3GPP TSG-RAN WG4 Meeting #109	                                                 R4-2321055
Chicago, US, November 13 – 17, 2023

Agenda item:			8.27.3
Source:	Moderator (Nokia, China Telecom)
Title:	Offline Minutes for [109] [325] NR_cov_enh2_demod
Document for:	Information
Topic #1: Multiple PRACH transmission reuqirements

Issue 1-1: Coverage of frequency range (FR) for Multiple PRACH transmission
· Proposals:
· Option 1: Consider PRACH repetition demodulation requirement for only FR2-1. (Ericsson, Huawei)
· Option 2: Cover FR1 and FR2-1 (China Telecom)
· Option 3: RAN4 should prioritize FR2-1 and FFS on FR1 (Samsung)
· Recommended WF
· Need discussion on whether to cover FR1.
· Keep the previous agreements if no consensus could be reached.

Discussion:
· FR2-1 agreed by all, discussion around FR1
· China Telecom: Based on our observation from the TR in Rel-17, conclusion is that the bottleneck is for FR2-1 and FR1 so they should both be covered.
· Ericsson: We do not see FR1 PRACH as a bottleneck, currently in RAN1 FR1 has not been discussed so we should have alignment with RAN1.
· Nokia: We agree that FR2-1 is focus of bottleneck in RAN1, this is due to beamforming being a higher priority in FR2-1, we would not be against FR1 requirements being defined.
· Huawei: We share similar view to Ericsson, based on the description this feature mainly targets FR2-1
· Samsung: We are open for discussion with priority on FR2-1, based on TR both are included, and the WID states that both are included. For Rel-17 we introduced both.
· ZTE: We believe that FR1 is exploited so we prefer FR2-1 and FR1.

Offline Tentative Agreement: FR2-1 agreed, and with priority. FR1 as FFS.

Issue 1-2: Sequence length for BS performance requirements for Multiple PRACH transmission
· Proposals:
· Option 1: Only define PRACH requirements for normal mode and sequence length 139 (China Telecom, Ericsson, Samsung, Huawei)
· Recommended WF
·  Option 1 can be agreed.

Offline Tentative Agreement: Only define PRACH requirements for normal mode and sequence length 139.

Issue 1-3: PRACH preamble format for BS performance requirements for Multiple PRACH transmission
· Proposals:
· Option 1: Use PRACH format B4 only (Nokia, Samsung, Huawei)
· Option 2: Cover PRACH format B4 as well as other PRACH formats with similar or larger CP length as B4, i.e., A3, C0 and C2. (China Telecom) 
· Option 3: Consider format B4, A2 and C2 (Ericsson)
· Recommended WF
· PRACH B4 can be included.
· Need discussion on whether PRACH preamble formats in addition to B4 should be covered.

Discussion:
· China Telecom: Explain, we see from the TR the focus there is only on B4 which is the bottleneck, and as such we believe that based on these reasonings that similar or larger CP length formats are also a bottleneck.
· Ericsson: we think that format is based on declaration, thus we should consider the typical formats.
· Huawei: We don’t think so many PRACH formats is needed.
· Samsung: Different formats have been studied before but in the TR we have focussed on B4.
· China Telecom: Questions on A2, C2, and B4 are the most popular, confirmation from Nokia, Samsung confirm on C2 priority, as well as Ericsson

Offline Tentative Agreement: B4 is agreed, A2 and C2 to be considered and companies to provide further view during the online or in round 2.

Issue 1-4: PRACH repetition number for BS performance requirements for Multiple PRACH transmission
· 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 (Ericsson, ZTE, Samsung, Huawei)
· Recommended WF
· Need discussion.

[bookmark: _Hlk150811847]Discussion:
· China Telecom: We know that 2,4,8 are candidates; but we cannot agree 2 at the moment, as we do not know the clarity of performance differences, Proposal  - Companies to provide simulations to understand a gain and to bring to RAN4#110
· Ericsson: We have simulations on 2 and 8 and we think that 2 repetitions provide enough gain. 5-6dB
· Samsung: RAN1 has done some study to show that BS can do multiple transmission combining. Existing requirements for PRACH are quite low anyway, so with even lower can this be tested.
· Ericsson: Purpose of this is to understand the BS is actually conducting this, and this can be proved with 2.
· Huawei: we share a similar view to Ericsson and Samsung
· China Telecom: If NW vendors have shown that they have enough gain we can compromise, but we encourage companies to provide simulations, and this can be revisited if not enough gain.
· Samsung: How to declare what is ‘enough’ gain.
· China Telecom: Perhaps the gain is enough, and we can revisit based on simulation if there is less than 1 dB gain.
Offline Tentative Agreement: PRACH repetition number 2, with companies encouraged to provide simulations to confirm gain at RAN4#110.

Issue 1-5: Antenna configuration for BS performance requirements for Multiple PRACH transmission
· Proposals:
· FR1 (if introduced)
· Option 1: 1x2 (Samsung)
· Option 2: 1x2, 1x4, 1x8 (China Telecom)
· FR2-1: 
· Option 1: 1x2 (China Telecom, Ericsson, Samsung)
· Recommended WF
· FFS on FR1.
· Consider 1x2 for FR2-1?
· China Telecom: as FR1 is deprioritized, perhaps FFS on FR1,
· Nokia: If people wish to bring simulations for FR1 we should agree something
· Samsung: 1x2 is the minimum.
Offline Tentative Agreement: 1x2 for FR2-1, 1x2 prioritized for FR1 studies.

Issue 1-6: Channel model for BS performance requirements for Multiple PRACH transmission (if introduced)
· Proposals:
· FR1 (if introduced)
· Option 1: TDLC 300-100 Low and AWGN channels (China Telecom, Samsung)
· FR2-1
· Option 1: TDLA30-300 Low and AWGN channels (China Telecom, Ericsson, [ZTE], Samsung, Huawei)
· Ericsson: CDL and TDL show similar gain, no need to use CDL model especially
· Option 2: Cover TDLA30-300 Low, AWGN and CDL-A ([Nokia])
· Nokia: CDL-A to reflect spatial domain gain.
· Recommended WF
· FFS on FR1.
· Need discussion whether CDL-A channel model should be covered.
Discussion (on FR2-1):
· Samsung: we believe that CDL is not typical in RAN4 for requirements, the others are typical for FR2-1
· Ericsson: For TDL and CDL we checked the RAN1 discussion, the CDL only showed 1dB gain vs 4dB in TDL.
· Nokia: We understand the results that RAN1 have been seeing, we understand that they have taken the same beam and repeated, thus the results will likely be the same in TDL which has no spatial component, thus the lack of difference in performance between CDL and TDL. This will not remain the same in the future but for now we are fine to just use TDL.
· ZTE: In our understanding RAN4 never used CDL in the past, considering the test effort we prefer TDL.
· Samsung : With CDL how would we define beams.

Offline Tentative Agreement: TDLA30-300 Low and AWGN channels for FR2-1, TDLC 300-100 Low and AWGN channels for FR1 studies.

Issue 1-7: Frequency offset for BS performance requirements for Multiple PRACH transmission
· Proposals:
· For AWGN for both FR1 (if introduced) and FR2-1:
· Option 1: 0 Hz (China Telecom, Nokia, Ericsson, Samsung, Huawei)
· For fading channel for FR1 (if introduced):
· Option 1: 400 Hz (China Telecom, [Nokia], Samsung)
· For fading channel for FR2-1:
· Option 1: 4000 Hz (China Telecom, Ericsson, Samsung, Huawei, Nokia)
· Recommended WF
· For AWGN for both FR1 (if introduced) and FR2-1: 0Hz
· FFS on fading channel for FR1.
· Can we agree to use 4000Hz for fading channel for FR2-1?

Offline Tentative Agreement: For AWGN 0 Hz, For FR2-1 4000 Hz (for fading channel), for FR1 studies 400 Hz (for fading channel).

Issue 1-8: Sub Carrier Spacing for BS performance requirements for PRACH repetitions
· Proposals:
· FR1 (if introduced)
· Option 1: 15kHz and 30kHz (China Telecom)
· Option 2: 15KHz and 30KHz, 1.25KHz (Samsung)
· FR2-1
· Option 2: Cover 60kHz SCS and 120kHz SCS (China Telecom, Samsung, ZTE, Nokia. Ericsson)
· Option 3: 120kHz SCS (Ericsson, Huawei)
· E///, HW: only 120kHz SCS is deployed in real network.
· Recommended WF
· FFS on FR1.
· For FR2-1, can we at least cover 120kHz SCS and FFS whether to cover 60kHz SCS?
Discussion:
· ZTE: We prefer to cover both (option 2) to align with existing requirements
· Nokia: to repeat, it keeps the specification consistent if we do both 60 and 120 kHz
· Samsung: We are open for discussion, but would prefer to keep alignment.
· Huawei: We still prefer only 120 kHz SCS
Offline Tentative Agreement: For FR2-1 agreed 120 kHz, discuss 60 kHz during online session. FR1 to be discussed in online.

Issue 1-9: Test metric for BS performance requirements for Multiple PRACH transmission
· Proposals:
· Option 1: Reuse the same test metric with the legacy PRACH normal mode tests, i.e., SNR with missing detection of 1%. (China Telecom)
· Option 2: Cover requirements for both missing detection of 1% and false alarm probability 0.1% (Samsung)
· Recommended WF
· Need discussion on whether false alarm probability requirements should be defined.
· Samsung: We need to consider false alarm
· China Telecom: We agree with option 2
· Huawei/ZTE: we are fine with option 2

Offline Tentative Agreement: Cover requirements for both missing detection of 1% and false alarm probability 0.1%

Issue 1-10: Whether to cover BS conformance test for Multiple PRACH transmission with different Tx beams (enhanced PRACH repetitions)
· Proposals:
· Option 1: RAN4 to define performance requirements for enhanced PRACH repetitions in Rel-18 (Nokia)
· Moderator observation:
· The following conclusion is made in the RAN1#113 chairman note:
· There is no consensus to support Multiple PRACH transmission with different Tx beams in Rel-18.
· Recommended WF
· TBA

Offline Tentative Agreement: Do not cover BS conformance test for Multiple PRACH transmission with different Tx beams.
Topic #2: Power domain enhancements

Issue 2-1: 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 with MCS2 and with use 2-tap filter designs (Nokia)
· Nokia: Companies shall state filter assumptions when presenting results
· Option 2: Not to define BS performance requirements with impairments from FDSS (China Telecom, Ericsson, ZTE, Samsung, Huawei)
· Recommended WF
· Discuss needed.

Offline Tentative Agreement:
