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[bookmark: _Toc116995841]Introduction
The Rel-18 NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 WI includes the following objectives for defining UE beam correspondence requirements for RRC_INACTIVE and initial access. 

	Beam correspondence requirements for RRC_INACTIVE and initial access
· Specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for SSB-based beam correspondence without UL beam sweeping [RAN4 RF]
· For RRC_INACTIVE specify at least requirements for Random Access SDT and Configured Grant SDT
· Requirements for other transmission within RRC_INACTIVE state are not precluded.
· [bookmark: _Hlk110603992]For initial access, specify requirements and verification of beam correspondence requirements based on msg1 spherical coverage (at least) 
· Study the potential impact on testability aspects (i.e., test time).




In this contribution we deal with the remaining topics:

	[bookmark: _Hlk118276651]Sub-topic 1-1 Tolerance requirement for msg1 spherical coverage
Issue 1-1: Tolerance requirement for msg1 spherical coverage
· Proposals
· Option 1: No tolerance based on BC without UL beam sweeping (Sony, Ericsson, Qualcomm, Nokia, CMCC)
· Option 2: 3 dB relaxation or tolerance based on BC without UL beam sweeping (Apple)
· Option 3: 3.5 dB (Samsung)
· Option 4: Include relative power tolerance (vivo)
· Option 5: 14 dB (Xiaomi)
· WF
· Power tolerance and spherical coverage requirement should be jointly considered.
· RAN4 acknowledges the UE requires sufficient transmit opportunities to optimize the output power accuracy (settling time). 
· FFS the feasibility of sufficient transmit opportunities and the impact of wait time during the test.
· FFS, companies are encouraged to bring details of mechanisms that they believe cause error in Tx power level settling during initial access.

Issue 1-3: Requirement applicability
· Proposals
· Option 1: Mandatory from Rel-18 (Nokia, ZTE, Samsung, Apple (conditionally), Sony)
· Option 2: Optional (vivo (by declaration), Xiaomi, MediaTek, oppo)
· WF
· FFS


Power Tolerance
In the current standard 38.101-2, there are both requirements for spherical coverage and power control requirements for RRC_connected mode. In the power control requirement, 3 tolerances are defined which are absolute power tolerance, relative power tolerance, and aggregate power tolerance. So, if the UE can pass the power control requirements, then, for all other tests, the power fluctuations within the absolute power tolerance, relative power tolerance, and aggregate power tolerance are allowed. Therefore, the power fluctuation in the current test of spherical coverage in RRC_connected mode should be observed and allowed. Similar to the RRC_connected mode tests, during the initial access test, we should also observe the power fluctuation when UE transmits PRACH. This is allowed if UE passes the requirement of power control tolerance.
[bookmark: _Toc146741828]Both spherical coverage and power control are defined separately, and they are different tests. If UE can pass the power control requirement, then the power fluctuation during the test of spherical coverage is allowed in both RRC_connected mode and initial access mode. 
In TS 38.101-2, the relative power tolerance is already applied to PRACH, according to the table 6.3.4.3-1 and 6.3.4.3-2, even though the conformance test may be only done for PUSCH. So, the impact of relative tolerance is already included in the existing BC requirement. As for the absolute and aggregate power tolerance, they are also applicable to both PRACH and PUSH based on the definition of non-contiguous transmission described in TS 38.101-2 clauses 6.3.4.2 and 6.3.4.4. The power transmission mechanism of PRACH and PUSH is the same. We acknowledge that for the PRACH, open-loop control is applied, and for the PUSCH, the close-loop control is applied. The duration of the power stabilization procedure may be different and longer than 200ms waiting time for the power of the EIPR to be stabilized at each Tx beam direction may needed in the design of PRACH test (based on the current spherical coverage test procedure in 38.521-2, chapter 6.6.1.4.2, steps 1.3 and 1.4).
[bookmark: _Toc145677461][bookmark: _Toc145677621][bookmark: _Toc145677751][bookmark: _Toc146741829]We acknowledge that for the PRACH, open-loop control is applied, and for the PUSCH, the close-loop control is applied. The duration of the power stabilization procedure may be different and the design of doing PRACH test is needed for RAN5.

[bookmark: _Toc146741830][bookmark: _Toc145677464][bookmark: _Toc145677624][bookmark: _Toc145677754]The power transmission mechanism of PRACH and PUSH is the same. The current power tolerance requirement is applicable to both PRACH and PUSCH based on the definition of non-contiguous transmission described in TS 38.101-2 clauses 6.3.4.2 and 6.3.4.4. We can reuse the current power control tolerance for initial access.  
[bookmark: _Toc146741831]The impact of wait time during the test should not be considered as the power tolerance will cover the uncertainties in UE transmit power.
[bookmark: _Toc146741832]The spherical coverage requirement should only serve the purpose of checking the UE's output power strength. We should not mix the power control tolerance requirement with the spherical coverage requirement in the initial access tests.
As defined in TS 38.213, in case of Random access, the PRACH transmission power computation contains path loss estimation (PL) along with the UE configured maximum output power and PRACH target reception power. 
[image: ]
By setting these parameters appropriately, the UE can radiate at maximum power from the transmission of the first msg1 itself. To further account for power accuracy and settling time within the UE, by appropriately configuring the ‘preambleTransMax’ and ‘ra-ResponseWindow’ the UE can transmit the msg1 multiple times within a short duration of time when the RAR is withheld. 
[bookmark: _Toc146741833]Appropriate configuration of the parameters used to arrive at the preamble transmission power will ensure that the UE transmits at maximum power from the first msg1 transmission itself.
[bookmark: _Toc146741834]Having already transmitted at maximum power from the first msg1 transmission, configuration of ‘preambleTransMax’ and ‘ra-ResponseWindow’ parameters can provide the UE ample opportunities to retransmit the msg1 multiple times within a short period of time by withholding the RAR.
Furthermore, in IDLE and INACTIVE modes, 3GPP Rel-17 has defined Tracking reference signal (TRS) signals. The highest configurable allocation of TRS is two consecutive slots with 2 symbols per slot for IDLE mode and a periodicity of 10 slots, which amounts to 4 occasions for the UE to sweep every 1.25 ms in FR2 120 KHz SCS. 
[bookmark: _Toc146741835]Given that the UE can transmit at maximum power from the first transmission and has further opportunities to re-transmit the msg1 at regular short intervals by appropriate configuration settings, there seems to be no pressing need for further relaxations on top of the spherical coverage requirements.
In IDLE and INACTIVE mode, SSB signals are the only means of measurements for the UE. This means that purely SSB based tests for beam correspondence need to be introduced. 
As discussed in #108, the UE will require adequate transmission opportunities for testing in IDLE mode. The existing SSB test configurations in TS 38.133 for FR2 have been defined with a periodicity of 20 ms and 2 SSB beams which are not sufficient to provide meaningful results for UE beam correspondence conformance tests in IDLE mode. 
Hence, we propose to decrease the SSB periodicity to 5ms and increase the number of SSB beams for SSB based beam correspondence tests.
[bookmark: _Toc146741836]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. 
[bookmark: _Toc146741837]Decrease the SSB periodicity and increase the number of SSB beams for SSB based beam correspondence tests in IDLE/INACTIVE modes.


[bookmark: _Toc116995848]UE Capability 
[bookmark: _Hlk131431014][bookmark: _Hlk131431023]The objectives of the Rel-18 WID in [1] define that UE beam correspondence requirements for RRC_INACTIVE and initial access will be specified using SSB-based beam correspondence and without UL beam sweeping. This means that UEs need to support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 UE capabilities. 
For initial access, the beam correspondence requirement specified in this WI should be mandatory for all UE from Rel-18 and onward as we agreed no new UE capability for beam correspondence is introduced in RAN#105. This means UE not supporting beamCorrespondenceWithoutUL-BeamSweeping or beamCorrespondenceSSB-based-r16 is not allowed in Rel-18. Or at least UE needs to meet the Rel-18 requirement in initial access regardless of the beam correspondence requirement in connected mode.
[bookmark: _Toc146741838]Beam correspondence for IDLE mode should be a mandatory feature from Rel-18 and onwards. 

Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: Both spherical coverage and power control are defined separately, and they are different tests. If UE can pass the power control requirement, then the power fluctuation during the test of spherical coverage is allowed in both RRC_connected mode and initial access mode.
Observation 2: We acknowledge that for the PRACH, open-loop control is applied, and for the PUSCH, the close-loop control is applied. The duration of the power stabilization procedure may be different and the design of doing PRACH test is needed for RAN5.
Observation 3: The power transmission mechanism of PRACH and PUSH is the same. The current power tolerance requirement is applicable to both PRACH and PUSCH based on the definition of non-contiguous transmission described in TS 38.101-2 clauses 6.3.4.2 and 6.3.4.4. We can reuse the current power control tolerance for initial access.
Observation 4: The impact of wait time during the test should not be considered as the power tolerance will cover the uncertainties in UE transmit power.
Proposal 1: The spherical coverage requirement should only serve the purpose of checking the UE's output power strength. We should not mix the power control tolerance requirement with the spherical coverage requirement in the initial access tests.
Observation 5: Appropriate configuration of the parameters used to arrive at the preamble transmission power will ensure that the UE transmits at maximum power from the first msg1 transmission itself.
Observation 6: Having already transmitted at maximum power from the first msg1 transmission, configuration of ‘preambleTransMax’ and ‘ra-ResponseWindow’ parameters can provide the UE ample opportunities to retransmit the msg1 multiple times within a short period of time by withholding the RAR.
Observation 7: Given that the UE can transmit at maximum power from the first transmission and has further opportunities to re-transmit the msg1 at regular short intervals by appropriate configuration settings, there seems to be no pressing need for further relaxations on top of the spherical coverage requirements.
Observation 8: 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.
Proposal 2: Decrease the SSB periodicity and increase the number of SSB beams for SSB based beam correspondence tests in IDLE/INACTIVE modes.
Proposal 3: Beam correspondence for IDLE mode should be a mandatory feature from Rel-18 and onwards.
[bookmark: _Toc116995849]
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[bookmark: _Toc117000708]Text proposal to TR 38.891
<Start of changes>
6.3.1	RF	
In RRC connected state, beam correspondence requirement is considered as fulfilled if the UE meets the corresponding minimum peak EIRP and spherical coverage requirement for that power class with its chosen UL beams with or without relying on uplink beam sweeping. Beam correspondence tolerance requirement could also be considered for UE supporting beam management relying on UL beam sweeping. 
While in initial access and RRC_INACTIVE state, UL beam sweeping is not available. The focus is how to specify UE beam correspondence requirements for only SSB-based beam correspondence without UL beam sweeping as well as the implication to legacy UE capabilities.
RAN4 discussion is mainly focused on minimum peak EIRP and spherical coverage requirement for beam correspondence in initial access and RRC_INACTIVE state in R18. Since the UE behavior for beam management in initial access, RA-SDT and CG-SDT in RRC_INACTIVE state is the same, common set of beam correspondence requirement can be defined to well accommodate these scenarios. To save test effort, the beam correspondence requirement only needs to be tested for initial access based on Msg1 which is thought to be the most critical scenario. 
1. Minimum peak EIRP
Only SSB based beam correspondence requirement for minimum peak for RRC_CONNECTED state is based on fine beam implementation which is considered as too restrictive and not applicable for initial access from the perspective of addressing different beam type implementation. 
Minimum peak EIRP will not be considered for initial access.

2. Spherical coverage requirement at 50%-tile
The beam correspondence requirement for UEs in initial access and RA/CG-SDT in RRC_INACTIVE consists of UE spherical coverage which is same as that defined for UEs in RRC_CONNECTED mode.
The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 1 below. The requirement is verified with the test metric of the total component of EIRP (Link=Beam peak search grids, Meas=Link angle).
[bookmark: _Hlk142590289]Table 1: UE spherical coverage for power class 3 
	[bookmark: _Hlk142590317]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 
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: The accumulative period of measurement for PRACH transmission shall be at least 1 ms. 
NOTE 5: The requirements in this table are verified only in RRC_CONNECTED state and initial access state. 



UE shall meet the spherical coverage requirement according to Table 6.2.1.3-3 in TS 38.101-2 using the side conditions for initial access and RA/CG-SDT in RRC_INACTIVE as defined in Clause 6.6.4.3.4 of TS 38.101-2.
<End of changes>
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