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Introduction
Briefly introduce background, the scope of this summary (e.g. list of treated agenda items).
This document provides the summary of the following threads.
· 8.7	NR RF requirements enhancement for FR2, Phase 3	[NR_RF_FR2_req_Ph3]
· 8.7.1	General and work plan	[NR_RF_FR2_req_Ph3-Core]
· 8.7.3	Beam correspondence requirements for RRC_INACTIVE and initial access	[NR_RF_FR2_req_Ph3-Core]
· 8.7.3.1	Beam correspondence requirement applicability	[NR_RF_FR2_req_Ph3-Core]
· 8.7.3.2	UE beam type and DRX implications	[NR_RF_FR2_req_Ph3-Core]
· 8.7.3.3	Beam correspondence test issues	[NR_RF_FR2_req_Ph3-Core]
List of candidate target of discussions for this topic. 
· 1st round: TBA
· 2nd round: TBA
Topic #1: Beam refinement assumption
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218300
	Nokia, Nokia Shanghai Bell
	Observation 1: Beam refinement has an impact on achievable peak EIRP and EIRP spherical coverage.    
Observation 2: RRC_INACTIVE and RRC_IDLE states are power saving states where the UEs may relax the measurements due to DRX. During this period, UE could experience varying radio conditions which could result in UE selecting sub-optimal panel.
Observation 3: Beam correspondence tests in the IDLE and INACTIVE modes need to be based solely on SSB reference signals
Observation 4: Existing SSB test configurations do not have enough samples to provide meaningful measurements for beam refinement procedures. Beam refinement will be required in case when the UE does a 2 step RA or more importantly the 2 step RA SDT.
Proposal 1: Define UE beam correspondence requirements for RRC_INACTIVE and IDLE mode considering DRX cycles as well as SDT types to ensure that UE beam correspondence is accurate in these UE power saving modes.
Proposal 2: Introduce purely SSB based tests for beam correspondence in IDLE and INACTIVE modes
Proposal 3: Increase the SSB periodicity or increase the number of SSB beams for SSB based beam correspondence tests in IDLE/INACTIVE modes which will be useful in case of beam refinement.

	R4-2218690
	Apple
	Proposal 1: Fine beam and rough beam as well as the policy on beam selecting/refinement is UE implementation issue. There is no need to discuss how the UE will do the beam refinement in initial access.
Proposal 2: It is proposed to focus on spherical coverage requirement for initial access and further discuss the minimum EIRP peak requirement in initial access.

	R4-2218871
	vivo
	Observation 1: Both rough beam and fine beam are possible implementations in the non-RRC_CONNECTED state, and it is hard to take either of them as the baseline for the requirement.
Observation 2: When the rough beam exists during the non-RRC_CONNECTED state, the min peak EIRP or spherical coverage is no longer implementation agnostic and cannot be reused directly.
Observation 3: The different beam types can have a similar gain drop.
Proposal 1: The requirement of beam correspondence should be implementation agnostic. 
Proposal 2: Define the spherical coverage requirement of the non-RRC_CONNECTED state at N% of gain drop CDF, where the N% is the same as the spherical coverage in the RRC_CONNECTED state.   
Proposal 3: No need to define the min peak EIRP for IA or SDT.

	R4-2219123
	Xiaomi
	[bookmark: _Hlk118899289]Proposal 1: The beam correspondence requirements for RRC_INACTIVE and initial access should be implementation agnostic, the beam type shouldn’t be mentioned in the requirements.
Proposal 2: RAN4 should discuss the relaxation values for the beam correspondence requirements of RRC_INACTIVE and initial access based on the requirements of connect mode, regardless of beam type.
Proposal 3: There is no necessary to do DRX test.

	R4-2219597
	OPPO
	Observation 1:    7dB gain difference between rough and fine beam is defined which can be used as reference in beam correspondence discussion. Beam Types used in the initial access is not limited by RRM spec.
Proposal 1:         Both rough beam and fine beam UE implementation in the initial access are considered in the beam correspondence requirement definition process.
Proposal 2:         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.
Observation 2:    Peak EIRP will be different from Rel-16 SSB only based case if UE keep rough beam unchanged in initial access.


	R4-2219816
	Huawei, HiSilicon
	Proposal 1: 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.
Proposal 2: For Msg1 beam correspondence, only EIRP spherical coverage requirement is specified.

	R4-2219901
	MediaTek
	Proposal 1: 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.



The moderator can suggest a limited number of papers which could be presented.
	R4-2218300
	Nokia, Nokia Shanghai Bell

	R4-2218871
	vivo

	R4-2219123
	Xiaomi



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Rough beam vs Fine beam
Sub-topic description: There have been different views on how the beam is refined in RRC_INACTIVE and initial access in RAN4#104-bis-e. It is encouraged that companies contribute in RAN4#105 about their understanding of how the beam refinement is done in RRC_INACTIVE and initial access. Possible options (but not limited to) are listed in the following.
Open issues and candidate options before f2f meeting:
Issue 1-1: Rough beam vs Fine beam
· Proposals
· 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. (Huawei)
· Option 3: Somewhere in the middle.
· Option 3a: Refinement is done but is not as good as RRC_CONNECTED.
· Supported by MediaTek
· 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.
· Supported by Nokia
· There is no necessary to do DRX test. (Xiaomi)
· Option 4: Rough beam or Fine beam used in IA is up to UE implementation and requirements should be implementation agnostic.
· Supported by MediaTek, OPPO, Apple, Xiaomi, vivo
· Recommended WF
· Rough beam or Fine beam is up to UE implementation and requirements should be implementation agnostic.
Topic #2:  BC requirement
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218754
	Sony, Ericsson
	Observation 1: Adding the RAR test as part of the BC test can ensure the UE would actually use the identical beams for receiving and transmitting. In other words, it can verify the reciprocity between the UL and DL transmission.
Observation 2: Introducing RAR reception can create a beam correspondence requirement to be agonistic to the beam pattern selections during the initial access. 
Observation 3: the test of RAR could be exempt if the same spherical coverage requirement as in the connected mode can be used for Msg.1 and the side-conditions for connected mode are reviewed.
Observation 4: 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 5: For a UE that operates in the beam correspondence manner, the correct UE behavior when it can’t receive RAR response is to form a narrow beam towards the direction of the SSB. 
Observation 6: It is also feasible to set a high PREAMBLE_RECEIVED_TARGET_POWER so that the UE has to reach the maximum output power and use a fine beam to reach the target power level.
Observation 7: 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 8: UE can meet the minimum requirement specified in RAN4, even with a rough beam. 
Proposal 1: To verify the beam correspondence requirement for IA with RAR, RAN4 can consider examining that the degradation for RAR EIS CCDF between 100% and 50% is similar to the degradation of Msg.1 EIRP CDF between 100% and 50%, or to create a requirement on the common spherical coverage area between the RAR EIS and Msg 1 EIRP.
Proposal 2: The RAR test cannot be precluded until the spherical coverage requirement for Msg.1 is clear, and RAN4 can revisit the RAR test after the Msg. 1 EIRP requirement is clear
Proposal 3: To verify the beam correspondence performance in IA, the UE shall meet the same peak and spherical coverage requirement as in the connected mode for Msg.1. 
Proposal 4: 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. 
Proposal 5: RAN4 shall also determine the side condition of SSB for the EIRP spherical coverage test of Msg. 1.
Proposal 6: ask RAN5 about the possibilities of locking the TX and RX beams before the UE enters connected mode.

	R4-2218041
	Qualcomm Incorporated
	Proposal 1: Msg1 EIRP spherical coverage requirements are the same as those for connected mode DFT-s-QPSK.
[bookmark: _Hlk118907108]Proposal 2: The detail of how to enable the UE to transmit at max. output power is left to RAN5.
(if RAN4 decide to set a requirement on MSG2): Proposal 3: Reception of MSG3 in the TE indicates successful reception and decode of MSG2 in the UE.
(if RAN4 decide to set a requirement on MSG2): Proposal 4: To leverage connected mode PDSCH sensitivity requirements, the PDSCH part of MSG2 is also configured as MCS 4.
(if RAN4 decide to set a requirement on MSG2): Proposal 5: For a combined MSG1+MSG2 spherical coverage requirement, a common spherical coverage criterion is used, where common coverage is defined as the fraction of directions for which the UE meets both, the EIRP spherical coverage requirement for MSG1 and the EIS spherical coverage requirement for MSG2.
Proposal 6: For a Msg3 requirement, verification can be skipped for UEs that support beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16.

	R4-2218299
	Nokia, Nokia Shanghai Bell
	Observation 1: Minimum peak EIRP should be a reasonable requirement of UE performance in RRC_INACTIVE mode.
Observation 2: IA and RRC_ INACTIVE are different scenarios since SDT is normally used during RRC_INACTIVE mode 
Observation 3: RAR for UE is related to the beam to receive information from the base station. We suppose that the beam correspondence will not be redone for RAR due to the limited time in IA and RRC_INACTIVE mode (long/short DRX), i.e., the same beam used for sending the previous message to the base station will be used in RAR as well.    
[bookmark: _Hlk118930735]Observation 4: MsgA is the first step of 2-step RACH as shown in Figure 1. There is a clear need for tighter requirements for 2-step RACH vs 4-step RACH since 2-step RACH has a higher payload, i.e. PUSCH is included in MsgA.
Observation 5: Short or long DRX cycles can last up to 640 and 10240 ms respectively. RRC_INACTIVE and RRC_IDLE states typically use longer DRX cycles.
Proposal 1: Introduce a different min peak EIRP requirement for msg1.
Proposal 2: we propose to specify the requirements of MsgA and Msg1 in a new way.
Proposal 3: We propose to introduce new beam correspondence tolerance requirements, specifically for RRC_IDLE and RRC_INACTIVE states in Rel-18. 
Proposal 4: Introduce a tolerance based on the length of DRX cycles.

	R4-2218558
	Samsung
	Observation 1:	existing PRACH RF requirements are based on QPSK modulated DFT-s-OFDM only.
Observation 2:	existing PRACH RF requirements are specified in TX beam peak direction in beam locked mode
Proposal 1:	for beam correspondence of initial access, only specify requirements with QPSK modulated DFT-s-OFDM waveform
Proposal 2:	It is suggested for RAN4 to review/revisit the beam lock condition of existing PRACH requirements
Observation 3:	existing PRACH MPR requirements implicitly indicate that fine beam were assumed, as MPR requirements are reduced power on top of power class MOP requirements.
Proposal 3:	It is suggested for RAN4 to review/revisit the beam width assumption of existing PRACH requirements and its feasibility
Proposal 4:	If fine beam is assumed for RF requirement of PRACH, it should be guaranteed that fine beam could be triggered for all UE implementations

	R4-2218637
	CMCC
	Proposal 1: Rough beam or Fine beam used in IA is up to UE implementation and requirements should be implementation agnostic.
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.
Proposal 2: it’s better to define the same min peak EIRP as RRC_CONNECTED for IA and RRC_INACTIVE.
Observation 2: whether RAR BC is necessary or not is based on the beam type assumptions, i.e. SSB receive beam, msg 1 beam, RAR Rx beam. Following table 1 show all the beam type combinations.
Observation 3: if we approve msg 1 requirements applies for any beam type or applies for fine beam, it seems there is no need for RAR BC based on the assumption that using rough beam to Rx SSB and fine beam to Rx RAR.
Observation 4: msg1 and RAR (if needed) has already covered all beam type combinations for Tx and Rx and there is no need to define specific requirements for msg 3.
Proposal 3: it’s suggested to study the tolerance requirements especially for UE support BC with beam sweeping in RRC_CONNECTED.
Proposal 4: BC is mandatory for all UEs at RRC_INACTIVE and IA. All UE that doesn’t support BC without UL- beam sweeping should support SSB based BC.

	R4-2218689
	Apple
	Proposal 1: It is proposed to define the same set of requirements for RA-SDT, CG-SDT and initial access in the core specification.
Proposal 2: It is proposed to reuse the only SSB based beam correspondence requirements in RRC_CONNECTED state for IA, RA-SDT and CG-SDT. 
Proposal 3: Same requirement apply for MSG1 and MSG A.
Proposal 4: It is proposed to test beam correspondence requirement only in initial access for MSG1.
Proposal 5: DFT-s-OFDM waveform is used as the baseline for BC verification in IA.
Proposal 6: BC tolerance is not applicable.
Observation: UE capability does not help since there is no way to allow UE performing UL beam sweeping in initial access and RRC_INACTIVE state.

	R4-2218870
	vivo
	Observation 1: The RAR test will be meaningless if it is based on the CDF method. 
Observation 2: The Msg1/Msg3/MsgA can achieve similar beam correspondence performance by a suitable configuration during the test.
Observation 3: The R16 SSB-only BC requirement is defined based on the fine beam only but different beam type implementation exists during the non-RRC_CONNECTED state.
Observation 4: A UE capability for IA is meaningless because the NW receives the UE capability information after IA.
Proposal 1: No need to introduce RAR verification for beam correspondence.
Proposal 2: Only msg1 beam correspondence performance needs to be verified, and once the msg1 passes the test, the msg3/msgA can be considered to meet the requirement by default.
Proposal 3: The R16 SSB-only BC requirement cannot be extended to IA and SDT.
Proposal 4: No UE capability is needed for IA and SDT beam correspondence. 
· One set of requirements applies to both IA and SDT to accommodate different beam types.
· only IA needs to be verified.
Proposal 5: The BC tolerance is not needed for IA or SDT, and no need to further discuss it.

	R4-2219115
	Beijing Xiaomi Software Tech
	Proposal 1: It is not necessary to include Min peak EIRP into beam correspondence criteria for RRC_INACTIVE and initial access.
Proposal 2: It’s not necessary to include RAR and msg3 into beam correspondence criteria for RRC_INACTIVE and initial access.
Proposal 3: MsgA requirements for beam correspondence should be same as msg1.
Proposal 4: One set of beam correspondence requirements is enough for IA, RA-SDT and CG-SDT.
Proposal 5: Using Rel-16 side condition of SSB based as the starting point.

	R4-2219189
	ZTE Corporation
	Proposal 1: Both the minimum peak EIRP and spherical coverage requirement need to be included to ensure to select optimal beam as much as possible for IA and RRC_INACTIVE status.
Proposal 2: RAR should be included to test beam correspondence performance in IA and RRC_INACTIVE status.
Proposal 3: if test side condition for 2 step rach based RA-SDT and 4 step rach based RA-SDT are the same, then one of them to be tested is sufficient, otherwise both cases should be tested .
Proposal 4: to consider the BC requirement for CG-SDT in RRC_INACTIVE status.
Proposal 5: open to further discuss the side condition and tolerance requirement for BC in IA and RRC_INACTIVE status.

	R4-2219596
	OPPO
	Power class impact
Observation 1:   In FR1, the max power for different channels are same with conducted measurements.
Observation 2:   In FR2, the max power transmitted from the PAs (conducted domain) are same for different channels, however, the EIRP power (OTA domain) will be different due to different antenna patterns.
Observation 3:   The beams used in IA is a balance between coverage and access time, if force UE to achieve same peak EIRP requirements as connected mode, then the lost will be much longer IA time.
Observation 4:   When RAN4 decided to combine the beam correspondence requirement with power class peak EIRP and spherical coverage, nobody has foreseen this will be applied to initial access beam correspondence at that time.
Proposal 1:         To balance the IA coverage and access time, a beam correspondence tolerance X dB can be defined for IA, and the tolerance is applicable to minimum peak EIRP requirement.
Which MSG requirement to be defined
Proposal 2:         Not consider MSG A, and focus on MSG1 beam correspondence considering two step RACH is an optional feature and not part of WID.
Observation 5:    It is unclear how and why UE will change its RAR receive beam and MSG3 beam different from MSG1 Tx beam considering the only reference signal SSB is unchanged in the initial access.
Proposal 3:         Not consider RAR and MSG3 beam correspondence requirements.
Relation with R16 SSB-based BC
Proposal 4:         Relation with R16 SSB-based BC can be discussed later after the IA BC requirements are clear.
RRC inactive
Observation 6:   There is no difference in Beam correspondence requirement for initial access and RRC Inactive from UE Tx power perspective.
Proposal 5:         Same beam correspondence requirements are applied for initial access and RRC Inactive.


	R4-2219815
	Huawei, HiSilicon
	Proposal 1: Only initial access is considered for beam correspondence requirements definition and verification.
Proposal 2: MsgA is not considered for beam correspondence requirements definition and verification.
Proposal 3: Only Msg 1 is considered for beam correspondence requirements definition and verification.

	R4-2219900
	MediaTek
	Proposal 1: RAN4 to include minimum peak EIRP for the beam correspondence criteria for initial access and RRC_INACTIVE lower than RRC_CONNECTED.
Proposal 2: Do not include RAR in Msg1 spherical coverage test.
Proposal 3: Do not include Msg3 or MsgA to verify the beam correspondence in RRC_INACTIVE and initial access.
Proposal 4: RAN4 not to apply Rel-16 SSB BC requirements to RRC_INACTIVE and initial access.
Proposal 5: RAN4 to introduce one set of core requirements for all cases, i.e., IA, RA-SDT and CG-SDT, and the requirements are verified for only one case.
Proposal 6: DFT-s-QPSK is used as a baseline if considering Msg3 for the BC requirements for RRC_INACTIVE and initial access.



The moderator can suggest a limited number of papers which could be presented.
	R4-2218754
	Sony, Ericsson

	R4-2218041
	Qualcomm Incorporated

	R4-2218637
	CMCC

	R4-2219900
	MediaTek



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Minimum peak EIRP
Sub-topic description: It is further discussed whether the minimum peak EIRP is used for the beam correspondence criteria and if the minimum peak EIRP value in RRC_INACTIVE and initial access is the same as RRC_CONNECTED.
Open issues and candidate options before f2f meeting:
Issue 2-1: minimum peak EIRP
· Proposals
· Option 1: min peak EIRP is included. 
· Supported by Sony, Ericsson, Nokia, CMCC, ZTE, OPPO, MediaTek, Apple
· Option 1a: EIRP is the same as RRC_CONNECTED
· Supported by Sony, Ericsson, CMCC, Apple
· Option 1b: EIRP is lower in initial access and RRC_INACTIVE
· Supported by Nokia, OPPO, MediaTek
· Option 2: min peak EIRP is not included. 
· Supported by Xiaomi, Samsung, vivo, Huawei
· Recommended WF
· FFS


Sub-topic 2-2 RAR
Sub-topic description: It is further discussed whether RAR is included in BC requirement. Proponents of RAR test are encouraged to provide more analysis why spherical coverage used in RRC_CONNECTED is not sufficient and why RAR test complement the BC requirement in RRC_INACTIVE and initial access.
Open issues and candidate options before f2f meeting:
Issue 2-2: RAR
· Proposals
· Option 1: RAR is included. 
· Supported by Sony, Ericsson, ZTE
· Option 2: RAR is not included.
· Supported by Nokia, vivo, Xiaomi, OPPO, MediaTek
· Recommended WF
· FFS

Sub-topic 2-3 msg3
Sub-topic description: It if further discussed if msg3 requirement is specified separately from msg1. Proponents of msg3 test are encouraged to provide more analysis why msg1 test is not enough to verify the beam correspondence in RRC_INACTIVE and initial access.
Open issues and candidate options before f2f meeting:
Issue 2-3: msg3
· Proposals
· Option 1: msg3 is included.
· Option 1a: msg3 requirement is the same as msg1.
· Option 1b: msg3 requirement is not the same as msg1.
· Supported by Nokia
· Option 2: msg3 is not included.
· Supported by vivo, Xiaomi, OPPO, MediaTek, CMCC, Apple
· For a Msg3 requirement, verification can be skipped for UEs that support beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16. (Qualcomm)
· Recommended WF
· Option 2

Sub-topic 2-4 msgA
Sub-topic description: It is further discussed if msgA requirement specified separately from msg1. Proponents of msgA test are encouraged to provide more analysis why msg1 test is not enough to verify the beam correspondence in RRC_INACTIVE and initial access.
Open issues and candidate options before f2f meeting:
Issue 2-4: msgA
· Proposals
· Option 1: msgA is included.
· Option 1a: msgA requirement is the same as msg1.
· Supported by vivo, Xiaomi, Apple
· Option 1b: msgA requirement is the same as Rel-16.
· Supported by Apple
· Option 1c: msgA requirement is tighter than msg1
· Supported by Nokia
· Option 2: msgA is not included 
· Supported by vivo, Huawei, MediaTek, OPPO
· Recommended WF
· FFS

Sub-topic 2-5 applicability of Rel-16 SSB BC requirement
Sub-topic description: It is further discussed the applicability of Rel-16 SSB BC requirement to initial access and RRC_INACTIVE.
Open issues and candidate options before f2f meeting:
Issue 2-5: applicability of Rel-16 SSB BC requirement
· Proposals
· Option 1: Applicable to IA, RA-SDT, and CG-SDT.
· Supported by Apple
· Option 2: Applicable to CG-SDT.
· Option 3: Not applicable.
· Supported by MediaTek, vivo
· Recommended WF
· No further discussion. Discuss each requirement individually if it is agreed to specify.

Issue 2-5-1: EIRP spherical coverage requirement for msg1
· There are the following proposals.
· Msg1 EIRP spherical coverage requirements are the same as those for connected mode DFT-s-QPSK. (Qualcomm)
· Option 2: To verify the beam correspondence performance in IA, the UE shall meet the same peak and spherical coverage requirement as in the connected mode for Msg.1. (Sony, Ericsson, Apple?)
· 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. (Huawei)
· It is just necessary to specify the spherical coverage performance of random access beam correspondence at the 50%-tile direction obtained from RRC_connected spherical coverage. (Samsung)
· Define the spherical coverage requirement of the non-RRC_CONNECTED state at N% of gain drop CDF, where the N% is the same as the spherical coverage in the RRC_CONNECTED state.(vivo)
· Recommended WF
· Agree that spherical coverage %-tile for PC3 is the same as connected, i.e., 50%-tile.
· Discuss EIRP spherical coverage is the same level as connected or relaxed from connected.

Sub-topic 2-6 requirement scenario (IA, RA-SDT, CG-SDT)
Sub-topic description: It is further discussed whether initial access, RA-SDT and CG-SDT are all specified. Proponents of multiple tests are encouraged to provide more analysis why the requirements are different among these cases.
Open issues and candidate options before f2f meeting:
Issue 2-6: requirement scenario
· Proposals
· Option 1: Core requirement is introduced to all cases, i.e., IA, RA-SDT, and CG-SDT
· Option 1a: Core requirement is the same for all cases and one set of requirements is appliable to all.
· Requirement is verified only in one case. 
· Supported by Apple, MediaTek, Xiaomi
· Option 1b: Core requirement is specified for each case, IA, RA-SDT and CG-SDT.
· Requirement is verified for each case.
· Supported by Nokia
· to consider the BC requirement for CG-SDT in RRC_INACTIVE status (ZTE)
· Option 2: Core requirement is only introduced to initial access.
· Supported by Huawei
· Recommended WF
· FFS
Sub-topic 2-7 waveform
Sub-topic description: It is for further discussion if DFT-s-QPSK is used as a baseline in the same way as the connected mode.
· There are some proposals in the following.
· Msg1 EIRP spherical coverage requirements are the same as those for connected mode DFT-s-OFDM. (Qualcomm, Apple)
· for beam correspondence of initial access, only specify requirements with QPSK modulated DFT-s-OFDM waveform (Samsung, Apple)
· DFT-s-OFDM is used as a baseline if considering Msg3 for the BC requirements for RRC_INACTIVE and initial access. (MediaTek)
· Recommended WF
· For beam correspondence of initial access, only specify requirements with QPSK modulated DFT-s-OFDM waveform

Sub-topic 2-8 BC tolerance
Sub-topic description: It is further discussed whether the BC tolerance is applied or not in RRC_INACTIVE and initial access.
Open issues and candidate options before f2f meeting:
Issue 2-8: BC tolerance
· Proposals
· Option 1: BC tolerance is applicable. 
· Supported by Nokia, OPPO
· Option 1a: The same as Rel-16. 
· Option 1b: New tolerance is introduced.
· Option 1b-1: New tolerance for long/short DRX scenarios needs to be clear. 
· Supported by Nokia
· Option 1b-2: a beam correspondence tolerance X dB can be defined for IA, and the tolerance is applicable
· Supported by OPPO
· Option 2: BC tolerance is not applicable.
· Supported by Apple, vivo
· Option 3: FFS
· Supported by CMCC, ZTE
· Recommended WF
· FFS

Sub-topic 2-9 UE capability
Sub-topic description: It is further discussed whether a new UE capability in Rel-18 is introduced and whether BC in initial access and RRC_INACTIVE is mandated. It is also discussed how UE that does not support beamCorrespondenceSSB-based-r16 and beamCorrespondenceWithoutUL-BeamSweeping is covered.
Open issues and candidate options before f2f meeting:
· There are some proposals in the following.
· UE capability does not help since there is no way to allow UE performing UL beam sweeping in initial access and RRC_INACTIVE state. (Apple)
· No UE capability is needed for IA and SDT beam correspondence. (vivo, Apple)
· BC is mandatory for all UEs at RRC_INACTIVE and IA. All UE that doesn’t support BC without UL- beam sweeping should support SSB based BC. (CMCC)
· Recommended WF
· No new UE capability for beam correspondence is introduced. 

Sub-topic 2-10 side conditions
Sub-topic description: As there was common understanding that determining the side condition of SSB for the EIRP spherical coverage test of Msg1 is required, it is encouraged that companies to contribute on the exact side conditions in initial access and RRC_INACTIVE.
Open issues and candidate options before f2f meeting:
· There are some proposals in the following.
· RAN4 shall also determine the side condition of SSB for the EIRP spherical coverage test of Msg. 1. (Sony)
· Using Rel-16 side condition of SSB based as the starting point. (Xiaomi)
· open to further discuss the side condition and tolerance requirement for BC in IA and RRC_INACTIVE status. (ZTE)
· Increase the SSB periodicity or increase the number of SSB beams for SSB based beam correspondence tests in IDLE/INACTIVE modes. (Nokia)
· Recommended WF
· FFS.

[bookmark: _Hlk119008984]Sub-topic 2-11 RRACH requirement
Sub-topic description: R4-2218558 has proposed to revisit existing PRACH requirement. This is technically a maintenance topic however it may be helpful for the R18 BC beam width and min peak EIRP discussion.
Open issues and candidate options before f2f meeting:
· There are observations and proposals in the following from R4-2218558 (Samsung).
· Observation 2: existing PRACH RF requirements are specified in TX beam peak direction in beam locked mode
· Proposal 2: It is suggested for RAN4 to review/revisit the beam lock condition of existing PRACH requirements
· Observation 3: existing PRACH MPR requirements implicitly indicate that fine beam were assumed, as MPR requirements are reduced power on top of power class MOP requirements.
· Proposal 3: It is suggested for RAN4 to review/revisit the beam width assumption of existing PRACH requirements and its feasibility
· Recommended WF
· FFS.

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

	R4-2218301
	Nokia, Nokia Shanghai Bell
	Observation 1: Beam lock function is unavailable in IDLE and INACTIVE modes. Holding the RAR to achieve UE maximum output power is one way of achieving the UE maximum power for BC tests during IDLE and INACTIVE states
Observation 2: As an alternative to not having BEAMLOCK in IDLE and INACTIVE, increasing the existing ra-Responsewindow to a large value can be considered. But doing so will also increase the test time as this timer is valid for each step in the power ramping process when the UE waits for the RAR..
Observation 3: Beam correspondence tests in the IDLE and INACTIVE modes need to be based solely on SSB reference signals. Existing SSB test configurations do not have enough samples to provide meaningful measurements for beam refinement procedures.
Observation 4: Inactive and Idle mode have different types of scenarios with some needing higher requirements than others due to e.g., SDT. These also need to factor in DRX. Testing all the scenarios will add to the test time. 
Proposal 1: As a part of the Random Access procedure, introduce an additional ra-ResponseWindow timer (example: ra-ResponseWindow-test) which is valid for the last preamble transmission can be explored.  Keeping this timer to a sufficiently large value will ensure that the UE keeps its beam waiting for a RAR response from the SS for a long period of time which will enable carrying out subsequent beam correspondence test or other tests as well in IDLE and INACTIVE mode in the absence of the BEAMLOCK function.
Proposal 2: Increase the SSB periodicity or increase the number of SSB beams for SSB based beam correspondence tests in IDLE/INACTIVE modes.
Proposal 3: UE in msgA for a 2 step RA SDT will have a payload to transmit and hence the requirements for this case need to be stricter than others. Consequently, a test capturing the likelihood of the UE waking up after either a shorter DRX length or a longer one for a RA SDT in INACTIVE also needs to be captured. Given that its not practical test all the scenarios, the ones requiring the strictest of all requirements need to be prioritized.

	R4-2218559
	Samsung
	[bookmark: _Hlk118932409]Proposal 1:	for beam correspondence of initial access and RRC_Inactive, Pcmax is not configured.
Proposal 2:	powerRampingStep is configured as 6dB, and further discuss if preambleReceivedTargetPower is configured as -100dBm or higher (before calibration).
Observation 1:	UE calculated path loss vary from direction to direction in 3D measurement grids.
Proposal 3:	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
Proposal 4:	it is proposed to holding RAR and further discuss the value for preambleTransMax.
Proposal 5:	It is just necessary to specify the spherical coverage performance of random access beam correspondence at the 50%-tile direction obtained from RRC_connected spherical coverage.
Observation 2:	unavailable beam lock function causes polarization related issues for RRC_INACTIVE and IA mode, even for existing RF requirements of PRACH, beam lock function related issue is identified in our companion contribution [2]
Proposal 6:	the testability limitation on polarization aspect can be addressed with following metric:
EIRP = maximum (EIRP(PolMeas=PolLink=), EIRP(PolMeas=PolLink=)) + ,
where is the ratio of  component EIRP and  component EIRP obtained from RRC_connected measurement in dB unit
Observation 3:	Beam correspondence requires the link antenna and measurement antenna should be at the same location, so the method of separate communication and measurement antenna is not applicable for beam correspondence test

	R4-2218638
	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 maintain UE staying in first step of PRACH rather than coming into step 2 of PRACH.
Observation 2: the UE doesn’t change Tx beam during the first three PREAMBLE transmission in RRM spec when testing UE behavior with no received RAR.
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. The first preamble with max achieved power seems like a good suggestion.

	R4-2218691
	Apple
	Proposal 1: The maximum output power in initial access is already achievable for the first preamble by well design the parameter.
Proposal 2: 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 3: It is proposed to check with RAN5 whether beam lock function can be defined for beam correspondence testing in initial access.
Proposal 4: it is proposed to focus beam correspondence test in initial access
Proposal 5: It may be not necessary to consider new test scenario with short/long DRX to trigger SDT mode in RRC_INACTIVE state.

	R4-2218692
	Apple
	LS to check with RAN5 whether it is feasible to lock the UE beam during initial access.

	R4-2218872
	vivo
	Observation 1: The DRX has no obvious impact on beam correspondence performance. 
Observation 2: The BC verification during the non-RRC_CONNCETED state is hard to move forward before we figure out the beam change issue.
Proposal 1: DRX does not need to be considered in the BC test.
Proposal 2: Send an LS to RAN5 asking for suggestions on solving beam change due to the lack of beam lock function.

	R4-2219598
	OPPO
	Observation 1:   BEAM_LOCK function was used to simplify test system by using one antenna for both communication and measurement purpose, but without this function the Tx performance can also be measured via separate communication and measurement antennas.
Observation 2:   It is possible for test system to support IA BC test with communication antenna relatively static to UE (rotating together), and use another antenna to measure the Tx power. Meanwhile, to support such test approach, current system may need to be updated.
Proposal 1:         Separate communication and measurement antennas can be considered as a candidate test system for further study. And the study outcome in the FR2 multi-Rx test SI can also be leveraged.
Observation 3:   When NW doesn’t send RAR, UE will try the preamble transmission with max 200 times configured by preambleTransMax IE defined in 38.331, after that RACH failure will happen.
Observation 4:   After RACH failure, UE will wait for a period and retransmit the preamble, but how long the waiting period is up to implementation. If long, then there will be testability issue.
Proposal 2:         The potential testability issue due to exceeding max number of RA preamble transmission times configured by preambleTransMax (max 200) need to be avoided in the test procedure design.
Observation 5:   It is possible to achieve MOP with holding RAR or with large initial target Tx power.

Proposal 3:         Either holding RAR or with large initial target Tx power is ok to achieve PRACH MOP, but large initial target Tx power has the merit of short test time.

	R4-2219817
	Huawei, HiSilicon
	Observation 1: The UE TX beam switching when RAR is held would have impact on EIRP spherical measurement result.
Proposal 1: The maximum output power of Msg1 could be achieved by properly configuring the parameters of ss-PBCH-BlockPower and preambleReceivedTargetPower.

	R4-2219902
	MediaTek
	Proposal 1: Preclude Option 1b for Issue 3-1-1.
Proposal 2: Consider how to guarantee zero P-MPR during tests for BC requirements for RRC_INACTIVE and initial access for Issue 3-1-2.
Proposal 3: Take Option 1 for Issue 3-2.
Proposal 4: Take Option 1 for Issue 3-3, and further discuss and down select from Option 1a and Option 1b.



The moderator can suggest a limited number of papers which could be presented.
	R4-2218559
	Samsung
	

	R4-2218691
	Apple
	

	R4-2218692
	Apple
	LS (anyway treated online)

	R4-2219598
	OPPO
	



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 3-1 Feasibility to achieve maximum output power
Sub-topic description It is encouraged that companies to contribute on how to configure the well-defined parameters to make UE to transmit at the maximum output power. It is also encouraged if there is any test issue to verify beam correspondence in initial access and RRC_IDLE and if a new test functionality is required.  
Open issues and candidate options before f2f meeting:
Issue 3-1-1: BC can be verified with well-defined parameters already available from legacy releases.
· Proposals
· Option 1: Feasible by holding RAR.
· Supported by Huawei, OPPO, Apple
· for beam correspondence of initial access and RRC_Inactive, Pcmax is not configured. (Samsung)
· 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 (Samsung)
· Option 2: Feasible already from the first preamble. 
· supported by Huawei, OPPO, Apple
· not supported by MediaTek
· It is also feasible to set a high PREAMBLE_RECEIVED_TARGET_POWER so that the UE has to reach the maximum output power and use a fine beam to reach the target power level. (Sony)
· 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. The first preamble with max achieved power seems like a good suggestion. (CMCC)
· Option 3:  The detail of how to enable the UE to transmit at max. output power is left to RAN5. 
· Supported by Qualcomm
· Recommended WF
· FFS
Issue 3-1-2: whether new test functionality is needed?
· Proposals
· Option 1: Introduce a beam lock function to RRC_INACTIVE and initial access.
· Option 1a: Ask RAN5 the feasibility of beam lock function
· Supported by Apple, Sony, Ericsson, vivo
· Option 2: Introduced a new RA response timer.
· Supported by Nokia
· Option 3: Consider how to guarantee zero P-MPR during tests for BC requirements for RRC_INACTIVE and initial access for Issue 3-1-2
· Supported by MediaTek
· Recommended WF
· Option 1a
[bookmark: _Hlk118887786]Sub-topic 3-2 Test scenario
Sub-topic description: It is further discussed if new test scenario specific to SDT is introduced.
Open issues and candidate options before f2f meeting:
Issue 3-2: Test scenario
· Proposals
· Option 1: A new test scenario with short/long DRX to trigger SDT mode in RRC_INACTIVE is introduced
· Supported by Nokia, MediaTek
· Not supported by Xiaomi, Apple, vivo
· Option 2: Existing test scenario from Rel-16 is reused.
· Recommended WF
· FFS

Sub-topic 3-3 Polarization aspects
Sub-topic description: It is further discussed whether and how testability issues should be addressed without beam lock function.
Open issues and candidate options before f2f meeting:
Issue 3-3: Polarization aspects
· Proposals
· Option 1: Testability limitation on polarization aspect shall be addressed
· Supported by Samsung, OPPO, MediaTek
· Option 1a: EIRP compensation according to R4-2218559
· Supported by Samsung
· Option 1b: Separate communication and measurement antenna
· Supported by OPPO
· Not supported by Samsung
· Option 2: No need or other solutions
· Recommended WF
· FFS

…..
