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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 8.6, 8.6.1 and 8.6.3, general document for WI FR2_enh_req_Ph3 and its subtopic, beam correspondence in initial access and RRC_INACITVE.

Topic #1: General and Beam correspondence requirement
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312683
	Xiaomi,Nokia
	Tdoc is reserved for post meeting approval

	R4-2313194
	Sony, Ericsson
	Observation 1: beam correspondence for initial access is essential to reduce the initial access coverage and latency.
Observation 2: beam correspondence is necessary for initial access, as no uplink beam sweeping is available.  
Observation 3: the open loop power control accuracy is mainly affected by the RSRP measurement error (path loss estimation) and the UE capability to accurately set its transmitting power on the target level.
Observation 4: As the UE should reach its maximum output power for the beam correspondence test, the RSRP measurement error and the UE power control accuracy should not affect the beam correspondence test results for initial access. 
Observation 5: better accuracy at maximum output power usually needs to be guaranteed by the implementation as this is related to not only the 3GPP minimum requirement but also the regulator’s limits.
Observation 6: PUMAX,f,c tolerance for FR2-1/2 is set to 0 when ∆P is 0 dB.
Observation 7: 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 8: 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 9: 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 10: 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 11: UE can meet the minimum spherical coverage requirement specified in RAN4 also with a rough beam. 
Observation 12: There is a good margin for side condition SNR when it comes to RSRP estimation accuracy, which ensures that it is feasible to reuse the same requirement as in connected mode for beam correspondence in initial access. 
Proposal 1: No tolerance is introduced for beam correspondence test in initial access. 
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: No further relaxation on the spherical coverage requirement for BC in IA to ensure IA coverage in the field. 

	R4-2311283
	Qualcomm Incorporated
	Observation 1 : The power tolerance allowance given to the UE does not automatically impede its ability to demonstrate its EIRP capability.
Observation 2 : The UE can be commanded to any output power by appropriate configuration of RACH parameters. 
Observation 3: It is both feasible as well as in keeping with the original compromise to require that MSG1 EIRP exceed or equal the spherical coverage EIRP criterion.
Proposal 1 : The EIRP requirement for MSG1 is same as the spherical coverage EIRP criterion for DFT-s-QPSK. The detail of how to enable the UE to transmit at max. output power is left to RAN5.
Proposal 2: UBF is not used for verifying the IA EIRP requirement.

	R4-2311309
	Apple
	Observation 1: To accommodate different UE implementation it is not feasible to completely reuse the requirement specified for RRC_CONNECTED state.
Proposal 1: 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. 
Proposal 2: 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 2.2 (Option 2).
- 2a:	As an alternative solution, it is also acceptable to consider 3dB (e.g. x=3dB) relaxation on top of 50%-tile spherical coverage requirement (option 3).
Proposal 3: For initial access and RA/CG-SDT in RRC_INACTIVE STATE, the power tolerance specified in 6.3.4.2, 6.3.4.3 or 6.3.4.4 should be applied on top of minimum EIRP at 50%-tile CDF. The applicability rules of the power tolerance are defined in 6.3.4.2, 6.3.4.3 and 6.3.4.4, respectively.
Proposal 4: R18 spherical coverage requirement can be mandatory if proposal 1/2/3 can be well considered.
Proposal 5: Send LS to RAN5 to further check testability aspects for beam correspondence in IA.

	R4-2311311
	Apple
	Draft CR

	R4-2311312
	Apple
	TP

	R4-2311533
	Nokia, Nokia Shanghai Bell
	Observation 1: Power tolerance requirements for open loop power control defined in TS 38.101-2 account for the measurement accuracy as well as radio transmitter power accuracy.
Observation 2: During beam correspondence tests, UE under test in IDLE and INACTIVE mode will need to achieve maximum power either via RA power ramping or via well-defined parameters.
Proposal 1: Measurement accuracy is not an issue in this test procedure and the RACH requirements are already in place to account for the radio transmitter power accuracy. Hence, we do not see a need to introduce any additional power tolerance requirements.
Observation 3: The spherical coverage is the minimum requirement UE needs to pass. The absolute/relative power tolerance is another issue UE needs to solve before passing this spherical coverage limitation.
Observation 4: As indicated in the LS from RAN 5 and in the TR 38.891, defining BEAMLOCK function for IDLE and INACTIVE modes UEs should be left to RAN5.
Proposal 2: 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. As agreed in RAN#105, there is no need for a new UE capability.

	R4-2311534
	Nokia, Nokia Shanghai Bell
	TP

	R4-2311536
	Nokia, Nokia Shanghai Bell
	CR

	R4-2311813
	CMCC
	Observation 1: 38101-1 and 38101-2 explicitly state that power control tolerance requirement is the same for initial state, i.e. open loop power control and RRC_CONNECTED state, i.e. closed loop power control.
Proposal 1: it’s suggested not define tolerance requirement for spherical coverage requirements at initial access and INACTIVE state, the same as in RRC_CONNECTED state.
Proposal 2: there is no need to define BC requirements for RAR.
Observation 2: If R18 beam correspondence is optional feature, for the UEs that doesn’t support this feature, this implies that UE may not be able to find suitable msg 1 Tx beam and can’t access FR2 network even if they are not at cell edge.
Proposal 3: if R18 beam correspondence is mandatory feature, RAN4 may need to define two sets of BC requirements, one for UE support BC with beam sweeping and another one for UE support BC without beam sweeping in RRC_CONNECTED state. Some relaxation may be required for the UE using beam sweeping in RRC_CONNECTED state.

	R4-2312022
	ZTE Corporation
	Proposal 1: Spherical coverage requirement needs to be same as RRC_Connected mode.
Proposal 2: Relative power tolerance is used to characterize closed loop power control accuracy, so it is inappropriate to introduce this requirement for beam correspondence in initial access.
Proposal 3: For absolute power tolerance and open loop control, it may be relevant to characterize the beam correspondence capability in terms of the difference between the estimated DL and UL path losses. However, the existing absolute power tolerance of ±12.0 dB in accordance with the minimum requirement is too lax for UE with beam correspondence and would not help ensuring a successful PRACH procedure.
Proposal 4: It is necessary to have beam correspondence feature as mandatory in Rel-18 for the reason that UEs without beam correspondence need significantly more time to find the right beam in initial access procedure comparing to UEs with beam correspondence.  


	R4-2312508
	Samsung
	Observation 1:	the aggregated power tolerance under RRC_Connected state is similar to the transmission under RRC_Idle and RRC_Inactive states in terms of non-contiguous transmission.
Proposal 1:	power tolerance value for msg1 spherical coverage should be no smaller than 3.5dB
Observation 2	given no new UE capability will be introduced, there is no way to distinguish the new requirement applicability if the R18 new beam correspondence requirement is optional
Proposal 2:	the R18 new beam correspondence requirement should be mandatory
Proposal 3:	beam lock should be mentioned in core requirements as always.
Proposal 4:	it is not necessary to specify RAR-based test for R18 beam correspondence.

	R4-2312575
	vivo
	Observation 1: The absolute tolerance for power control is not suitable for initial access beam correspondence verification.
Observation 2: The aggregated power tolerance is only applicable to PUSCH and PUCCH in the current spec. 
Observation 3: The introduction of “Pint” has reflected the impact of beamforming directionality.
Observation 4: In RRC_CONNECTED state, UE support BC without UL beam sweeping is an optional feature.
Proposal 1: The relative power tolerance can be considered in initial access beam correspondence verification.
Proposal 2: The power tolerance should be introduced according to TS 38.101-2 clause 6.3.4.3 only in the following:

	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	n262
	2.9

	n263
	2.3

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance for RRC_CONNECTED STATE
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.
NOTE 4:  For initial access and RA/CG-SDT in RRC_INACTIVE STATE, the power tolerance specified 6.3.4.3 should be applied on top of minimum EIRP at 50%-tile CDF. 



Proposal 3: No need to further discuss RAR related requirements for initial access beam correspondence. 
Proposal 4: The initial access beam correspondence is an optional feature.

	R4-2312688
	Xiaomi
	Proposal 1: The tolerance of -14 dB can be introduced to min EIRP at 50%-tile CDF.
Proposal 2: The beam correspondence for initial access and RRC INACTIVE STATE applied for Rel-18 onward UE is optional.

	R4-2313017
	Huawei, HiSilicon
	Observation 1: The power control tolerance requirements are only specified for EIRP requirement.
Observation 2: Absolute power tolerance apply to PRACH when the UE transmits the first preamble, or when there is a gap >20ms before any subsequent preamble transmission. The absolute power tolerance applies for EIRP level up to Pmax.
Observation 3: Relative power tolerance apply to PRACH when the transmission gap before any subsequent preamble transmission is <=20ms. The relative power tolerance applies for EIRP level up to Pmax.
Observation 4: Aggregate power tolerance doesn’t apply to PRACH.
Observation 5: Absolute power tolerance and relative power tolerance shall also apply to spherical coverage requirement, but the specific values are unknown.
Observation 6: For PRACH measurement, absolute power tolerance might be unavoidable. The expected power range of spherical coverage is unclear due to unknown absolute power tolerance requirement.
Proposal 1: RAN4 needs to study how to deal with the unclear power range of spherical coverage due to unknown absolute power tolerance requirement.
Proposal 2: RAN4 to decide a way forward considering below options.
Option 1: Adding tolerance to PRACH spherical coverage based on existing absolute power tolerance requirement for EIRP.
Option 2: Companies to study the specific tolerance on PRACH spherical coverage due to absolute power control.
Proposal 3: Considering Option 1 for clarifying the applicability of Rel-18 requirement with regards to UE’s capability.

	R4-2313419
	MediaTek (Shenzhen) Inc.
	Proposal 1: For spherical coverage requirement for Msg1, RAN4 to use the same requirement as RRC_CONNECTED mode.
Proposal 2: RAN4 to consider that Rel-18 beam correspondence for Msg1 should be optional.



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 Tolerance requirement for msg1 spherical coverage
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1: Tolerance requirement for msg1 spherical coverage
· Proposals
· Option 1: No tolerance (Sony, Ericsson, Qualcomm, Nokia, CMCC)
· Option 2: Include absolute, relative and aggregate power tolerance. (Apple)
· Option 3: 3 dB (Apple)
· Option 4: 3.5 dB (Samsung)
· Option 5: Include relative power tolerance (vivo)
· Option 6: 14 dB (Xiaomi)
· Option 7: Further study (Huawei)
· Recommended WF
· TBA

Sub-topic 1-2 Baseline requirement
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2: Baseline requirement
· Proposals
· Option 1: UE supporting BC with UL beam sweeping (Apple)
· Option 2: UE supporting BC without UL beam sweeping and SSB based BC (Nokia)
· Option 3: Two sets of requirements for UEs supporting BC with and without UL beam sweeping if R18 requirement is mandatory (CMCC)
· Recommended WF
· TBA

Sub-topic 1-3 Requirement applicability
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-3: Requirement applicability
· Proposals
· Option 1: Mandatory from Rel-18 (Nokia, ZTE, Samsung, Apple (conditionally))
· Option 2: Optional (vivo (by declaration), Xiaomi, MediaTek)
· Recommended WF
· TBA

Sub-topic 1-4 TP and CR
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4: Text Proposals
· Proposals
· Option 1: R4-2311312 (Apple)
· Option 2: R4-2311534 (Nokia)
· Recommended WF
· TBA

Issue 1-4: CR/dCR
· Proposals
· Option 1: R4-2311311 (Apple)
· Option 1: R4-2311536 (Nokia)
· Recommended WF
· TBA

Topic #2: Beam Correspondence 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

	R4-2311310
	Apple
	LS

	R4-2311535
	Nokia, Nokia Shanghai Bell
	TP

	R4-2312576
	vivo
	Observation 1: The higher layer parameter configuration is closely related to the test method design.
Proposal 1: The detailed configurations in initial access beam correspondence, e.g., powerRampingStep, depend on RAN5 decision, and RAN4 only needs clarify whether and how these parameters will influence the requirement that needs to be verified.
Proposal 2: If the initial access beam correspondence is an optional feature, whether the related requirement needs to be verified depends on UE declaration.

	R4-2313018
	Huawei, HiSilicon
	Proposal 1: Include all the testability issues identified by RAN4 in the LS to RAN5.
Proposal 2: Check with RAN5 whether the special test function as below could be used to make sure power measurement is done only when UE transmits PRACH using the best Tx beam.
Example of special test function: 
1. Request UE to fully complete the Tx beam selection before the initial PRACH transmission.
1. Request UE to keep the selected best Tx beam for all subsequent PRACH transmissions.


	R4-2313019
	Huawei, HiSilicon
	LS draft

	R4-2313420
	MediaTek (Shenzhen) 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 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.
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.



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 Remaining testability issues
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1: Remaining testability issues
· Proposals
· Option 1: Ask RAN5 for feedbacks on testability issues. (Apple, Huawei)
· 1a R4-2311310 (Apple)
· 1b R4-2313019 (Huawei)
· Option 2: It is up to RAN5 to decide and design test (vivo, MediaTek)
· Recommended WF
· TBA

Sub-topic 2-2 Text proposals
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2: Text proposals
· Proposals
· Option 1: R4-2311535 (Nokia)
· Recommended WF
· TBA

…

