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Introduction
The Rel-18 WI NR RF requirements enhancement for frequency range 2 (FR2) was approved at RAN#95 [1]. Among the objectives, the beam correspondence requirements for RRC_INACTIVE and initial access is listed.
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.
· 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).

This documents provides some initial thought on this topic.
Discussion
The beam correspondence requirement in RRC_CONNECTED was intensively discussed in Rel-15 and Rel-16. The considerations could be leveraged for RRC_IDLE and RRC_INACTIVE mode. 
In the discussion of BC requirements in RRC_CONNECTED mode, two approaches [2] were analysed and compared. In Rel-15 the 2nd approach was specified as beam correspondence requirement. With further investigation and refinement, the 1st approach was introduced in Rel-16 in a release independent way.
· 1st approach: define the beam correspondence requirement based on an EIRP tolerance between the best Tx beam and the Tx beam selected based on DL measurements. 
· 2nd approach: define the beam correspondence requirement based on EIRP CDF requirements. In this case, the correspondence is defined based on passing the EIRP CDF requirements without UL Tx beam sweeping. 

With 2nd approach, the UE could only rely on the DL measurement of SSB and/or CSI-RS signal to decide the best Rx beam direction, and then form the Tx beam accordingly. If UE fails to correctly form correspondent UL beams based on DL measurements, it is very likely to fail the EIRP CDF requirements. On the other hand, if the UE could meet the EIRP CDF requirements, the common understanding is the ‘beam correspondence’ is verified as well.
The 1st approach was still introduced because at that time companies were worried that some UE might not be able to achieve acceptable beam correspondence requirements without assistance of UL sweeping. In addition there is RAN1 specified UL sweeping process based on SRS configuration, which could be used in RRC_CONNECTED mode.
Observation 1: A UE could be considered as meeting the ‘Beam correspondence’ requirements if the UE could meet the EIRP CDF requirements without UL sweeping.
Observation 2: UL sweeping process is based on SRS configuration in RRC_CONNECTED mode.
When it comes to RRC_IDLE or RRC_INACTIVE mode, UE could only rely on the measurement of SSB to decide the best Rx beam direction, then form the Tx beam to perform the PRACH transmission or PUSCH for SDT transmission. The 2nd approach could still apply in these cases, which means the ‘Beam correspondence’ could be verified if the UE’s transmit power on PRACH or PUSCH could meet the EIRP CDF requirements without UL sweeping.
However 1st approach seems less feasible in the RRC_IDLE or RRC_INACTIVE mode. Since the RRC connection is not setup yet, there is no effective process to request the UE to do UL sweeping. In this sense, the UE shall be always able to achieve good beam correspondence requirements without UL sweeping in RRC_IDLE or RRC_INACTIVE mode, otherwise they might fail to access the network.
Observation 3: In RRC_IDLE and RRC_INACTIVE mode, there is no effective process to request the UE to do UL sweeping.
Proposal 1: In RRC_IDLE and RRC_INACTIVE mode, 2nd approach could be adopted to verify UE’s beam correspondence requirements based on EIRP CDF requirements without UL sweeping.
During the discussion in Rel-15 and Rel-16, it was pointed out by companies [3,4] that UE might generate ‘fat’ beams for DL measurement in mobility and RRM, because UE needs to finish the measurement in limited time period. As already mentioned earlier there is no mechanism for UE to get assistant information about UL beam direction from gNB, UE is quite likely to generate the same ‘fat’ beam for UL transmission. This might cause different EIRP spherical performance than in the RRC_CONNECTED mode, where finer beams could be used. The difference is already considered in RRM core requirements, where the antenna gain between ‘rough beam’ and ‘fine beam’ is specified. Similarly this needs to be considered when RAN4 decides the beam correspondence requirements in RRC_IDLE and RRC_INACTIVE mode. 
Proposal 2: EIRP CDF requirements in RRC_IDLE and RRC_INACTIVE mode are expected to be different from existing requirements in RRC_CONNECTED mode, taking into consideration the difference of ‘rough beam’ and ‘fine beam’.
Conclusion
In this contribution we discussed the beam correspondence requirement in RRC_IDLE or RRC_INACTIVE, according to the analysis, we have the following observations and proposals: 
Observation 1: A UE could be considered as meeting the ‘Beam correspondence’ requirements if the UE could meet the EIRP CDF requirements without UL sweeping.
Observation 2: UL sweeping process is based on SRS configuration in RRC_CONNECTED mode.
Observation 3: In RRC_IDLE and RRC_INACTIVE mode, there is no effective process to request the UE to do UL sweeping.
Proposal 1: In RRC_IDLE and RRC_INACTIVE mode, 2nd approach could be adopted to verify UE’s beam correspondence requirements based on EIRP CDF requirements without UL sweeping.
Proposal 2: EIRP CDF requirements in RRC_IDLE and RRC_INACTIVE mode are expected to be different from existing requirements in RRC_CONNECTED mode, taking into consideration the difference of ‘rough beam’ and ‘fine beam’.
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