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Background
During RAN4#108b meeting, Revised WID [1] on Further NR coverage enhancements was approved. In this contribution, we share our views about BS demodulation requirements for further coverage enhancements.
Discussion
Multiple PRACH transmission requirements
Coverage of frequency range
	· Prioritize FR2-1.
· Further discuss whether to cover FR1



Considering that the enhancements of PRACH are targeting for FR2 based on the latest WID, we are OK to not cover FR1 for multiple PRACH transmission requirements.
Do not cover FR1 for multiple PRACH transmission requirements.
Sequence length
	· Option 1: Only define PRACH requirements for normal mode and sequence length 139
· Other options are not precluded



For the sequence length, 1151 and 571 are mainly used in unlicensed spectrum and are not considered for evaluation during the SI. Also considering that the high-speed scenarios have no coverage issue, we propose to only define PRACH requirements for normal mode and sequence length 139.
Only define PRACH requirements for normal mode and sequence length 139.
PRACH repetition number
	· Option 1: Test 8 times for PRACH repetition if the SNR value could be testable
· Option 2: Define PRACH requirements for 2 PRACH transmissions
· Other options are not precluded



For the PRACH repetition number, RAN1 support {2, 4, 8} for the configurable value set. To verify BS supporting this feature from demodulation point of view, also considering the test effort and the simulation effort, it is enough to only define PRACH requirements for 2 PRACH transmissions that is the minimum requirements.
Only define PRACH requirements for 2 PRACH transmissions.
Channel model
	· FR1 (if introduced)
· Option 1: TDLC 300-100 Low and AWGN channels
· Option 2: Use CDL-A to define requirements for PRACH coverage enhancements to capture spatial gains
· FR2-1
· Option 1: TDLA30-300 Low and AWGN channels
· Option 2: Use CDL-A to define requirements for PRACH coverage enhancements to capture spatial gains



CDL channel model is typically used in RAN1 to perform gain evaluation for many WIs. However, rather than obtain gains as much as possible like RAN1 do, RAN4 define minimum requirements to verify proper baseband processing so TDL channel model is enough. In addition, using CDL channel model will increase test effort from TE implementation point of view, and also specification effort since there is no simplified CDL channel in the latest specification 38.104. Therefore, we prefer to only use TDLA30-300 Low and AWGN channels for FR2-1 for multiple PRACH transmission requirements.
Only use TDLA30-300 Low and AWGN channels for FR2-1 for multiple PRACH transmission requirements.
Frequency offset
	· For AWGN for both FR1 (if introduced) and FR2-1:
· Option 1: 0 Hz 
· Other options are not precluded
· For TDLC 300-100 fading channel for FR1 (if introduced):
· Option 1: 400 Hz
· Other options are not precluded
· For TDLA30-300 fading channel for FR2-1:
· Option 1: 4000 Hz
· Other options are not precluded



For the frequency offset, the value can be reused from the legacy PRACH requirements, i.e. 0 Hz for AWGN and 4000 Hz for fading channel for FR2-1.
Use 0 Hz for AWGN and 4000 Hz for fading channel for FR2-1.
Sub Carrier Spacing
	· FR1 (if introduced)
· Option 1: 15kHz and 30kHz
· Other options are not precluded
· FR2-1
· Option 1: Use 60kHz SCS
· Option 2: Cover 60kHz SCS and 120kHz SCS
· Option 3: 120kHz SCS



For the SCS, we propose to not consider 60kHz in FR2-1 for PRACH requirements, since that there is no any deployment in the real network.
Do not consider 60kHz in FR2-1 for PRACH requirements.
PRACH preamble format
	· Option 1: Use PRACH format B4
· Option 2: Cover PRACH preamble format A1, A2, A3, B4, C0 and C2



In the SI part, as per TS 38.830, only PRACH format B4 is identified as the potential bottleneck channel for both FR1 and FR2 28GHz. Considering the practicability, also to reduce the test effort and simulation effort, it is reasonable to only define PRACH requirements for PRACH format B4.
Only define PRACH requirements for PRACH format B4.
Power domain enhancements
FDSS
	· Option 1: Define BS performance requirements with FDSS
· Option 2: Not to define BS performance requirements with FDSS



Considering that FDSS is up to UE implementation and transparent to the network, also RAN4 do not define any RF requirements for FDSS, we propose to not define BS performance requirements with FDSS.
Do not define BS performance requirements with FDSS.
Proposals
In this contribution, we discuss on BS demodulation requirements for further coverage enhancements. Our observations and proposals are:
1. Do not cover FR1 for multiple PRACH transmission requirements.
Only define PRACH requirements for normal mode and sequence length 139.
Only define PRACH requirements for 2 PRACH transmissions.
Only use TDLA30-300 Low and AWGN channels for FR2-1 for multiple PRACH transmission requirements.
Use 0 Hz for AWGN and 4000 Hz for fading channel for FR2-1.
Do not consider 60kHz in FR2-1 for PRACH requirements.
Only define PRACH requirements for PRACH format B4.
Do not define BS performance requirements with FDSS.
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