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Introduction

The importance of beam correspondence during initial access had been highlighted in past few RAN4 meetings [1-4] and captured in the approved WF in last RAN4 meeting as one of the aspects for beam correspondence enhancement [5]. Though it is understandable that the beam correspondence shall not only be maintained during the connected mode, but also throughout the initial access, whether the additional test would provide better test coverage for beam correspondence is subjected to further studies. In this contribution, we share our view on the beam correspondence requirement for initial access and the verification approach as proposed in [3] and conclude that this additional test would not benefit to enhance beam correspondence test coverage and yet may increase unnecessary RAN4 workload to define a new set of RF requirements.                                    
                
Discussion

The Rel-15 beam correspondence requirement has been defined as the ability of UE to autonomously generate the desired UL beam based on DL measurement only without network assistance to fulfil the core minimum peak EIRP and spherical coverage EIRP requirements, where the requirements had been defined based on the finest UL beam which UE can produce and should represent the most stringent beam correspondence scenario when considering the potential DL and UL beam misalignment.

Observation 1: Rel-15 beam correspondence requirement is based on the finest beam which UE can produce and should represent the most stringent beam correspondence scenario when considering the potential DL and UL beam misalignment.    

While maintaining beam correspondence during initial access is also important, the beam correspondence scenario is expected to be less stringent as UE may choose a broader beam with less antenna element for beamforming to reduce the initial access time. In the extreme case that UE may use only one antenna element for initial access, the concept of beam correspondence is essentially not applicable as there is no beam formed on the UE side.

Observation 2: Beam correspondence scenario during initial access is expected to be less stringent as UE may choose a broader beam with less antenna element for beamforming to reduce the initial access time.                    

With regard to the approach for verifying beam correspondence during the initial access as proposed in [3], it first requires a PRACH procedure without Random Access Response (msg2) till PRACH reaching its maximum output power. Though this process is similar to sending contiguous TPC UP commands, the UE behaviour would depend on its own implementation, such as how much UL power increase per step. Without knowing this behaviour from UE, the test setup may reserve a long duration for PRACH to reach Pcmax, which would seemingly defeat the purpose of initial access where the access time is relatively critical.

Observation 3: Without knowing the UE PRACH behaviour, the test setup may reserve a long duration for PRACH to reach Pcmax, which would seemingly defeat the purpose of initial access where the access time is relatively critical.  
On the other hand, this approach also requires to define a new set of minimum peak EIRP and spherical coverage EIRP requirements for PRACH transmission. The requirements would be derived based on the number of antenna array element to be used for beamforming during initial access which is also subjected to UE implementation and may not be easy to come to a consensus in RAN4. The efforts for defining this new requirements could be as substantial as what was spent for core minimum peak EIRP and spherical coverage EIRP requirements. 

[bookmark: _GoBack]Observation 4: Beam correspondence for initial access requires to define a new set of minimum peak EIRP and spherical coverage EIRP requirements for PRACH transmission where the development efforts could be quite substantial. 

In addition, the proposed approach also needs a separate test procedure based on successful msg2 reception via msg3 transmission. However, this requirement assumes EIRP CDF and EIS CCDF characteristics are fully aligned (perfect beam correspondence) which had not been thoroughly studied and agreed in RAN4. If any UL and DL beam misalignment is allowed, how to define the tolerance for SSB power difference with successful msg2 reception relative to X dB below peak EIRP may also impose significant development efforts.

In summary, the proposed approach for verifying beam correspondence for initial access is composed of a test procedure which is very similar to Rel-15 beam correspondence requirement verification and an additional test procedure which is not unique to initial access. As a result, in our view, beam correspondence for initial access is just another verification under one of the many different configurations which do not really benefit to enhance beam correspondence test coverage and yet may increase unnecessary RAN4 workload to define a new set of RF requirements. Therefore, it is proposed not to define the beam correspondence requirement for initial access.

Observation 5: Beam correspondence for initial access is just another verification under one of the many different configurations which do not really benefit to enhance beam correspondence test coverage and yet may increase unnecessary RAN4 workload to define a new set of RF requirements.              

Proposal: RAN4 do not define beam correspondence UE RF requirements for initial access.

Conclusion

In this contribution, we share our view on the beam correspondence requirement for initial access and conclude that the additional test would not benefit to enhance beam correspondence test coverage and yet may increase unnecessary RAN4 workload to define a new set of RF requirements.      
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