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1. Introduction
In RAN4 #108bis meeting, the BS performance part for Rel-18 coverage enhancement WI are firstly discussed and the WF is approved in [1]. In this paper, we give our views on the remaining open issues.
2. Discussion
Coverage of frequency range (FR) for Multiple PRACH transmission
Status in the WF in [1]:
	–	Prioritize FR2-1.
–	Further discuss whether to cover FR1



According to the WID [2], the multiple PRACH transmission is applicable for both FR1 and FR2.
Furthermore, according to the SI study outcome captured in TR 38.830, PRACH is identified as bottleneck for coverage enhancements under both FR1 and FR2.
	The following channels are identified as the potential bottleneck channels for FR1:
-	1st priority
-	…
-	2nd priority
-	PRACH format B4
The following channels are identified as the potential bottleneck channels for Urban 28 GHz scenario:
-	…
-	PRACH B4



Therefore, we see the possibility for this PRACH repetition feature to be used in both FR1 and FR2 scenarios and we propose to cover both scenarios in the RAN4 performance test.
Proposal 1: Cover both FR1 and FR2 for PRACH repetition test.

Sequence length for BS performance requirements for Multiple PRACH transmission
	· Option 1: Only define PRACH requirements for normal mode and sequence length 139
· Other options are not precluded



According to the WID [2], there is no limitation that the multiple PRACH transmission feature is applicable for preamble length 139.
However, considering that the legacy PRACH normal mode tests only cover short PRACH formats, we are fine to only define PRACH requirements for normal mode and short length. And we also propose to reuse the same test metric with the legacy PRACH normal mode tests, i.e., the probability of detection shall be equal to or exceed 99% under the given SNR level.
Proposal 2: Fine to only define PRACH repetition requirements for normal mode and short length.
Proposal 3: Reuse the same test metric with the legacy PRACH normal mode tests, i.e., the probability of detection shall be equal to or exceed 99% under given SNR level.

PRACH preamble format for BS performance requirements for Multiple PRACH transmission
	· Option 1: Use PRACH format B4
· Option 2: Cover PRACH preamble format A1, A2, A3, B4, C0 and C2



In the SI phase, RAN1 has identified PRACH format B4 is the bottleneck for UL coverage. At the same time, we see coverage is also limited for other PRACH formats with similar or larger CP length (target coverage distance). Therefore, we propose to cover PRACH format B4 and other PRACH formats with similar or larger CP length as B4, i.e., A3, C0 and C2.
Proposal 4: Cover PRACH format B4 as well as other PRACH formats with similar or larger CP length as B4, i.e., A3, C0 and C2.

PRACH repetition number for BS performance requirements for Multiple PRACH transmission
	· 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


As for the test parameters, multiple PRACH transmission allows UE to transmit same preamble within the same frequency resource and time domain consecutive ROs, and the number of multiple transmission could be within {2,4,8}. In our understanding, lower SNR threshold could be reached with the increase of PRACH repetition number. Therefore it is proposed to test 8 times for multiple PRACH transmission if the SNR value could be testable.
Proposal 5: Test 8 times for multiple PRACH transmission if the SNR value could be testable

Antenna configuration for BS performance requirements for Multiple PRACH transmission
	· FR1 (if introduced)
· Option 1: 1x2
· Option 2: 1x2, 1x4, 1x8
· FR2-1: 
· Option 1: 1x2



As for the antenna configuration for multiple PRACH transmission, we support to reuse the same configuration for the existing PRACH normal mode tests, i.e., 1x2, 1x4, 1x8 for FR1 and 1x2 for FR2-1.
Proposal 6: Reuse the same configuration for the existing PRACH normal mode tests, i.e., 1x2, 1x4, 1x8 for FR1 and 1x2 for FR2-1.

Channel model for BS performance requirements for Multiple PRACH transmission
	· 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



As for the channel model for multiple PRACH transmission, we support to reuse the same configuration for the existing PRACH normal mode tests, i.e., TDLC 300-100 Low and AWGN channels for FR1, and TDLA30-300 Low and AWGN channels for FR2-1. We are also open to discuss the need to introduce other channel models to make the test requirements closer to the practical deployment.
Proposal 7: Reuse the same configuration for the existing PRACH normal mode tests, i.e., TDLC 300-100 Low and AWGN channels for FR1, and TDLA30-300 Low and AWGN channels for FR2-1.

Frequency offset for BS performance requirements for Multiple PRACH transmission
	· For AWGN for both FR1 (if introduced) and FR2-1:
· Option 1: 0 Hz 
· Other options are not precluded
· For fading channel for FR1 (if introduced):
· Option 1: 400 Hz
· Other options are not precluded
· For fading channel for FR2-1:
· Option 1: 4000 Hz
· Other options are not precluded



As for the frequency offset for multiple PRACH transmission, we support to reuse the same configuration for the existing PRACH normal mode tests, i.e., 0Hz for AWGN condition for both FR1 and FR2-1, 400Hz for fading channel for FR1 and 4000Hz for fading channel for FR2-1.
Proposal 8: Reuse the same configuration for the existing PRACH normal mode tests, i.e., 0Hz for AWGN condition for both FR1 and FR2-1, 400Hz for fading channel for FR1 and 4000Hz for fading channel for FR2-1.

Sub Carrier Spacing for BS performance requirements for Multiple PRACH transmission
	· 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


As for the Sub Carrier Spacing for multiple PRACH transmission, we support to reuse the same configuration for the existing PRACH normal mode tests, i.e., cover 15kHz and 30kHz SCS for FR1 and cover 60kHz SCS and 120kHz SCS for FR2.
Proposal 9: Reuse the same configuration for the existing PRACH normal mode tests, i.e., cover 15kHz and 30kHz SCS for FR1 and cover 60kHz SCS and 120kHz SCS for FR2.

Whether to define BS performance requirements with Frequency Domain Spectrum Shaping (FDSS)
	· Option 1: Define BS performance requirements with FDSS
· Option 2: Not to define BS performance requirements with FDSS



On the one hand, we are in general open to discuss new test requirements for new features defined by RAN1 core part.
On the other hand, regarding this FDSS feature which does not introduce new signaling or UE capability, the BS have limited information on when and how the FDSS window is used at the UE side. Thus, we are wondering if the BS will have some advanced receiving implementation compared with the legacy Rel-15 process, although we do understand the FDSS implemented at the UE side will have potential impacts to the demodulation threshold. 
Consider the above, we propose not to cover FDSS BS requirements unless a clear transmitting and receiving process can be agreed for FDSS.
Proposal 10: Not to cover FDSS BS requirements unless a clear transmitting and receiving process can be agreed for FDSS.
3. Conclusion
Proposal 1: Cover both FR1 and FR2 for PRACH repetition test.
Proposal 2: Fine to only define PRACH repetition requirements for normal mode and short length.
Proposal 3: Reuse the same test metric with the legacy PRACH normal mode tests, i.e., the probability of detection shall be equal to or exceed 99% under given SNR level.
Proposal 4: Cover PRACH format B4 as well as other PRACH formats with similar or larger CP length as B4, i.e., A3, C0 and C2.
Proposal 5: Test 8 times for multiple PRACH transmission if the SNR value could be testable
Proposal 6: Reuse the same configuration for the existing PRACH normal mode tests, i.e., 1x2, 1x4, 1x8 for FR1 and 1x2 for FR2-1.
Proposal 7: Reuse the same configuration for the existing PRACH normal mode tests, i.e., TDLC 300-100 Low and AWGN channels for FR1, and TDLA30-300 Low and AWGN channels for FR2-1.
Proposal 8: Reuse the same configuration for the existing PRACH normal mode tests, i.e., 0Hz for AWGN condition for both FR1 and FR2-1, 400Hz for fading channel for FR1 and 4000Hz for fading channel for FR2-1.
Proposal 9: Reuse the same configuration for the existing PRACH normal mode tests, i.e., cover 15kHz and 30kHz SCS for FR1 and cover 60kHz SCS and 120kHz SCS for FR2.
Proposal 10: Not to cover FDSS BS requirements unless a clear transmitting and receiving process can be agreed for FDSS.
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