3GPP TSG-RAN WG4 Meeting # 106												R4-2303550
Athens, Greece, 27 February –03 March, 2023

Agenda item:			9.7.4
Source:	Nokia
Title:	Ad hoc minutes for FR2 enhancement phase 3
Document for:	Information
Introduction
This document is the Adhoc minutes for FR2_enh_req_Ph3 (WID, RP-222909) held at 8:30-10:30 on March 1, 2023 for  thread [129][130]. 
· Topic #1: Beam correspondence requirement applicability
· Topic #2: UE beam type and DRX implications
· Topic #3: Beam correspondence test issues
· Topic #4: WF on FR2-1 UL 256QAM

Attendees: MedaTek, Sony, Qualcomm, Apple, LGE, Samsung, Huawei, OPPO, Nokia, vivo, Xiaomi, AT&T, CMCC, NTT Docomo, Samsung, ZTE, R&S.

In the main session on Feb 27, three issues were already treated in the following for [129].
Sub-topic 1-1 Minimum peak EIRP and spherical coverage for msg1
The additional option below can be further discussed
· Do not specify the min peak EIRP requirements
· Specify the same EIRP spherical coverage requirement as RRC_CONNECTED 
Sub-topic 1-4 requirement scenario (IA, RA-SDT, CG-SDT)
No agreement.
Sub-topic 1-5 BC tolerance
Agreement: 
· Focus on msg1 requirement first. Then, discuss whether BC tolerance is needed later

Topic #1: Beam correspondence requirement applicability

Topic #2: UE beam type and DRX implications

Open issues summary
In RAN4#105 several beam refinement assumptions were discussed in the following.
· Option 1: Beam refinement in RRC_INACTIVE and initial access is made in the same way as RRC_CONNECTED.
· Option 1a: with the same SSB configuration as Rel-16 SSB BC (RRC_CONNECTED) case. 
· Option 1b: with some modification in SSB configuration.
· Option 2: It is allowed not to refine beams in RRC_INACTIVE and initial access.
· Option 2a: It is allowed to use only one antenna element.
· Option 2b: Beam gain is 7 dB lower than RRC_CONNECTED.
· The Msg1 EIRP spherical coverage requirement for PC3 is [7+xdB] higher than the EIRP spherical coverage requirement specified in 6.2.1 for connected mode. 
· Option 3: Somewhere in the middle.
· Option 3a: Refinement is done but is not as good as RRC_CONNECTED.
· Option 3b: Refinement is done in CG-SDT but is not in RA-SDT and initial access.
· Option 3c: Refinement in DRX is not as good as continuous reception.
· Option 4: Rough beam or Fine beam used in IA is up to UE implementation and requirements should be implementation agnostic.
No consensus on the above assumptions was made. It was only agreed “Focus on BC requirement first.”
Sub-topic 2-1 Rough beam vs Fine beam
The proposals in the contributions to RAN4#106 are for further discussion.
Issue 2-1: Rough beam vs Fine beam
· Proposals
· Option 1: Study what reference signals can be used to enable beam refinement for msg3 for UEs in IDLE and INACTIVE modes. (Nokia)
· Option 2: Both rough beam and fine beam UE implementation in the initial access are considered in the beam correspondence requirement definition process. (OPPO)
· Option 3: Whether UE will change the beam from rough beam to fine beam when tested under MOP is up to UE implementation. Beam correspondence requirement should accommodate both. (OPPO)
· Option 4: Both rough beam and fine beam should be considered for the msg1 requirement design. (vivo)
· Option 5: No need to consider the DRX in the msg1 requirement. (vivo)
· Option 6: RAN4 to take Option 3a for beam refinement in RRC_INACTIVE and initial access, and if it cannot be agreed, then leave it as UE implementation issue, i.e., Option 4. (MediaTek)
· Recommended WF
· TBA
· Whether we agree beam refinement from msg1 to msg3.
· Whether we agree the requirement assuming no beam refinement in initial access.
· Whether we consider DRX.
Discussion on Option 1:
MTK: Is beam type the same or not for msg1 and msg3.
Nokia: msg3 have data so and the quality should be guaranteed.
Vivo: beam refinement is implementation issue; may not need to discuss this.
Apple: do not see difference between msg1 and msg3. Do not why data is concerned for BC. May not need any agreement on refinement for the requirement.
Sony: how does beam refinement affect core requirement.  Need clarification
Xiaomi: if msg1 and msg3 is QCLed? 
OPPO: we already agreed msg1.
Qualcomm: “msg3 is not included” already agreed in Toulouse.
AH chair: No agreement on Option 1.

Discussion on Option 2 and 3:
MTK: we support 3a (also ok option 4) from WF.
Apple: OK with OPPO. But what is implication to the core requirement.
OPPO: we use spherical coverage for connected. No impact.
Apple: Can we agree the main session’s potential agreement. 
OPPO: similar view as Apple
Xiaomi: if min peak is not specified, how to judge prach can go to max power?
Vivo: PRACH power control is up to PCmax, defined in conduced domain.  There is no direct relation max power and min EIRP.
Sony: no test does not mean that the power cannot go to max.
Qualcomm: For vivo, we do not believe it is not limited to conducted domain. There is relevance to radiated domain.
Huawei: in initial access we may not use best beam. Need to wait RAN5 if peak EIRP can be tested.
Apple: min peak EIRP is not so critical in initial access.
Ericsson: we agree with Qualcomm on pcmax. Yes need to wait RAN5 on test issue.
Qualcomm: msg1 require lower SNR but can be compensated by repetition. But it does not mean it is useless to test msg1.
Apple:  spherical coverage can guarantee random access.
Qualcomm: what about keep msg3 peak eirp.
Apple: no support
Ericsson: we support Sony’s compromised proposal
Qualcomm: what is the proposed relaxation
Nokia: can be 3-6dB
AH Chair: No agreement.
Topic #3: Beam correspondence test issues
Open issues summary
Sub-topic 3-1 Test issues in RAN4/RAN5
Issue 3-1-1: Test issues in RAN4/RAN5
· Proposals
· Option 1: RAN4 should focus on the test issues which have requirement impact, and leave other test issues to RAN5. (OPPO)
· Option 2: Others
· Recommended WF
· Option 1

Discussion on Issue 3-1-1:
Huawei: Can you clarify what requirement it is.
OPPO: next issue

Issue 3-1-2: Which test issues are for further discussion within RAN4
· Proposals
· Option 1: how to reach the MOP in IA
· Option 2: feasibility of beam lock function in IA;
· Option 3: testability of dual polarization in IA;
· Option 4: others
· Recommended WF
· None
Discussion on Issue 3-1-2:
OPPO: option 2 already covered in LS. Option 1 and 3 can be in RAN5.
MTK: option 1/2/3 can be RAN5
Qualcomm: all options are RAN5 issues. MOP is related to peak EIRP.
OPPO: For option 1, it’s not requirement but test issue.
Sony: RAN4 does not need explicit agreement.
Huawei: RAN5 sort out these issues. RAN4 needs consider relative power tolerance with parameter setting for MOP.
Apple: RAN5 does not have TU for this. Can WID revised?


Sub-topic 3-2 Feasibility to achieve maximum output power
Issue 3-2: BC can be verified with well-defined parameters already available from legacy releases.
· Proposals
· Option 1: Feasible by holding RAR.
· Option 2: Feasible already from the first preamble. 
· Option 3: Using a ra-ResponseWindow timer only for the last preamble transmission to reduce test time. (Nokia)
· Option 4: we should carefully take care of ra-ResponseWindow parameter to make sure the EIRP testing has been finished based on max power before fourth re-transmission of PREAMBLE. (CMCC)
· Option 5: (Samsung)
· for beam correspondence of initial access and RRC_Inactive, Pcmax is not configured.
· powerRampingStep is configured as 6dB, and further discuss if preambleReceivedTargetPower is configured as -100dBm or higher (before calibration).
· further discuss if a calibration process is needed before test case is run for the test direction, so as to configure reasonable values for ss-PBCH-BlockPower and rsrp-ThresholdSSB
· it is proposed to holding RAR and further discuss the value for preambleTransMax.
·  Option 6:  Beam lock function could be used to require UE to transmit PRACH with PCMAX (Huawei)
· Recommended WF
· TBA

Discussion on Issue 3-2:
Option 3:
OPPO: Is there any impact to requirement? Or RAN5 issue?

Option 4: 

Huawei: This depends on RAN5.
Huawei: Option 6: beam lock is not only for beam direction but max power. The absolute power applies or not.
OPPO: important thing is to confirm feasibility.
Huawei: requirement is affected in relative power and absolute power.
Apple: Huawei proposal is viable. Maybe RAN5 clarifies
OPPO: The WI focus is peak and spherical EIRP. This may not be in WID.


AH Chair: WF will be assigned to Nokia:
Topic #4: WF on FR2-1 UL 256QAM

Draft WF treated in AH:
http://10.10.10.10/ftp/RAN/RAN4/Inbox/drafts/%5B106%5D%5B130%5D%20FR2_enh_req_Ph3_part2/Draft%20WF%20on%20FR2-1%20UL%20256QAM_v0.doc

Open issues for ad hoc discussion:
EVM test
Issue 3-1-1: The minimum EIRP requirements for EVM test
· Proposals
· Option 1: The minimum output power for 256QAM during the EVM test can be relaxed by 14 dB based on the difference between the  SNR of 256QAM (29.1dB) and the SNR of QPSK(15.1dB) (ZTE, Xiaomi, vivo, Huawei)
	
Parameter
	Unit
	Level for PC1
	Level for PC2
	Level for PC5

	UE EIRP
	dBm
	 4
	 -13
	 -6

	UE EIRP for UL 256 QAM
	dBm
	 18
	 1
	 8



· Option 2: Use a “-1dB/dB” relation to calculate the minimum EIRP requirement for 256QAM and consider 1dB correction factor. (MTK, Ericsson)
	
Parameter
	Unit
	PC1
	PC2
	PC5

	UE EIRP
	dBm
	 4
	 -13
	 -6

	UE EIRP for UL 256 QAM
	dBm
	 19.5
	 2.5
	 9.5



· Option 3: Further scaling the minimum EIRP with bandwidth based on Option 2 (Apple)
	
	
	Level for PC2

	
Parameter
	Unit
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	UE EIRP for UL 256 QAM
	dBm
	 2.5
	 2.5
	 5.5
	 8.5

	Operating conditions
	Normal Conditions

	NOTE 1:	PTRS is configured for 256 QAM



· Recommended WF
· TBA
Discussion on Issue 3-1-1:
Qualcomm: 7dB back off needed for PC1. 14 dB from min peak. Not enough TX dynamic range like 13 dB.
Apple: There is issue to hit noise floor limit. 
Ericsson: agree with Qualcomm.
Qualcomm: capping MPR from Sony proposal can be considered for higher dynamic range. Possible to combine Pmin and MPR together.
Huawei: we support conventional way like 64QAM.
ZTE: agree Huawei.
Apple: Concern on MPR change.

Issue 3-2-1: PTRS configuration for EVM test
· Proposals
· Option 1: PTRS configuration shall be aligned with the UE’s recommended PTRS configuration. (IE PTRS-DensityRecommendationSetUL) (Apple, Qualcomm)
· Option 2: Using a fixed PTRS configuration for all devices for the EVM test. (Nokia, LGE, Huawei, Ericsson)
· It is reasonable to stick with a Rel-15 PTRS configuration of K=2, L=1 only, If only CPE compensation method is used (with no ICI compensation) and having in mind the test implementation.
· Recommended WF
· TBA
Discussion on Issue 3-1-1:
Qualcomm: we provided data. EVM is pessimistic with fixed PTRS and require more MPR.
OPPO: Ok with option 1. Cannot test at worst condition.
Ericsson: support option 2.  Compensation may make it worse. Option 1 is an optional feature. 
Vivo: agree with Ericsson; so both should be needed.
Qualcomm: Option 2 can be default. Option 1 can be used as option.
Huawei: Support option 2. Fixed config.
Apple: Support Qualcomm view.
LGE: Support option 2 as default. Ok with option 1 as optional.
Huawei: Should not affect network. TE vendors have issues.
Apple: network can configure different PTR density
Qualcomm: Agree with Apple. For Huawei, no issue is heard from TE vendors.
Huawei: There is example like UL MIMO. Need to have common ground.
Qualcomm: What is the issue for having an option? It is compliant to RAN1/2.
MTK: Support Option 2 for fairness.
Nokia: Similar view as MTK. Config may not be always available from network.
Qualcomm: it is not UE issue.
Huawei: similar comment as MTK/Nokia
Apple: UE can be optimum with option1. 
R&S: No issue for TE about option 1.

Issue 3-2-2: PTRS correction methods
· Proposals
· Option 1:  (Qualcomm, Huawei)
· For CP-OFDM
· PTRS correction is implemented by de-rotation of each sub carrier in an OFDM symbol. The de-rotation angle is estimated as the frequency domain average of the phase rotation of all the PTRS tones in the allocation.
· For DFT-s-OFDM: 
· PTRS correction is implemented by de-rotation of each time-domain symbol by the estimated instantaneous phase deviation. 
· The instantaneous phase deviation impacting a data symbol due to DUT phase noise is estimated by linearly interpolating between the phase deviations determined for the nearest neighbouring PTRS groups. The phase deviation for each PTRS group is determined as the time domain arithmetic mean phase deviation of all PTRS symbols in the group.
· Recommended WF
· Option 1 agreed.

Discussion on Issue 3-2-2: 
AH chair: recommendation agreed.


Issue 3-3-1: EVM calculation flow with PTRS
· Proposals
· Option 1: The EVM calculation signal flow including PTRS processing shall be included in the annex of 38.101-2 as normative content. (Qualcomm)


· Option 2: It is proposed to capture the updated EVM calculation flow with PTRS in Annex of the specification. (Huawei)
[image: ]
· Recommended WF
· Capture the updated EVM calculation flow with PTRS in Annex of the specification, firstly.
[image: ]

Discussion on Issue 3-3-1: 
AH chair: recommendation agreed.
Qualcomm: it is ok and we can revise the figure.


Issue 3-2-3: Whether ICI compensation with PTRS
· Proposals
· Option 1: Consider ICI compensation with PTRS for better performance. (Huawei)
· Option 2: Consider ICI compensation only if sufficient performance improvement is shown by proponent with explanation of the underlying algorithm.
· Recommended WF
· Option 2 has been agreed in RAN4 104-bis-e meeting, if companies want to introduce ICI compensation, please share the explanation of the underlying algorithm.

Discussion on Issue 3-2-3: 
Huawei: ICI compensation is important.
Qualcomm: Open for discussion ICI algorithm.
LGE: it is implementation issue.

AH Chair: Continue to study as agreed in RAN4 104-bis-e meeting.
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