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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]Power tolerance due to open loop power control in initial access is for further discussion.
· Option 1: No tolerance is introduced.
· Option 2: The power tolerance should be introduced according to TS 38.101-2 clause 6.3.4.2, 6.3.4.3, or 6.3.4.4 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 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. 



· Option 3: Relaxation X dB is introduced to min EIRP at 50%-tile CDF.
· FFS for Beam lock in the core requirement.
· FFS whether RAR reception-based BC test is needed.

Sub-topic 1-4 UE capability
· Proposals
· Option 1: Only the UE support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 is considered can support Rel-18 msg1 beam correspondence in RRC_INACTIVE and initial access. (Huawei, MediaTek, ZTE)
· Option 2: The R-15 and forward release new UE supporting beamCorrespondenceWithoutUL-BeamSweeping can support msg1 beam correspondence. (Xiaomi)
· Option 3: The feature of supporting beam correspondence in initial access is only introduced for R18 onward UE. (vivo)
· Option 4: RAN4 to further discuss if Rel-18 msg1 beam correspondence requirements are mandatory or optional. If it is mandatory for all UE regardless of UE capability, then it should not be release independent to previous releases. (Samsung)
· WF
· Apply for Rel-18 onward UE. 
· Optional or mandatory is FFS



Power Tolerance
In RAN#107, it was proposed by some companies to introduce power tolerance for beam correspondence requirements in Initial access. The reasoning was that since the Random Access procedure which will be used during Initial access is an open loop power control procedure, the existing absolute and relative power tolerance requirements currently defined in TS 38.101-2 for open loop power control must be taken into account.
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: ]
The 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. 
In case of beam correspondence tests, the UE is expected to carry out the power ramping procedure till it attains maximum power after which the spherical coverage requirements will be tested. Given that 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, we do not see a need to introduce any additional power tolerance requirements.
[bookmark: _Toc142641179]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.

[bookmark: _Toc142641180][bookmark: _Toc141179629][bookmark: _Toc141186751]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.
[bookmark: _Toc142641181]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.
Note of Table 6.2.1.3-3 already clarifies that the spherical coverage is defined without tolerance. Based on our understanding, the values are the limitation of the worst performance that can be accepted by the network. When the values were defined, the possible power inaccuracy was taken into consideration.  
[bookmark: _Toc142641182]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.
 
Beam Lock in core requirement
The UE BEAM LOCK FUNCTION for CONNECTED mode is currently defined in 3GPP TS 38.509. This function is not a part of the RAN 4 CORE requirements. Similarly, defining the BEAM LOCK FUNCTION for IDLE and INACTIVE modes should be left to RAN 5. 
[bookmark: _Toc142641183]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.


[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: _Toc142641184]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.

Conclusion
In the paper, the following Observations and Proposals were made:
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.
[bookmark: _Toc116995849]
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