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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
The summary is to treat agenda items 8.7, 8.7.1 and 8.7.3, general document for WI FR2_enh_req_Ph3 and and its subtopic, beam correspondence in initial access and RRC_INACITVE.
Topic #1: Beam correspondence 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2308803
	Xiaomi,Nokia
	Reserved TR for post meeting approval.

	R4-2308606
	Nokia, Nokia Shanghai Bell
	Draft CR

	R4-2309029
	Sony, Ericsson
	Observation 1: With maximum output power, it can be assumed that UE can use all the antenna elements in IA and it is feasible to form a narrow beam to transmit Msg1. 
Observation 2: For a UE that operates in the beam correspondence manner, the correct UE behavior when it does not receive a RAR response is to form a narrow beam towards the direction of the SSB. 
Observation 3: It is also feasible to set a high PREAMBLE_RECEIVED_TARGET_POWER such that the UE must use the maximum output power and use a fine beam to reach the target power level.
Observation 4: Apply the same spherical coverage requirement as in the connected mode to verify that the UE beam correspondence in IA can ensure that the device performs similarly in IA and connected mode.
Observation 5: UE can meet the minimum spherical coverage requirement specified in RAN4 also with a rough beam. 
Observation 6: Introducing RAR reception can create a beam correspondence requirement agnostic to the beam pattern selections during the initial access. 
Observation 7: the objective of the BC IA test is NOT met by if the beam is locked during the initial access. 
Observation 8: beam lock function may not be needed for EIRP spherical coverage test considering the UE does not need to maintain its beam for an extended period. 
Proposal 1: Beam correspondence performance in IA is verified by requiring that the UE shall meet the same peak and spherical coverage requirement as in the connected mode for Msg.1. 
Proposal 2: As a fallback solution to accommodate the rough beam pattern for IA, the UE should meet the same spherical coverage requirement as in the connected mode for Msg.1 while noting that this does not fully meet the purpose of verifying PRACH during IA. 
Proposal 3: If the same requirement as in connected mode for peak EIRP cannot be agreed upon, it is proposed only to verify the spherical coverage requirement for Msg.1 for initial access. 
Proposal 4: If there is no consensus on re-use the same requirement as in the connected for at least spherical coverage, the RAR reception-based BC test can be taken as an alternative method for accommodating different beam patterns and UE implementations.
Proposal 5: RAN4 shall also determine the side condition of SSB for the EIRP spherical coverage test of Msg. 1, to match the condition in the field.
Proposal 6: RAN4 to focus on the core requirement discussion and leave the testability issue to RAN5 later. 

	R4-2307213
	Huawei, HiSilicon
	Proposal 1: The min peak EIRP requirement is not specified.
Proposal 2: The side condition for SSB based beam correspondence could be reused for spherical coverage requirements.
Proposal 3: Option 1 or 2 could be used to indicated the applicability of the minimum requirements.

	R4-2307669
	Apple
	Proposal 1: Rough beam or Fine beam used in IA is up to UE implementation and the requirements should be implementation agnostic and well accommodate implementations for both beam types.
Proposal 2: It is proposed to skip minimum peak EIRP requirement and focus on spherical coverage requirement for initial access.
[bookmark: _Hlk135217548]Proposal 3: It is proposed that the 2nd set of requirements is used as the starting point for sphecrical coverage requirement in initial access and RRC_INACTIVE state. 
Proposal 4: The Beam correspondence requirement for initial access and RRC_INACTIVE state should jointly be decided by spherical coverage requirement in Table 6.2.1.3-3, relaxation equal to BC tolerance in clause 6.6.4.2 and tolerance due to open loop power control as discussed in section 2.3.
Observation 1: Compared with CONNECTED STATE, only open loop power control is possible for random access during initial access where UE has much less transmission opportunities and long transmission periodicity.
Observation 2: The performance of open loop power control highly depends on the number of transmission opportunities and the periodicity of the transmission.
Observation 3: Absolute and relative power tolerance specified in section 6.3.4.2 and 6.3.4.3 in TS38.101-2 are introduced to reflect the output power inaccuracy before it is stabilized. This is primarily due to either long non-contiguous transmission or power step between adjacent transmission. 
Proposal 5: RAN4 should discuss how to consider and introduce the absolute and/or relative power tolerance on top of spherical coverage requirement for BC in initial access.  
Proposal 6: It is proposed to revisit BC issue and wait until the requirement and UE capability discussion is clear.

	R4-2307673
	Apple
	TP to TR 38.891

	R4-2307846
	ZTE Corporation
	Proposal 1: Both the minimum peak EIRP and spherical coverage requirement need to be same as RRC_Connected mode.
Proposal 2: RAR configuration could be one important configuration to enable UE to transmit the preamble with maximum output power with multiple power ramping as captured in TS 38.133 spec if no consensus on reusing the same requirement as in RRC_Connected for minimum peak EIRP and spherical coverage.
Proposal 3: If both the minimum peak EIRP and spherical coverage requirement are same as RRC_CONNECTED mode, it means all UEs supporting beam correspondence without beam sweeping in IA and RRC_INACTIVE mode can achieve a rather good beam correspondence capability, and there is no need to introduce tolerance requirement to distinguish beam correspondence performance.
Proposal 4: For supporting UE beam correspondence requirements for RRC_INACTIVE and initial access UE needs to support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 UE capabilities.

	R4-2307934
	Samsung
	Observation 1:	Previously RAN4 assumes 7dB gain difference between fine and rough beams for both beam peak directions and spherical coverage directions.
Observation 2:	if rough beam is achieved by switching off elements, same EIRP loss occurs at both beam peak direction and 50%-tile direction, which leading to relaxation compared with requirements of connected state
Proposal 1:	if RAN4 would reuse the same spherical coverage requirements for initial access as that of connected state, there should be exact beam assumption how it is achieved.
Observation 3:	RAN1 assumes any UE could use fine beam for PRACH transmission in initial access
Proposal 2:	if RAN4 would not specify peak EIRP requirements for msg1 beam correspondence, all existing MPR requirements for PRACH in existing specifications should be removed for all releases.
Proposal 3:	RAN4 to further discuss if Rel-18 msg1 beam correspondence requirements are mandatory or optional. If it is mandatory for all UE regardless of UE capability, then it should not be release independent to previous releases.
Observation 4:	If final requirements are the same as that of connected state, but the test condition is not equivalent (UBF enabled, transmission period at max power no less than 1ms, etc.), then Rel-18 msg1 beam correspondence requirements should not be release independent to previous releases.
Proposal 4:	it is proposed to guarantee the test conditions are equivalent as that of connected state, including enabling beam lock function, holding RAR to enable power ramping and to maintain max power transmission period no less than 1ms, etc.
Proposal 5:	It is proposed to discuss the msg1 BC requirements together with UE capability, release independence and test conditions as a package.

	R4-2308199
	CMCC
	Observation 1: If we finally define lower EIRP compared with RRC_CONNECTED, we shrink FR2 UL coverage and the performance gain of better RRC_CONNECTED performance is limited.
Observation 2: at cell edge, the required target SNR is similar for PRACH and PUSCH. For example, for QPSK G-FR2-A3-3/16/9/21, the target SNR for PUSCH is -2.5~1.4dB. for PRACH normal mode TDLA30-300 low condition, the target SNR is -1.7~1.2dB.
Proposal 1: it’s better to define the same min peak EIRP and spherical coverage as RRC_CONNECTED for IA and RRC_INACTIVE.
Observation 3: msg1 has already covered all Tx/Rx beam type combinations and there is no need to define specific requirements for RAR.
[bookmark: _Hlk135242298]Proposal 2: the min EIRP toward target gNB direction should be all the same for all UEs, rather than allow some relaxation.

	R4-2308228
	vivo
	Observation 1: The beam correspondence is mandatory for all UE in the RRC_CONNECTED state but differentiated by UE capability considering not all UE can achieve the same UE requirement.
Observation 2: UE can only acquire UE capability information after initial access, and it is hard to indicate that beam correspondence in initial access is optional.  
Observation 3: The legacy UE may not be designed to mandatory support beam correspondence during initial access 
Proposal 1: Beam correspondence in initial access should be mandatory for all UE, but the requirement can be differentiated based on the capability in RRC_CONNECTED. 
[bookmark: _Hlk135216552]Proposal 2: The feature of supporting beam correspondence in initial access is only introduced for R18 onward UE.

	R4-2308387
	MediaTek Inc.
	Proposal 1: For the sake of progress, RAN4 to agree on a compromise that no EIRP but the same spherical coverage requirement is applied to IA and RRC_INACTIVE, i.e., Option 1.
Proposal 2: RAN4 specs to clarify that Rel-18 or newer UEs supporting beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 is considered as a Msg1 beam correspondence capable UE, i.e., Option 3.

	R4-2308603
	Nokia, Nokia Shanghai Bell
	Observation 1: Rel-17 RAN1 studies have identified PRACH as a bottleneck uplink channel. This is the main motivation for the introduction of Rel-18 PRACH repetitions.
Proposal 1: Since PRACH has been identified as a bottleneck uplink channel in Rel-17 RAN1 studies, use of narrow beam for PRACH will increase the likelihood of successful initial access for UEs at cell edge, without having to resort to PRACH repetition.
Observation 2: Minimum peak EIRP in RRC_CONNECTED mode is tested via closed loop power control method.
Observation 3: In IDLE mode, the UE is expected to achieve maximum power using the power ramping procedure in Random Access. This is an open loop power control method.
Observation 4: Since the power control methods used in IDLE and CONNECTED are different, the UE achieving minimum peak EIRP in RRC_CONNECTED doesn’t necessarily mean that it can achieve minimum peak EIRP in IDLE mode.
Proposal 2: Since the UE under test will be using different methods of power control, i.e open loop, in RRC_IDLE and RRC_INACTIVE and closed loop in RRC_CONNECTED, the UE behavior and ability to achieve minimum peak EIRP in all these states need to be tested.
Proposal 3: UE minimum peak EIRP requirements need to be defined for msg1 in IDLE and INACTIVE modes.
Observation 5: UE under test in IDLE and INACTIVE mode will need to achieve maximum power either via RA power ramping or via well-defined parameters as is being discussed in the BC test requirements topic. Both these methods mean the UE will use all its antenna elements to achieve maximum radiated power.
Proposal 4: UE minimum peak EIRP requirements for msg1 will be the same as RRC_CONNECTED mode.
Observation 6: UE in RRC_INACTIVE may have to perform Small data transmissions which are of three types: 2 step RA-SDT, 4 step RA-SDT and CG-SDT.
Observation 7: In case of CG-SDT, the UE will be transmitting data using preconfigured CG PUSCH resources. Similarly, in the case of RA-SDT in INACTIVE, msgA has a payload to transmit.
Proposal 5: Minimum peak EIRP requirement have to be defined for IA, RA-SDT and CG-SDT and the values will be same as RRC_CONEECTED mode.
Proposal 6: For supporting UE beam correspondence requirements for RRC_INACTIVE and initial access UE needs to support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 UE capabilities.


	R4-2308806
	Xiaomi
	[bookmark: _Hlk135231493]Proposal 1: Rough beam or Fine beam used in IA is up to UE implementation and the requirements should be implementation agnostic.
Proposal 2: For beam correspondence in IA, specifying lower 5dB~7dB than the min peak EIRP of RRC_Connected mode and same spherical coverage as RRC_Connected mode is reasonable.
Proposal 3: Don’t include RAR into beam correspondence requirements.
Proposal 4: Rel-16 side condition of SSB can be reused for BC in IA, if it doesn’t need to relax EIS spherical coverage and SSB Ês/Iot in initial access compared to connected mode.
Proposal 5: The R-15 and forward release new UE supporting beamCorrespondenceWithoutUL-BeamSweeping can support msg1 beam correspondence.


Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Minimum peak EIRP and spherical coverage for msg1
[bookmark: _Hlk135298047]Issue 1-1-1: minimum peak EIRP for msg1 + spherical coverage package
· Proposals
· Option 1: Do not specify the min peak EIRP requirements but Same spherical coverage as RRC_Connected mode (Huawei, Apple, MediaTek)
· Option 2: Lower than the min peak EIRP of RRC_Connected mode  + Same spherical coverage as RRC_Connected mode (5-7 dB lower by Xiaomi)
· Option 3: Same as min peak EIRP of RRC_Connected mode  + Same spherical coverage as RRC_Connected mode (Sony, CMCC, Nokia, ZTE)
· Option 4: Develop RF requirements based on different UE capabilities for beam correspondence in initial access:
· For UE support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, same beam correspondence requirement in RRC_CONNECTED is applied.
· For UE doesn’t support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, 7 dB relaxation is applied to both min peak EIRP and spherical coverage. (vivo)

· Recommended WF
· Option 3.

Issue 1-1-2: Assumptions/fallbacks for minimum peak EIRP + spherical coverage package
· Proposals
· Option 1: Rough beam or Fine beam used in IA is up to UE implementation and the requirements should be implementation agnostic. (Xiaomi, Apple)
· Option 2: It is proposed that the 2nd set of requirements is used as the starting point for spherical coverage requirement in initial access and RRC_INACTIVE state. (Apple)	Comment by Hisashi Onozawa (Nokia): 
· Option 3: The Beam correspondence requirement for initial access and RRC_INACTIVE state should jointly be decided by spherical coverage requirement in Table 6.2.1.3-3, relaxation equal to BC tolerance in clause 6.6.4.2 and tolerance due to open loop power control as discussed in section 2.3. (Apple)
· Option 4: if RAN4 would reuse the same spherical coverage requirements for initial access as that of connected state, there should be exact beam assumption how it is achieved. (Samsung)
· Option 5: it is proposed to guarantee the test conditions are equivalent as that of connected state, including enabling beam lock function, holding RAR to enable power ramping and to maintain max power transmission period no less than 1ms, etc. (Samsung)
· Option 6: It is proposed to discuss the msg1 BC requirements together with UE capability, release independence and test conditions as a package. (Samsung) 
· Option 7: As a fallback solution to accommodate the rough beam pattern for IA, the UE should meet the same spherical coverage requirement as in the connected mode for Msg.1 while noting that this does not fully meet the purpose of verifying PRACH during IA. (Sony)
· Option 8: If the same requirement as in connected mode for peak EIRP cannot be agreed upon, it is proposed only to verify the spherical coverage requirement for Msg.1 for initial access. (Sony)
· Option 9: If there is no consensus on re-use the same requirement as in the connected for at least spherical coverage, the RAR reception-based BC test can be taken as an alternative method for accommodating different beam patterns and UE implementations. (Sony)
· Recommended WF
· FFS

Issue 1-1-3: MPR applicability
· Proposals
· Option 1: if RAN4 would not specify peak EIRP requirements for msg1 beam correspondence, all existing MPR requirements for PRACH in existing specifications should be removed for all releases. (Samsung)
· Recommended WF
· FFS

Issue 1-1-4: absolute and/or relative power tolerance
· Proposals
· Option 1: RAN4 should discuss how to consider and introduce the absolute and/or relative power tolerance on top of spherical coverage requirement for BC in initial access.  (Apple)
· Recommended WF
· FFS

Sub-topic 1-2 RAR
· Agreement from RAN4#106-bis-e
· Focus on Msg1 requirement first, then discuss RAR later.
· Proposals
· Option 1: RAR is included. 
· Option 2: RAR is not included. (Xiaomi, CMCC)
· Option 3: If there is no consensus on re-use the same requirement as in the connected for at least spherical coverage, the RAR reception-based BC test can be taken as an alternative method for accommodating different beam patterns and UE implementations. (Sony)
· Option 4: RAR configuration could be one important configuration to enable UE to transmit the preamble with maximum output power with multiple power ramping as captured in TS 38.133 spec if no consensus on reusing the same requirement as in RRC_Connected for minimum peak EIRP and spherical coverage. (ZTE)
· Recommended WF
· Option 2

Sub-topic 1-5 BC tolerance
· Agreement from RAN4#106-bis-e
· BC tolerance requirement defined in Rel-15 is not applicable to initial access and RRC_INACTIVE state, according to WID “Specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for SSB-based beam correspondence without UL beam sweeping.”
· Encourage companies to provide justification if relaxation is needed in IA for UE not supporting BC without UL beam sweeping.
· Proposals
· Option 1: It is proposed to revisit BC tolerance issue and wait until the requirement and UE capability discussion is clear. (Apple)
· Option 2: If both the minimum peak EIRP and spherical coverage requirement are same as RRC_CONNECTED mode, it means all UEs supporting beam correspondence without beam sweeping in IA and RRC_INACTIVE mode can achieve a rather good beam correspondence capability, and there is no need to introduce tolerance requirement to distinguish beam correspondence performance. (ZTE)
· Option 3: the min EIRP toward target gNB direction should be all the same for all UEs, rather than allow some relaxation. (CMCC)
· [bookmark: _Hlk135245722]Recommended WF
· Option 1

Sub-topic 1-4 UE capability
It has been already agreed that new UE capability is not introduced for initial access.
· Proposals
· [bookmark: _Hlk132994535]Option 1: Only the UE support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 is considered can support Rel-18 msg1 beam correspondence in RRC_INACTIVE and initial access. (Huawei, MediaTek, ZTE)
· Option 2: The R-15 and forward release new UE supporting beamCorrespondenceWithoutUL-BeamSweeping can support msg1 beam correspondence. (Xiaomi)
· Option 3: The feature of supporting beam correspondence in initial access is only introduced for R18 onward UE. (vivo)
· Option 4: RAN4 to further discuss if Rel-18 msg1 beam correspondence requirements are mandatory or optional. If it is mandatory for all UE regardless of UE capability, then it should not be release independent to previous releases. (Samsung)
· Option 5: Develop RF requirements based on different UE capabilities for beam correspondence in initial access:
· For UE support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, same beam correspondence requirement in RRC_CONNECTED is applied.
· For UE doesn’t support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, 7 dB relaxation is applied to both min peak EIRP and spherical coverage. (vivo)
· Recommended WF
· Beam correspondence requirement introduced in Rel-18 is applicable to all Rel-18 UEs and onwards regardless of legacy UE capabilities.

Sub-topic 1-5 UE side condition
· Proposals
· Option 1: RAN4 shall also determine the side condition of SSB for the EIRP spherical coverage test of Msg. 1, to match the condition in the field. (Sony)
· Option 2: The side condition for SSB based beam correspondence could be reused for spherical coverage requirements. (Huawei)
· Option 3: Rel-16 side condition of SSB can be reused for BC in IA, if it doesn’t need to relax EIS spherical coverage and SSB Ês/Iot in initial access compared to connected mode. (Xiaomi)
· Option 4: Different side conditions are applied based on the UE capability during the verification:
· For UE support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, SSB SNR≥ 6 dB can be reused.
· For UE doesn’t support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, SSB SNR should be adjusted to ≥ 13 dB (vivo)
· Recommended WF
· FFS

TP to TR
· Proposals
· R4-2307673 (Apple)
· R4-2308603 (Nokia)
· Recommended WF
· Merge TPs

Draft CR
· Proposals
· R4-2308606 (Nokia)
· Recommended WF
· Use the draft as a baseline for further revisions.

Topic #2: UE beam type and DRX implications
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2308229
	vivo
	Observation 1: For the UE support of both “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, it is possible to achieve exactly the same requirement as RRC_CONNECTED state in initial access. 
Observation 2: For the UE does not support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, the requirement relaxation is needed. 
Proposal 1: Develop RF requirements based on different UE capabilities for beam correspondence in initial access:
· For UE support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, same beam correspondence requirement in RRC_CONNECTED is applied.
· For UE doesn’t support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, 7 dB relaxation is applied to both min peak EIRP and spherical coverage.
Proposal 2: Different side conditions are applied based on the UE capability during the verification:
· For UE support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, SSB SNR≥ 6 dB can be reused.
· For UE doesn’t support “beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16”, SSB SNR should be adjusted to ≥ 13 dB

	R4-2308388
	MediaTek Inc.
	Proposal: For beam type selection for FR2 beam correspondence requirements, RAN4 to conclude that the RF requirements for IA should accommodate different implementation, including both rough and fine beam, and the requirements should be implementation agnostic. With this conclusion, RAN4 can stop the discussion on beam type selection and focus on specifying FR2 beam correspondence requirements for IA and RRC_INACTIVE, i.e., merging Option 3, 4 and 5.

	R4-2308604
	Nokia, Nokia Shanghai Bell
	Observation 1: For a narrow beam, the UE needs to sweep at least 3 times which translates to around 480 slots in FR2 assuming SSB periodicity is 20 ms and UE has 3 panels.
Observation 2: Beam refinement for msg1 in IDLE and INACTIVE modes can be done using Rel-17 Tracking reference signal (TRS) signals in IDLE and INACTIVE modes which have a periodicity of 10 slots. (1.25 ms in FR2 120 KHz SCS).
Observation 3: Using the Tracking reference signal (TRS) signals in IDLE and INACTIVE modes for beam refinement UE can refine its beams for msg1 without compromising on system acquisition time.
Proposal 1: Since the UE has enablers such as Rel-17 TRS signals which can be used for beam refinement without impacting the system acquisition time, the minimum peak EIRP requirements for msg1 in IDLE and INACTIVE can be kept same as RRC_CONNECTED mode
Observation 4: For the UE to refine its Tx beam for msg3 specifically, it needs sufficient time between msg1 and msg3 to further sweep its Rx beam during enough SS bursts, refine its Rx beam and deduce its best Tx narrow beam.
Observation 5: Current 3GPP specifications do not have defined procedures nor enablers which can help the UE to refine its beam in IDLE/INACTIVE modes for msg3.
Proposal 2: It would be beneficial to study and propose solutions on how the UE can do beam refinement in IDLE and INACTIVE modes for msg3. These would be helpful in a large number of practical network scenarios where there could be a need for the UE to refine its beams for msg3



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Beam refinement
Issue 2-1-1: Beam refinement assumption
· Proposals
· Option 1: Since the UE has enablers such as Rel-17 TRS signals which can be used for beam refinement without impacting the system acquisition time, the minimum peak EIRP requirements for msg1 in IDLE and INACTIVE can be kept same as RRC_CONNECTED mode (Nokia)
· Option 2: It would be beneficial to study and propose solutions on how the UE can do beam refinement in IDLE and INACTIVE modes for msg3. These would be helpful in a large number of practical network scenarios one of which we have stated in our discussion. (Nokia)
· Option 3: The RF requirement should accommodate both rough beam and fine beam.
· Option 4: RAN4 to conclude that no more discussion on beam type selection for beam correspondence requirements for initial access and RRC_INACTIVE state.
· Option 5: Rough beam or Fine beam used in IA is up to UE implementation and the requirements should be implementation agnostic. (Xiaomi)
· Option 6: For beam type selection for FR2 beam correspondence requirements, RAN4 to conclude that the RF requirements for IA should accommodate different implementation, including both rough and fine beam, and the requirements should be implementation agnostic. With this conclusion, RAN4 can stop the discussion on beam type selection and focus on specifying FR2 beam correspondence requirements for IA and RRC_INACTIVE, i.e., merging Option 3, 4 and 5. (MediaTek)
· Recommended WF
· No further discussion other than capturing the issues in the TR.

Issue 2-1-2: TP to TR
· Proposals
· R4-2308604 (Nokia)
· Recommended WF
· Agree TP and conclude this sub-topic.

Topic #3: Test Issues
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307214
	Huawei, HiSilicon
	Proposal 1: Beamlock function could be used for solving the testability issues of polarization, UE’s changing beam direction, and UE’s not using the best beam. 
Proposal 2: How to achieve and maintain the maximum output power could be left to RAN5 discussion.

	R4-2307670
	Apple
	Proposal 1: It is proposed to leave Option 1-3 to RAN5 future work and no further discussion in RAN4.
Proposal 2: Option 4 could be further discussed if RAN4 has conclusion on introducing minimum peak EIRP. 
Observation: The maximum output power in initial access is achievable for the first preamble by well design the parameter.
Proposal 3: The impact of absolute power inaccuracy should be well accounted during test procedure design and parameter development.  
Proposal 4: The maximum output power can be maintained during the test by holing RAR through parameter setting on preamble power step and number of retransmissions.
Proposal 5: Send LS to RAN5 about RAN4 decision on focusing beam correspondence test in IA.
Proposal 6: Capture all test solutions discussed in RAN4 into TR38.891 and ask RAN5 to check the feasibility. RAN5 can further discuss and decide how to achieve maximum output power during the test.

	R4-2307671
	Apple
	LS on testing for beam correspondence

	R4-2307674
	Apple
	TP to TR 38.891

	R4-2307935
	Samsung
	Observation 1:	besides addressing polarization related issues, beam lock is also needed for avoid beam change during PRACH transmission.
Observation 2:	beam lock test condition is explicitly shown in RAN4 core specs and have great impact to requirements derivation.
Proposal 1:	detailed procedure of beam lock is up to RAN5, but RAN4 core requirement also need to explicitly describe the test condition with beam lock.
Observation 3:	measurement period of at least one sub frame (1ms) is RAN4 core requirement for maximum output power.
Proposal 2:	Detailed parameters (e.g. ra-ResponseWindow, preambleReceivedTargetPower, powerRampingStep, etc.) of holding RAR can be up to RAN5, but RAN4 core requirement also need to explicitly describe the test condition with holding RAR to guarantee at least 1ms measurement period.

	R4-2308200
	CMCC
	Observation 1: for BC testing, one issue is whether and how to maintain UE max output power without changing beam during the whole EIRP testing procedure and at the same time maintain UE staying in first step of PRACH rather than coming into step 2 of PRACH.
Observation 2: the UE will not change Tx beam during the first three PREAMBLE transmission in RRM spec when testing UE behavior with no received RAR.
[bookmark: _Hlk135221162]Proposal 1: 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.

	R4-2308230
	vivo
	TP to TR 38.891

	R4-2308389
	MediaTek Inc.
	Observation 1: According to RAN5’s reply, for FR2 enhancement requirements, either new UBL-like test function is introduced or the existing UBF test function is updated to lock the beam during initial access, and new test procedure is required as well to establish and maintain maximum power/peak EIRP during initial access.
Observation 2: Both holding RAR and disabling change of spatial domain transmission filter are required in order to guarantee the UE to reach or maintain its maximum output power during the test.
Proposal 1: RAN4 may assume beam lock function and no testability issue on polarization for beam correspondence requirements in initial access by leaving test design to RAN5, i.e., Option 1 and Option 5.
[bookmark: _Hlk135221676]Proposal 2: It is up to RAN5 to design tests for holding RAR and disabling change of spatial domain transmission filter, and it does not have direct impact on the minimum requirement, i.e., Option 4.

	R4-2308605
	Nokia, Nokia Shanghai Bell
	Observation 1: When UE is not in RRC_CONNECTED mode the System Simulator has no way of sending BEAMLOCK message to the UE.
Proposal 1: In case RAN5 finds it feasible to define a BEAMLOCK function for IDLE/INACTIVE modes, how the System simulator can communicate/ instruct the UE to lock its beam during the Random-access procedure needs to be further studied.
Proposal 2: The UE can achieve maximum power during the random access procedure by holding the RAR. The interim steps for the UE to achieve maximum power can be reduced by well defined parameters used for the Random-access power ramping. This will reduce the overall time the UE needs to achieve maximum power
Observation 2: Beam lock is unavailable for IDLE/INACTIVE UEs.
Observation 3: Withholding RAR and using the power ramping procedure (i.e., having a long ra-ResponseWindow) will increase the wait time for each interim step thereby adding to the total test time.
Proposal 3: Using a ra-ResponseWindow timer only for the last preamble transmission to reduce test time.

	R4-2309282
	Qualcomm Incorporated
	Observation 1: For relevance to field conditions, it is not justified to rely on UBF for IA msg1 EIRP testing.
[bookmark: _Hlk135221926]Proposal 1: The EIRP requirement for msg1 applies to any RACH configuration index, it is up to RAN5 to choose the easiest one to test.
Proposal 2: DL polarizations during msg1 EIRP verification follow same practice as PUSCH EIRP testing.



Open issues summary
Sub-topic 3-1 Feasibility to achieve maximum output power
Issue 3-1-1: Beam lock function
· Proposals
· Option 1: Beamlock function could be used for solving the testability issues of polarization, UE’s changing beam direction, and UE’s not using the best beam. (Huawei)
· Option 2: For relevance to field conditions, it is not justified to rely on UBF for IA EIRP testing. DL polarizations during msg1 EIRP verification follow same practice as PUSCH EIRP testing. (Qualcomm)
· Option 3: In case RAN5 finds it feasible to define a BEAMLOCK function for IDLE/INACTIVE modes, how the System simulator can communicate/ instruct the UE to lock its beam during the Random-access procedure needs to be further studied. (Nokia)
· Option 4: Further discuss if a beam lock function is needed for beam correspondence in initial access based on the understanding that the objective of the BC IA test is NOT to lock the beam during the initial access.
· Option 5: It is up to RAN5. All the potential approaches have no direct impact on the minimum requirement.
· Option 6: It is proposed to leave Option 1-3 to RAN5 future work and no further discussion in RAN4. Option 4 could be further discussed if RAN4 has conclusion on introducing minimum peak EIRP. (Apple)
· Option 7: detailed procedure of beam lock is up to RAN5, but RAN4 core requirement also need to explicitly describe the test condition with beam lock. (Samsung)
· Option 8: RAN4 may assume beam lock function and no testability issue on polarization for beam correspondence requirements in initial access by leaving test design to RAN5, i.e., Option 1 and Option 5. (MediaTek)
· Option 9: RAN4 to focus on the core requirement discussion and leave the testability issue to RAN5 later. (Sony)

There are still different views among companies about beam lock function.
· Beam lock should not be used at all.
· Beam lock status is explicitly specified for RAN4 core requirement.
· Beam lock may or may not be used and is decided by RAN5.

· Recommended WF
· Option 5 as a working assumption. Potential testability issues are to be captured in the TR.

Issue 3-1-2: Holding RAR
· Proposals
· Option 1: The maximum output power in initial access is achievable for the first preamble by well design the parameter. the maximum output power can be maintained during the test by holing RAR through parameter setting on preamble power step and number of retransmissions.
· Option 2: UE’s real performance in field shall be verified by ‘power ramping’ behaviour in initial access. With proper parameter setting, maximum output power could be easily achieved by holding RAR message for several times.
· Option 3: 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.
· Option 4: How to achieve and maintain the maximum output power could be left to RAN5 discussion. (Huawei, MediaTek?)
· Option 5: The maximum output power can be maintained during the test by holing RAR through parameter setting on preamble power step and number of retransmissions. (Apple)
· Option 6: Detailed parameters (e.g. ra-ResponseWindow, preambleReceivedTargetPower, powerRampingStep, etc.) of holding RAR can be up to RAN5, but RAN4 core requirement also need to explicitly describe the test condition with holding RAR to guarantee at least 1ms measurement period. (Samsung)
· Option 7: 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 8: UE can achieve maximum power during the random access procedure by holding the RAR. The interim steps for the UE to achieve maximum power can be reduced by well defined parameters used for the Random-access power ramping. This will reduce the overall time the UE needs to achieve maximum power (Nokia)
· Option 9: Using a ra-ResponseWindow timer only for the last preamble transmission to reduce test time. (Nokia)

· Recommended WF
· Option 4 as a working assumption. Potential testability issues are to be captured in the TR.

Issue 3-1-3: Other aspects
· Proposals
· Option 1: The impact of absolute power inaccuracy should be well accounted during test procedure design and parameter development.  (Apple)
· Option 2: The EIRP requirement for msg1 applies to any RACH configuration index, it is up to RAN5 to choose the easiest one to test. (Qualcomm)
Way forward/Agreements:
· FFS

Issue 3-1-4: TP to TR
· Proposals
· R4-2307674 (Apple)
· R4-2308230 (vivo)
· R4-2308605 (Nokia)
· Recommended WF
· Merge all the TPs.

Issue 3-1-5: LS to RAN5


· Proposals
· Capture all test solutions discussed in RAN4 into TR38.891 and ask RAN5 to check the feasibility. RAN5 can further discuss and decide how to achieve maximum output power during the test. (Apple)
· Send LS to RAN5 about RAN4 decision on focusing beam correspondence test in IA. (Apple)
· Recommended WF
· RAN4 focuses on concluding core requirement and capturing testability issues in TR 38.891 before sending LS, as RAN5 has already replied that test issues would be taken care of including beam lock function.
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If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 are supported, the
UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage
requirement according to Table 6.2.1.3-3 using the side conditions for SSB based enhanced beam
correspondence requirements as defined in Clause 6.6.4.3.2. (Set 1)

If beamCorrespondenceWithoutUL-BeamSweeping is not present and beamCorrespondenceSSB-based-r16 is
supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical
coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping using the side conditions for SSB
based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2. Such a UE shall meet the
beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam
management, as defined in TS 38.306 [14]. (Set 2)




