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Introduction
This contribution summarizes the open issues, candidate options as well as the recommended WF for the performance part for the Rel-18 further coverage enhancement WI under agenda 5.27.2.
Topic #1: BS performance requirements for Rel-18 further coverage enhancement WI
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315048
	Nokia, Nokia Shanghai Bell
	Observation 1: To demonstrate the benefits of different beam patterns and sweeping approaches, RAN4 will require to introduce spatial channel models.
Proposal 1: RAN4 to define performance requirements for enhanced PRACH repetitions for coverage enhancements in Rel-18
Proposal 2: RAN4 shall use TDLC 300-100 Low and AWGN channels to define requirements for PRACH coverage enhancements.
Proposal 3: RAN4 shall use CDL-A to define requirements for PRACH coverage enhancements to capture spatial gains.
Proposal 4: RAN4 shall use 400 Hz (for TDLC 300-100) and 0 Hz (for AWNG) frequency offset to define requirements for PRACH coverage enhancements.
Proposal 5: RAN4 shall use 60 kHz SCS to define requirements for PRACH coverage enhancements.
Proposal 6: RAN4 shall use PRACH format B4 to define requirements for PRACH coverage enhancements.
Observation 3: Power domain enhancements will not impact the required SINR at the base station.
Observation 4: Power domain enhancements implies the use of FDSS.
Observation 5: FDSS impaired performance requirements are not included in TS 38.104
Proposal 7: RAN4 shall define performance requirements for power domain enhancements with impairments from FRSS.
Observation 6: Dynamic Waveform Switching will not impact the required SINR at the base station.
Proposal 8: RAN4 shall treat dynamic waveform switching enhancements as transparent for requirements definition.

	R4-2315049
	Nokia, Nokia Shanghai Bell
	Simulations for Coverage Enhancement BS Demodulation

	R4-2315085
	China Telecom
	Proposal 1: Define BE performance test requirements for multiple PRACH with the same preamble, and reuse the legacy requirements for normal mode
-	1 Tx antenna
-	2 Rx antenna
-	Cover AWGN with frequency offset 0 Hz and TDLA30-300 low with frequency offset 4000Hz
-	Cover PRACH preamble format A1, A2, A3, B4, C0 and C2 for 60kHz SCS and 120kHz SCS for FR2-1.
-	Open to discuss whether to cover FR2-2.
Proposal 2: Test 8 times for multiple PRACH transmission if the SNR value could be testable
Proposal 3: Not to cover UE power high limit for CA and DC for BS performance part.
Proposal 4: Define BS performance requirements for DFT-S-OFDM and CP-OFDM dynamic switching. Reuse the existing test parameters and test requirement values for Rel-15 PUSCH requirements with and without transform precoding, e.g., 
-	Before switching: the test requirement for CP-OFDM in Table 8.2.1.2-1 for CHBW 5MHz and 15kHz SCS Table 8.2.2.2-2 for 10MHz CHBW and 30kHz SCS applies;
-	After switching: the test requirement for DFT-S-OFDM in Table 8.2.2.2-1 for CHBW 5MHz and 15kHz SCS and Table 8.2.1.2-4 for 10MHz CHBW and 30kHz SCS, with the same test conditions (including test parameters and SNR values) applies.

	R4-2315593
	Ericsson
	In the previous sections we made the following observations: 
Observation 1	There is no algorithm change compared with Rel-17 PRACH transmission, and only multiple repetition is introduced.
Observation 2	In LTE PRACH repetition requirement, only 1Hz Doppler is used.
Observation 3	Time error tolerance values for different channel models and preamble formats may need to be investigated for BS demodulation algorithm in case of PRACH repetitions.
Observation 4	PRACH format B4 is concluded as the bottleneck in TR38.830 and the target format in RAN1 discussion.
Observation 5	The frequency offset values in the specifications may need to be redefined based on the RF discussion.
Based on the discussion in the previous sections we propose the following:
Proposal 1	 Consider PRACH repetition demodulation requirement for only FR2-1.
Proposal 2	 For increasing the number of repetitions for PRACH, the demodulation requirements should be defined.
Proposal 3	Take low UE speed with one repetition number from [2, 4, 8] for the PRACH performance requirement.
Proposal 4	 For initial study, consider AWGN and TDLA0-300 as per the legacy requirements. The delay spread and doppler shift can be furtherly discussed.
Proposal 5	 Prioritize PRACH format B4 for PRACH repetition demodulation requirement.
Proposal 6	Take 0.1ppm frequency offset for initial discussion.
Proposal 7	 Do not introduce new BS demodulation requirements for dynamic switching between CP-OFDM and DFT-s-OFDM.

	R4-2315702
	ZTE Corporation
	Observation 1. No impact on specification is expected for MPR/PAPR reduction.
Proposal 1. To clarify that FDSS is transparent for receivers which means that different companies can use different FDSS.

	R4-2315997
	Huawei, HiSilicon
	Proposal 1: Only consider PRACH coverage enhancements for demodulation performance requirements.
Proposal 2: Only define PRACH requirements for PRACH format B4.
Proposal 3: Only define PRACH requirements for normal mode and sequence length 139.
Proposal 4: Consider 28GHz as higher priority for PRACH requirements.
Proposal 5: Only define PRACH requirements for 2 PRACH transmissions.
Proposal 6: Do not consider 60kHz in FR2 for PRACH requirements.
Proposal 7: Use the following simulation assumption for PRACH.
Parameter	Value for FR1	Value for FR2
Number of PRACH transmissions	2	2
SCS	15kHz, 30kHz	120kHz
Antenna	1x2, 1x4, 1x8	1x2
Chanel	AWGN, TDLC300-100 Low with 400Hz FO	AWGN, TDLA30-300 Low with 4000Hz FO
PRACH format	B4	B4
Sequence length	139	139
Others	Same as legacy cases	Same as legacy cases

	R4-2316150
	Samsung
	Observation 1: No RAN1 specification impact for FDSS
Observation 2: Power Boosting for QPSK DFT-s-OFDM only impacts on the UE RF requirement 
Proposal 1: No PUSCH requirement need to be introduced with FDSS for PAR/MPA reduction



Open issues summary
Sub-topic 1-1 Multiple PRACH transmission reuqirements
Issue 1-1-1: Whether to define BS performance requirements for Multiple PRACH transmission 
· Proposals:
· Option 1: RAN4 to define performance requirements for Multiple PRACH transmission with same preamble (Nokia, China Telecom, Ericsson, Huawei)
· Recommended WF
· Option 1 can be agreed
· Detailed parameters and test coverage can be further discussed.

Issue 1-1-2: Coverage of frequency range (FR) for Multiple PRACH transmission (if introduced)
· Proposals:
· Option 1: Consider PRACH repetition demodulation requirement for only FR2-1. (Ericsson)
· Option 2: Cover FR1 and FR2-1 (Huawei)
· HW: Consider 28GHz as higher priority for PRACH requirements for FR2-1
· Recommended WF
· Cover FR2-1.
· Need discuss whether to cover FR1 and/or FR2-2.

Issue 1-1-3: Sequence length for BS performance requirements for Multiple PRACH transmission (if introduced)
· Proposals:
· Option 1: Only define PRACH requirements for normal mode and sequence length 139 (Huawei)
· Recommended WF
· Encourage feedback

Issue 1-1-4: PRACH repetition number for BS performance requirements for Multiple PRACH transmission (if introduced)
· Proposals:
· Option 1: Test 8 times for PRACH repetition if the SNR value could be testable (China Telecom)
· Option 2: Define PRACH requirements for 2 PRACH transmissions (Huawei)
· Recommended WF
· Need discussion.

Issue 1-1-5: Antenna configuration for BS performance requirements for Multiple PRACH transmission (if introduced)
· Proposals:
· Option 1: Reuse the legacy requirements for normal mode - 1Tx and 2Rx (China Telecom)
· Option 2: Cover 1x2, 1x4, 1x8 for FR1 and 1x2 for FR2 (Huawei)
· Recommended WF
· Need discussion, related to the test coverage of FR.

Issue 1-1-6: Channel model for BS performance requirements for Multiple PRACH transmission (if introduced)
· Proposals:
· Option 1: Cover TDLC 300-100 Low and AWGN channels (Nokia)
· Option 2: TDLA30-300 Low and AWGN channels (China Telecom, Ericsson)
· Option 3: Use CDL-A to define requirements for PRACH coverage enhancements to capture spatial gains. (Nokia)
· Option 4: (Huawei)
· AWGN and TDLC300-100 Low for FR1
· AWGN and TDLA30-300 Low for FR2
· Recommended WF
· Need discussion, related to the test coverage of FR.

Issue 1-1-7: Frequency offset for BS performance requirements for Multiple PRACH transmission (if introduced)
· Proposals:
· For AWGN for both FR1 and FR2:
· Option 1: 0 Hz (Nokia, China Telecom, Huawei)
· For TDLC 300-100 for FR1:
· Option 1: 400 Hz (Nokia, Huawei)
· For TDLA30-300 for FR2:
· Option 1: 4000 Hz (China Telecom, Huawei)
· Ericsson: Use0.1ppm frequency offset for initial discussion
· Recommended WF
· Need discussion, related to the test coverage of FR.

Issue 1-1-8: Sub Carrier Spacing for BS performance requirements for PRACH repetitions (if introduced)
· Proposals:
· Option 1: Use 60 kHz SCS (Nokia)
· Option 2: Cover 60kHz SCS and 120kHz SCS (China Telecom)
· Option 3: 15kHz and 30kHz for FR1 and 120kHz for FR2 (Huawei)
· [bookmark: _GoBack]Huawei: there is no any deployment in the real network for 60kHz SCS in FR2.
· Recommended WF
· Need discussion, related to the test coverage of FR.

Issue 1-1-9: PRACH preamble format for BS performance requirements for Multiple PRACH transmission (if introduced)
· Proposals:
· Option 1: Use PRACH format B4 (Nokia, Ericsson, Huawei)
· Option 2: Cover PRACH preamble format A1, A2, A3, B4, C0 and C2 (China Telecom)
· Recommended WF
· Need discussion.

Sub-topic 1-2 Power domain enhancements
Issue 1-2-1: Whether to define BS performance requirements for increased UE Tx power
· Proposals:
· [bookmark: _Hlk146880523]Option 1: Do not define BS performance requirements for increased UE Tx power (Nokia, China Telecom, Huawei)
· Nokia, CTC: Tx power increasing will not impact the required SINR at the base station
· Recommended WF
· Can option 1 agreed?

Issue 1-2-2: Whether to define BS performance requirements with impairments from Frequency Domain Spectrum Shaping (FDSS)
· Proposals:
· Option 1: Define BS performance requirements with impairments from FDSS (Nokia)
· Option 2: Not to define BS performance requirements with impairments from FDSS (Huawei, Samsung, [ZTE])
· ZTE: FDSS is transparent for receivers which means that different companies can use different FDSS.
· Recommended WF
· Discuss needed.

Sub-topic 1-3	Dynamic Waveform Switching
Issue 1-3-1: Whether to define BS performance requirements for dynamic waveform switching
· Proposals:
· Option 1: Not to define BS performance requirements for dynamic waveform switching (Nokia, Ericsson, Huawei)
· Option 2: Define BS performance requirements for DFT-S-OFDM and CP-OFDM dynamic switching. Reuse the existing test parameters and test requirement values for Rel-15 PUSCH requirements with and without transform precoding. (China Telecom)
· Recommended WF
· Discussion needed.
