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1.	Introduction
RAN4 has been working on Phase 3 of NR RF requirements enhancement for FR2, being now core part completed and performance part at 85% completion according to latest status report [2]. One of the goals of this work item has been to define UE beam correspondence requirements for initial access.
As part of such work, one LS was sent from RAN4 to RAN5 [3] regarding the testability for the beam correspondence during initial access requirement and the potential need of test functions to lock the beam and/or set required UL output power to enable accurate measurements. RAN5 discussed that topic based on inputs provided in [4] and finally an LS response was sent in [5].
Finally, the following agreements were achieved:
1. Beam correspondence during initial access requirement added to 3GPP TS 38.101-2 [6] according to [7]:
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2. Addition to 3GPP TR 38.891 [8] according to text proposal in [9]:
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3. LS to RAN5 clarifying the assumptions used to define the requirement [10].
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Based on RAN4 progress and guidelines, when defining the test for beam correspondence for initial access, RAN5 needs to discuss its feasibility and how to shape test functions required. 
On the other hand, in RAN5#101, a proposal to trigger corresponding work item in RAN5 [11] was discussed and approved at RAN5 level but not submitted for approval to RAN#102, as it was decided to postpone it until core specification part was set as complete in RAN4. Such proposal has been resubmitted to RAN5#102 [12]. 
Even if work item has not been yet approved, this document triggers discussions on test functions required for beam correspondence for initial access, considering that potential new test functions might impact ME (Mobile Equipment) specifications and it is desirable to minimize delays on test functions definition after Rel-18 freezing dates.
[bookmark: OLE_LINK53]2. 	Discussion
This clause provides initial analysis of aspects to be discussed before defining test functions required for beam correspondence during initial access.
2.1 Standalone vs non-standalone
Even if 5G NR Initial access procedure is defined for two operation modes (non-standalone (NSA) and standalone (SA)), RAN4 has only defined requirements for beam correspondence during initial access for standalone operation.
[bookmark: Obs1]Observation 1: Beam correspondence for initial access requirements are applicable only to SA operation mode.
[bookmark: Prop1]Proposal 1: Discuss test functions required for beam correspondence for initial access for standalone (SA) operation mode. Impact should be added into 3GPP TS 38.509 [14].
2.2 Feasibility of test functions in idle mode for SA operation
In SA operation, most of the test functions require the UE to be in connected mode with SRBs established in order to exchange test control messages (NAS message piggybacked under a RRC message). Probably, the only exception to this statement is the ACTIVATE TEST MODE test function, whose impact is kept even if RRC connection is released (according to generic procedure for idle defined in 3GPP TS 38.508-1 [15] clause 4.5.2), i.e. the UE somehow maintains such configuration when RRC connection is released. 
The test functions for beam correspondence during SA initial access somehow will require a similar behaviour on the device but with the following difference: beam lock or power handling test function will not be applied immediately but in the following initial access procedure while test mode activation could occur as soon as the ACTIVATE TEST MODE was received. This difference shall be properly documented in test functions definition.
[bookmark: Obs2]Observation 2: Test functions with impact during idle state are understood as feasible as soon as the proper pre-configuration has occurred before such idle state, assuming the UE can handle such pre-configuration.
[bookmark: Prop2]Proposal 2: Chipset vendors to confirm that UE pre-configuration with required test functions is feasible, i.e. not lost after releasing the RRC connection in the preamble of the test and with impact in the following RACH procedure. 
2.3 Scope of test function: beam lock and/or UL power
One of the RAN4 assumption when defining the beam correspondence for initial access requirements has been that UE achieves Pcmax before PRACH EIRP measurement is performed [10]. 
During RAN4 discussions, multiple options to achieve such maximum UL power were considered, as documented in 3GPP TR 38.891 [8] clause 6.4:
· Holding RAR with well-defined parameters:
· UE can ramp up its power when RAR is held since it will trigger PRACH retransmission, and adjusting each individual RA response window may affect the overall test time. 
· UE may also achieve MOP quickly by setting the preambleReceivedTargetPower properly with as few as possible PRACH re-transmission. 
· In addition, during the initial access, UE might start transmitting preamble once it detects the SSB RSRP higher than preconfigured threshold on one RX beam, even if this RX beam is not the optimal one that UE could form, so the test function needs to be considered. The details of test function and the details of the parameter configured in the test can be left to RAN5.
RAN5 should discuss whether the scope of test functions required for beam correspondence during initial access is only locking the beam or also setting the UL power transmission to Pcmax. 
Conformance testing always tries to minimize the scope of test functions in order to make testing as close as possible to actual deployments.
[bookmark: Prop4]Proposal 3: Restrict the scope of test functions required for beam correspondence during initial access to only beam lock as far as alternative options to set the UE to transmit to Pcmax are demonstrated feasible.
2.4 Wait time before locking the beam
In 3GPP TS 38.521-2, anytime that either a beam is selected or UL power is re-configured to a different targe power, test procedures include a test step allowing at least BEAM_SELECT_WAIT_TIME for the UE Tx beam selection to complete. 
[bookmark: Obs3][bookmark: _Hlk159447008]Observation 3: In the beam correspondence for initial access, a wait time to allow the UE to select the appropriate beam might be required (BEAM_SELECT_WAIT_TIME_IA).
During BEAM_SELECT_WAIT_TIME_IA, the SS would be expected to hold RAR so the UE has multiple PRACH occasions before locking the beam.
In case BEAM_SELECT_WAIT_TIME_IA is required, there is a need to define when such interval starts: RAN5 could discuss the proposal to start the wait time as soon as the next first PRACH preamble is sent. Consequently, BEAM_SELECT_WAIT_TIME_IA will have a direct impact when determining the testability aspects and deciding whether the test function needs to cover the UL power setting to Pcmax on top of locking the beam. Until an estimation of BEAM_SELECT_WAIT_TIME_IA is not available, feasibility analysis cannot be run.
To be noticed that sending test function to lock the beam and waiting the BEAM_SELECT_WAIT_TIME_IA will be required when testing at each measurement grid point (as requirement is defined with a spherical coverage metric) so BEAM_SELECT_WAIT_TIME_IA will be also a critical factor in the overall testing time of the beam correspondence during initial access test case.
[bookmark: Prop5]Proposal 4: Gather the following feedback from chipset vendors regarding beam correspondence during initial access test procedure:
· The need to wait time (BEAM_SELECT_WAIT_TIME_IA) to allow the UE to select the appropriate beam in each grid position.
· In case BEAM_SELECT_WAIT_TIME_IA is needed, the maximum value BEAM_SELECT_WAIT_TIME_IA might have.
[bookmark: Prop6]Proposal 5: RAN5 to trigger feasibility analysis regarding beam correspondence during initial access test once BEAM_SELECT_WAIT_TIME_IA maximum value estimation is available. Multiple options to set UL power to Pcmax shall be considered in this analysis.
Proposal 6: RAN5 to further discuss whether BEAM_SELECT_WAIT_TIME_IA needs to be a parameter of the required test functions. 
2.5 New test function vs update of existing test function
RAN5 should discuss whether:
· Existing UE Beamlock test Functions (as per 3GPP TS 38.509 [14] clause 5.4) could be extended to accommodate the need of beam lock and/or UL power setting to Pcmax required for beam correspondence during initial access or 
· New test functions would be required.
Probably, this discussion might not take place until further progress is done on basic aspects discussed in this document regarding expectation on the test functions.
[bookmark: Prop8][bookmark: Prop7]Proposal 7: RAN5 to further discuss whether existing UE Beamlock test Functions (as per 3GPP TS 38.509 [14] clause 5.4) could be extended to accommodate the need of beam lock and/or UL power setting to Pcmax required for beam correspondence during initial access or new test functions would be required.
2.6 Drafting specifications impact
As described along this document, the testability of beam correspondence during initial access requirements is complex and needs to be checked carefully. Even when it is desirable to have test functions definition complete as close as possible to Rel-18 freezing dates, it will probably make no sense to add definition of test functions before all RAN4 assumptions described in [10] are confirmed as testable. Hence, progress shall be documented as draft CRs up to this point.
[bookmark: Prop9]Proposal 8: When defining test functions required for beam correspondence for initial access, progress shall be done using draft CRs until all RAN4 assumptions in [10] are confirmed as testable. 
3. 	Conclusion
Even if work item has not been yet approved, this document triggers discussions on test functions required for beam correspondence for initial access, considering that potential new test functions might impact ME (Mobile Equipment) specifications and it is desirable to minimize delays on test functions definition after Rel-18 freezing dates.
The following observations and proposals are made: 
Observation 1: Beam correspondence for initial access requirements are applicable only to SA operation mode.
Proposal 1: Discuss test functions required for beam correspondence for initial access for standalone (SA) operation mode. Impact should be added into 3GPP TS 38.509 [14].
Observation 2: Test functions with impact during idle state are understood as feasible as soon as the proper pre-configuration has occurred before such idle state, assuming the UE can handle such pre-configuration.
Proposal 2: Chipset vendors to confirm that UE pre-configuration with required test functions is feasible, i.e. not lost after releasing the RRC connection in the preamble of the test and with impact in the following RACH procedure. 
Proposal 3: Restrict the scope of test functions required for beam correspondence during initial access to only beam lock as far as alternative options to set the UE to transmit to Pcmax are demonstrated feasible.
Observation 3: In the beam correspondence for initial access, a wait time to allow the UE to select the appropriate beam might be required (BEAM_SELECT_WAIT_TIME_IA).
Proposal 4: Gather the following feedback from chipset vendors regarding beam correspondence during initial access test procedure:
· The need to wait time (BEAM_SELECT_WAIT_TIME_IA) to allow the UE to select the appropriate beam in each grid position.
· In case BEAM_SELECT_WAIT_TIME_IA is needed, the maximum value BEAM_SELECT_WAIT_TIME_IA might have.
Proposal 5: RAN5 to trigger feasibility analysis regarding beam correspondence during initial access test once BEAM_SELECT_WAIT_TIME_IA maximum value estimation is available. Multiple options to set UL power to Pcmax shall be considered in this analysis.
Proposal 6: RAN5 to further discuss whether BEAM_SELECT_WAIT_TIME_IA needs to be a parameter of the required test functions. 
Proposal 7: RAN5 to further discuss whether existing UE Beamlock test Functions (as per 3GPP TS 38.509 [14] clause 5.4) could be extended to accommodate the need of beam lock and/or UL power setting to Pcmax required for beam correspondence during initial access or new test functions would be required.
Proposal 8: When defining test functions required for beam correspondence for initial access, progress shall be done using draft CRs until all RAN4 assumptions in [10] are confirmed as testable.
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6.6.4  Beam correspondence for power class 3

6641 General

The beam correspondence requirement for power class 3 UEs i RRC_CONNECTED consists of three components: UE
‘minimum peak EIRP (as defined in Clause 6.2.1.3), UE spherical coverage (as defined in Clause 6.2.1.3), and beam
correspondence tolerance (as defined in Clause 6.6.4.2). The beam correspondence requirement is fulfilled ifthe UE
satisfies one of the following conditions, depending on the UE's beam correspondence capability [E
beamCorrespondencelVithoutUL-BeamSweeping, as defined in TS 38.306 [14]:

'UEs supporting FR2-2 shall support beamCorrespondencelVithoutUL-BeamSweeping.

- If beamCorrespondenceWithoutUL-BeamSweeping is supported, the UE shall meet the minimum peak EIRP
sequirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with
its autonomously chosen UL beams and without uptink beam sweeping. Such a UE is considered to have met
the beam correspondence tolerance requirement,

- If beamCorrespondence WithoutUL-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
sequirement according to Table 6.2.1.3-3 using the side conditions for SSB bazed enhanced beam
correspondence requirements as defined in Clavse 6.6.4.3.2.

- If beamCorrespondence W ithoutUL-BeamSweeping and beamCorrespondenceCSLRS-based-r6 ace supported,
the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage
sequirement according to Table 6.2.1.3-3 using the side conditions for CSL-RS based enhanced beam
correspondence requirements as defined in Clavse 6.6.4.3.3

- If beamCorrespondence WithoutUL-BeamSweeping is not present, the UE shall meet the minimum peak EIRP
sequirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with
uplink beam sweeping. Such a UE shall meet the beam correspondence tolerance requirement defined in Clause
6.6.42 and shall support uplink beam management, as defined in TS 38.306 [14]

- If beamCorrespondence W ithoutUL-BeamSweeping is not present and beamCorrespondenceSSB-based-rI6 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].

- If beamCorrespondence WithoutUL-BeamSweeping is not present and beamCorrespondenceCSI-RS-based-rl6 is
supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.13-1 and spherical
coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping using the side conditions for CSI-
RS based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.3. 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].

The beam correspondence requirement for power class 3 UEs in initial access and in RRC_INACTIVE consists of UE.
spherical coverage only

- UE shall meet the spherical coverage requirement for intial access and RRC_INACTIVE according to Table

6.2.1.3-3. with its autonomously chosen UL beams and without uplink beam sweeping, using the side conditions
for initial access and in RRC_INACTIVE as defined in Clause 6.6.4.3.4,
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66434 Side Condition for Beam Correspondence requirements in initial access and

RRC INACTIVE

The beam correspondence requirements for beam correspondence i inital access and RRC_INACTIVE are only
‘applied under side conditions in Clause 6.6.4.3.2.

6644  Applicability

For UEs supporting more than one type of beam correspondence in RRC_CONNECTED, the following applicability
rules apply:

1£a UE meets enhanced beam correspondence requirements either based on SSB or based on CSLRS, itis
considered to have met the beam correspondence requirements based on SSB and CSLRS.

For a UE supporting cither SSB based or CSLRS based enhanced beam correspondence, the UE shall meet the
supported enhanced beam correspondence requirements.

For a UE supporting both SSB based and CSLRS based enhanced beam correspondence, the UE shall meet both
SSB based and CSI-RS based enhanced beam correspondence requirements and the following applicability rules
for verifying the requirements apply:

- The enhanced beam correspondence requirements shall be verified with the SSB based enhanced beam
correspondence side conditions in clause 6.6.4.3.2. Ifthe UE meets the SSB based enhanced beam
correspondence requirements using the side conditions in clause 6.6.4.3. and meets the minimum peak EIRP
sequirement as defined in clause 6.2.1.3 using the CSLRS based side conditions in clause 6.6.4.3.3, where the
ik direction is determined in the SSB based enhanced beam correspondence test, the UE is considered to
have met both the SSB based and CSLRS based enhanced beam correspondence requirements

- Otherwise, if UE does not meet the minimum peak EIRP requirement as defined in clause 6.2.1.3 using the
CSLRS based side conditions in clavse 6.6.4.3.3, the enhanced beam correspondence requirements shall be
Surther verified for the UE with the CSLRS based enhanced beam correspondence side conditions in clause
66433

For the beam correspondence requirement for power class 3 UES in initial access and in RRC_INACTIVE. the
Following applicability rules apply:

-_Ifa UE meets beam correspondence requirements i initial access. it is considered to have met the beam

correspondence requirements in RRC_INACTIVE
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6.4  Testing impact
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1 Overall description

One of the objectives of Rel-18 NR_RF_FR2_Ph3 Wi is to study the beam correspondence requirements in
initial access. RAN4 has achieved following agreements

- Specify the beam correspondence requirements for PRACH msg1

- The PRACH beam correspondence requirements are specified as an EIRP spherical coverage
requirement

- Enable multiple PRACH transmissions in testing mode, including holding RAR.

- The accumulated PRACH power measurement period is at least 1ms.

- The requirement s verified with the test metric of EIRP (Link=spherical coverage grid, Meas=Link
angle)

RAN has agreed on the PRACH EIRP spherical coverage requirement based on working assumptions of test
condition as below. RAN4 respectfully asks RANS to evaluate following working assumptions and provide
feedback if RANS identifies any issue related to the working assumj

- RAN has agreed to inform RANS to develop the beamlock function in inital access

- UE locks the beam direction after requested by test equipment

- UE s keptin RRC_IDLE state to ensure at least ms EIRP measurement period for PRACH

- Enable multiple PRACH transmissions in testing mode, including holding RAR.

- UE transmits with the optimal Tx beam that s autonomously selected by UE.

- UE achieves Pcmax before PRACH EIRP measurement

- UE transmits PRACH with gap <=20ms

- To accelerate the testing, it's recommended to use the longest applicable PRACH preamble format
and minimum gap between PRACH transmission
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6213 UE maximum output power for power class 3

The following requirements define the masimum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). In case of initial access and RRC_INACTIVE. the cumulative period of measurement shall
‘equal or exceed ms The minimum output power values for EIRP are found in Table 6.2.1.3-1. The requirement is
erified with the test metric of total component of EIRP (Link=TX beam peak direction, Meas=Link angle). The
sequirement for the UE which supports 2 single FR2 band is specified in Table 6.2.1.3-1. The requirement for the UE
which supports multiple FR2 bands i specified in both Table 6.2.13-1 and Table 6.2.13-4.

Table 6.2.1.3-1: UE minimum peak EIRP for power class 3
Operafing band | Win peak EIRP (dBm]
257 22.4
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