s-OFDM and sequence selection. If the number of UCI bits is small (e.g., 3 or 4 bits), DMRS-less sequence selection may offer good performance. On the other hand, if the number of UCI bits is large, DFT-s-OFDM may be considered.
Proposal 2: For UCI not more than 2 bits, PUCCH format 0 repetition should be considered.
Proposal 3: For UCI more than 2 bits, mini-slot repetition with new PUCCH format should be considered.
Conclusion
In this contribution, we have the following proposals:
Proposal 1: Study mini-slot repetition for PUCCH transmission.
Proposal 2: For UCI not more than 2 bits, PUCCH format 0 repetition should be considered.
Proposal 3: For UCI more than 2 bits, mini-slot repetition with new PUCCH format should be considered.
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