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1. Introduction
During RAN5#102, several discussion papers were presented to continue progressing on FR2 testability aspects about Rel-18 Beam Correspondence for Initial access. During the discussion, some companies raised the concern that, before discussing this Rel-18 topic, RAN5 should solve first the testability of FR2 RRM PRACH test case (TS 38.533 [1] TC 7.3.2.2.X for SA and 5.3.2.2.X for NSA) where FR2 PRACH absolute power is measured in some specific subtests.
This contribution analyses differences/commonalities between Rel-18 Beam Correspondence for Initial Access and FR2 RRM Random Access test cases.
2. [bookmark: _Ref31104997]Discussion
Following sections describes, in high level manner, differences and commonalities between different PRACH requirements across RRM [1] and RF [3] specs:
· Rel-18 Beam Correspondence for Initial Access
· Rel-15 FR2 PRACH power measurements in RRM random access test cases
· Rel-15 FR2 PRACH time mask test case
2.1 Test cases analysis
2.1.1 Rel-18 Beam Correspondence for Initial Access
Rel-18 Beam Correspondence for Initial Access requires following aspects for PRACH power measurements:
· UE achives Pcmax before PRACH measurements.
· To measure an average power across several ms.
· To measure PRACH after UE power is stable. Hence, several first preambles needs to be discarded.
· Optimal Tx beam selection is required.
· UE beam lock is needed.
· Metric: Spherical coverage.
[bookmark: _Ref115975103]Observation 1. Rel-18 BC for Initial access requires to measure at Pcmax across stable Tx preambles.
2.1.2 Rel-15 FR2 RRM random access test cases
Rel-15 FR2 RRM Random access test cases are not concluded for those subtests where PRACH power measurement is required. Extracted from [1]:
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PRACH power characteristics in Rel-15 FR2 random access test cases:
 
· First preamble for absolute power. Extracted from 5.3.2.2.1 test case in [1]:
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· Expected Power level: 0.6dBm is the expected PRACH power level based on test requirements:
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· Absolute power tolerance needs to be added:
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· Absolute power tolerance requirement defined in [2] as follows:
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[bookmark: _Ref139451268]Observation 2. Rel-15 RRM random access test cases requires to measure first preamble around 0.6dBm within absolute power tolerance requirement as defined in TS 38.101-2 Table 6.3.4.2-1.
Observation 3. Absolute power tolerance of ±14 dB needs to be considered in PRACH absolute power measurements in Rel-15 FR2 random access TCs.
Observation 4. Rel-15 FR2 Random Access test cases will checked PRACH absolute power level as 0.6 dBm ± 14 dB.

2.1.3 Rel-15 PRACH time mask test case
Rel-15 PRACH time mask test case is not concluded yet in [3].
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PRACH power characteristics in Rel-15 PRACH time mask test case:
· PRACH power level based on open loop power control parameters.
· Requirement does not specify first preamble.
· The period of the measurement shall be the slot during the PRACH preamble transmission.
· Requirement does not specify PRACH power level.
[bookmark: _Ref139451271]Observation 5. Rel-15 PRACH time mask requirement does not specify which preamble and expected power level needs to be measured.
Observation 6. Rel-15 PRACH time mask test case is not completed due to open testability aspects not concluded in terms of UE beamforming for PRACH transmission: TE can’t control UE beamforming for PRACH transmission.

2.2 Differences between Rel-18 and Rel-15 PRACH test cases
As described in section 2.1, there are differences between Rel-18 Beam correspondence for Initial Access requirement and Rel-15 PRACH test cases.
Differences:
· Number of preambles to be measured.
· Which preamble to be measured.
· Expected PRACH power level.
· UE beam lock function.
· FR2 metric: Spherical coverage vs EIRP
[bookmark: _Ref124155652]Proposal 1. Considering differences between Rel-15 and Rel-18 PRACH requirements it is proposed to decouple the analysis and way forward between Rel-18 Beam Correspondence for Initial access from Rel-15 PRACH test cases.

2.3 Way forward on Rel-15 RRM random access
In Rel-15 RRM random access test cases, it is observed in the lab a variability on PRACH absolute power level for first preamble across different run of same TC in same test platform for same device under test. The variability in real measurements is around expected power level (0.6dBm) ± 13 dB. This variability could be related to common topic treated in previous section: TE can’t control UE beamforming for PRACH transmission.
However, in section 2.1.2 of this document clarifies that the absolute PRACH power, for the first preamble in RRM FR2 random access test cases, shall have an accuracy within Absolute power tolerance requirement (±14 dB). Additionally, test tolerance on top of Absolute power tolerance needs to be added based on test system Measurement uncertainty. Hence, this variability in real results looks aligned with Absolute power tolerance requirements.
Observation 7. PRACH absolute power level results in the lab for first preamble in Rel-15 RRM random access test cases are aligned with Absolute power tolerance requirements. Hence, there is not a need to control UE beamforming for PRACH transmission in Rel-15 RRM random access test case.
Proposal 2. To consider Rel-15 RRM Random access subtest for PRACH absolute power level testable.
Observation 8. Pending to conclude with Test Tolerances based on Measurement Uncertainty for Uplink absolute power measurement term in [1] Annex F.
3. Conclusion
The following observations and proposals were made in this contribution. 
Observation 1. Rel-18 BC for Initial access requires to measure at Pcmax across stable Tx preambles.
Observation 2. Rel-15 RRM random access test cases requires to measure first preamble around 0.6dBm within absolute power tolerance requirement as defined in TS 38.101-2 Table 6.3.4.2-1.
Observation 3. Absolute power tolerance of 14 dB needs to be considered in PRACH absolute power measurements in Rel-15 FR2 random access TCs.
Observation 4. Rel-15 FR2 Random Access test cases will checked PRACH absolute power level as 0.6 dBm ± 14 dB.
Observation 5. Rel-15 PRACH time mask requirement does not specify which preamble and expected power level needs to be measured.
Observation 6. Rel-15 PRACH time mask test case is not completed due to open testability aspects not concluded in terms of UE beamforming for PRACH transmission: TE can’t control UE beamforming for PRACH transmission.
Observation 7. PRACH absolute power level results in the lab for first preamble in Rel-15 RRM random access test cases are aligned with Absolute power tolerance requirements. Hence, there is not a need to control UE beamforming for PRACH transmission in Rel-15 RRM random access test case.
Observation 8. Pending to conclude with Test Tolerances based on Measurement Uncertainty for Uplink absolute power measurement term in [1] Annex F.
Proposal 1. Considering differences between Rel-15 and Rel-18 PRACH requirements it is proposed to decouple the analysis and way forward between Rel-18 Beam Correspondence for Initial access from Rel-15 PRACH test cases.
Proposal 2. To consider Rel-15 RRM Random access subtest for PRACH absolute power level testable.
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Editor's note: This test case is incomplete for Test 2, 3 and 7. The following aspects are either missing or not yet
determined:

- The settable window for first preamble uplink power and the uplink calibration process are FFS.

- The test requirement for absolute uplink power is FFS.
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5.6. Measure the power and timing of the first preamble and it shall not exceed the values specified in
5.3.2.2.1.5. Measure the relative power and timing applied to additional preambles (last 4 preambles) and it
shall not exceed the values specified in 5.3.2.2.1.5.
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Test 2: Correct behaviour when receiving Random Access Response

- The power of the first preamble shall be 0.6 dBm within the accuracy specified in Table 5.3.2.2.1.5-3.
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The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula as
defined in TS 38.213 [8] clause 7.4 and apply this power level at the first preamble or additional preambles. The
absolute power applied to the first preamble shall have an accuracy as defined in TS 38.101-2 [3] Table 6.3.4.2-1. The
relative power applied to additional preambles shall have an accuracy as specified in TS 38.101-2 [3] Tables 6.3.4.3-1
and 6.3.4.3-2.
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Table 6.3.4.2-1: Absolute power tolerance

Power Range Tolerance

Pint 2 P 2 Prmin +14.0dB

Pmax 2 P > Pint +12.0dB
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Table 6.3.4.2-2: Intermediate power point

Power Parameter Value

Pint Pmax — 12.0 dB
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Editor’s Notes: This clause is incomplete. The following aspects are either missing or not yet determined:
- Message contents are not complete

- Measurement uncertainty and Test tolerance are not complete

- Test requirements are not complete

- PRACH configuration index is not complete

- The further investigation is essential that how does beamforming affect the initial access procedure

- TP analysis is FFS.




