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Background
The BC for IA has been further discussed in RAN4#106bis-e [1], the following WF has been achieved: 
· 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.
Moreover, the requirement applicability is still for FFS
· Option 1: Mandatory from Rel-18 
· Option 2: Optional 
In this contribution, we further discuss the core requirement of beam correspondence during initial access (IA) and the issue of power tolerance.

1. [bookmark: _Hlk8895418]Existing Power tolerance requirements 
Concerning on power control tolerance affecting the beam correspondence test in initial access has been discussed in the past RAN4 meetings. Currently, three power tolerance requirements have been specified in 38.101-2, which are 1) absolute power tolerance. 2) relative power tolerance, and 3) aggregate power tolerance. 
1) The relative power tolerance is the ability of the UE to set its output power relatively to the power of the most recently transmitted in connected mode. For the beam correspondence test in the initial access, there is no intention to test the UE relative power accuracy, and the EIRP of msg1 will be tested when UE reaches its maximum output power. Therefore, this tolerance should not be included in the beam correspondence requirement for initial access.
2) The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in response to 0 dB TPC commands. For the beam correspondence test in initial access, in order to test the EIRPof Msg.1, the RAR response needs to be held, and UE shall increase the preamble_power_ramping_counter as described in 38.321 and strive to push its transmit power towards Pc,max. Therefore, it is more similar to the UP TPC power command rather than 0 dB TPC command, and this tolerance should not be included in the beam correspondence requirement for initial access either. 
3) The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms including the channel estimation error RSRP estimate used for the PL for open-loop power control. For the beam correspondence test in initial access, it has been agreed that the requirement is derived based on the maximum output power of the device. Meanwhile, the method of how to achieve the maximum output power in the conformance test, where at least holding RAR and/or setting a high PREAMBLE_RECEIVED_TARGET_POWER has been discussed. Therefore, the RSRP estimation does not affect the beam correspondence test for initial access since the UE is expected to transmit at its PCMAX,f,c at which the tolerance must be small to meet the power-class requirement. Moreover, the RACH occasion periodicity can be set as low as 10ms, which further indicates that the absolute power tolerance is not needed to be considered for beam correspondence in the initial access test.
As another remark, the existing power tolerance is not included when testing the connected mode beam correspondence with connected-mode power control with UP commands. Therefore, the existing power tolerances in 38.101-2 should not be included when we are defining beam correspondence requirements for initial access either. 
Observation 1: the existing power tolerances in 38.101-2 are not applicable for beam correspondence test in initial access. 
1. Power accuracy in initial access
It has also been observed that fewer transmission opportunities in the initial access than in the connected mode make the implementation more challenging to adjust the power level accurately. This phenomenon can be understood since UE may need a few transmissions to perform some internal calibrations to set its output power. In other words, a settling period is needed until UE reaches its targeted power level, and such a settling period may become longer in the initial access than in the connected mode due to the shorter transmission duration and longer transmission periodicity. On the other hand, the UE must be well calibrated at the maximum power level. 
Observation 2: fewer transmission opportunities in the initial access may affect the UE output power accuracy. 
Therefore, a feasible solution to configure UE to transmit with a longer preamble, more transmission opportunities, and shorter periodicity during the conformance test can be introduced for the beam correspondence test in initial access to accommodate the settling time of UE. Multiple time domain parameters for Msg. 1 preamble are configurable, where the allowed configurations are listed in Table 6.3.3.2-4: Random access configurations for FR2 and unpaired spectrum of TS 38.211. Currently, 255 preamble configurations are allowed for FR2 with varied time domain configuration, and RAN4 can investigate the feasible transmission duration and transmission periodicity to mitigate the power inaccuracy during the initial access. Moreover, the RA response window can be set to shorten actual preamble transmission periodicity anticipating that the SS will hold off msg2 response until the UE has transmitted a sufficient number of preambles as needed to improve test accuracy.  This may represent a relaxation if the configuration significantly different from that in the field. After all, verifying performance relevant for operation in the field is the objective.  
A special test configuration of PRACH may be introduced if the existing preamble configurations are not sufficient to support UEs performing an accuracy uplink power control in initial access.
Observation 3: the preamble can be configured with a shorter transmission gap and longer transmission durations if needed for improved test accuracy.
Proposal 1: RAN4 can investigate the needed RACH transmission periodicity and transmission duration in initial access to ensure the UE can perform accurate uplink power for beam correspondence test in initial access.   
Observation 4: a special test configuration of PRACH with beam lock may also be introduced if the existing preamble configuration is not sufficient to support UEs performing an accuracy uplink power control in initial access.
1. Way forward towards the end of WI
Considering the approaching end of WI, and still open issues on the power tolerance for initial access. Suppose RAN4 cannot reach a common agreement on time. In that case, it is suggested to define the core requirement for beam correspondence in initial access without any power tolerance but as an optional requirement and mandate this requirement later if RAN5 can confirm the feasibility to accommodate sufficient transmission opportunities in conformance test later. 
Proposal 2: It is suggested to define the core requirement for beam correspondence in initial access without any power tolerance but as an optional requirement for Rel-18 and mandate this requirement later if RAN5 can confirm the feasibility to accommodate sufficient transmission opportunities in the conformance test later.
As a capability of beam correspondence in initial access has no practical meaning for an actual network, RAN4 can further study how to capture this optionality in the specification. One possibility is to introduce the optionality of this requirement as a UE declaration in the conformation test.
Proposal 3: RAN4 can further discuss how to capture the optionality of the beam correspondence in initial access in the specification. 
1. Conclusion
In this paper, we provide our views on the core requirement and testability issue for beam correspondence in initial access, the following observations and proposals have been made:
Observation 1: the existing power tolerances in 38.101-2 are not applicable for beam correspondence test in initial access. 
Observation 2: fewer transmission opportunities in the initial access may affect the UE output power accuracy. 
Observation 3: the preamble can be configured with a shorter transmission gap and longer transmission durations if needed for improved test accuracy.
Observation 4: a special test configuration of PRACH with beam lock may also be introduced if the existing preamble configuration is not sufficient to support UEs performing an accuracy uplink power control in initial access.
Proposal 1: RAN4 can investigate the needed RACH transmission periodicity and transmission duration in initial access to ensure the UE can perform accurate uplink power for beam correspondence test in initial access.   
Proposal 2: It is suggested to define the core requirement for beam correspondence in initial access without any power tolerance but as an optional requirement for Rel-18 and mandate this requirement later if RAN5 can confirm the feasibility to accommodate sufficient transmission opportunities in the conformance test later.
Proposal 3: RAN4 can further discuss how to capture the optionality of the beam correspondence in initial access in the specification. 
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