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1 Introduction
Beam correspondence have some open issues in the last meeting captured in WF[1]. 
	· The following open issues need to be addressed in RAN4 #89:

· DL measurement signals 

· If DL measurement signals need to specify in RAN4 or RAN5 specifications

· Which DL measurement signals (SSB and/or CSI-RS) should be specified 

· SRS

· whether clarification on SRS configuration used in the BC test is needed in RAN4 or RAN5 specs

· A clarification on polarization of DL signals used by TE should be included in a recommendation to RAN5
· If the above open issues are solved, the texts in the next slide should be captured in 38.101-2.

· Which requirement needs to be specified for PC1, PC2 and PC4


This paper provides proposals for the BC requirement for PC1, PC2 and PC4.

2 Discussion
2.1 Beam correspondence requirements for other power class
In the last meeting, Beam correspondence for PC1, PC2 and PC4 UE was agreed to be defined in Rel15, however how to define the requirement is still under discussion.
For PC1/PC2/PC4 UE, the max TRP is 35dBm/23dBm while the min peak EIRP is 40dBm/29dBm/34dBm, the difference between TRP and EIRP is much larger than PC3, considering of the cover loss, we can assume that PC1/PC2/PC4 UE should have much antenna gain and beamforming gain than PC3. The increasing antenna/beamforming gain needs extensive antenna array scale to cover the power class requirement, larger antenna array will produce much fineness beam, the difference between UL and DL beam caused by the front-end component will have a more obvious impact on beam correspondence. 
When UE select a UL corresponding beam based on the DL RS measurement, the UE will choose the best RF configuration for DL receiving path. Suppose the best beam is at the boresight direction, then all the phase array configuration would be 0. When the configuration applies to the UL transmitting path, a random phase error will introduced between each two element. The phase error is generally randomly distribute between antennas which is caused by the difference between UL and DL front-end component. It can be verified that random phase error will cause the output power reduction on main lobe and the loss will be compensated on side lobe. It means the antenna pattern would be changed even though the receiving and transmitting direction is aligned.
According to our analysis, for PC1/PC2/PC4 power class requirement, the power reduction in main lobe could be up to 3dB. The power reduction is also depending on the implementation, the value could variate when the phase error or the antenna design changes.
So for PC1/PC2/PC4 UE, we should allow the difference on best UL beam and corresponding beam in Rel-15. Additionally, we have discussion on the SRS configuration for UE supports beam correspondence. In the draft CR[2], it is proposed to have SRS configuration with spatial relation set to the DL RS. When we do the beam correspondence test, such SRS configuration would be inevitable, but it also implies UE cannot use any UL beam management procedure to refine the UL beam further at least in RAN5 test case. In the real communication, if UE can use the UL beam management procedure to refine beam even though UE supports beam correspondence, the power reduction on the main lobe can be resolved. It means we need to give some tolerance for the corresponding beam without any network assistant.

So we propose XdB tolerance for beam correspondence requirement for PC1/PC2/PC4 on both peak and sphere coverage point. X should be in the range of [2, 3]. The exact value can be discuss more with companies.
Proposal 1: Define XdB tolerance for beam correspondence requirement for PC1/PC2/PC4 on both peak and sphere coverage point in Rel15. X should be in the range of [2, 3].

3 Conclusion

In this contribution we discussed on the open issues on beam correspondence, according to the analysis, we have the following proposals:
Proposal 1: Define XdB tolerance for beam correspondence requirement for PC1/PC2/PC4 on both peak and sphere coverage point in Rel15. X should be in the range of [2, 3].
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