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1. Introduction
In RAN4 #106 meeting, the beam correspondence requirements for RRC_INACTIVE and initial access were further discussed, and the related WF was agreed in [1].
In this contribution, we further discussed the core requirements of beam correspondence for msg1.
2.  Discussion
How to define the requirements for beam correspondence in initial access has below options:

Issue 1-1-1: minimum peak EIRP for msg1 + spherical coverage package

· WF:

· Option 1: Do not specify the min peak EIRP requirements + Same spherical coverage as RRC_Connected mode 

· Option 2: Lower than the min peak EIRP of RRC_Connected mode  + Same spherical coverage as RRC_Connected mode
· Option 3: Same as min peak EIRP of RRC_Connected mode  + Same spherical coverage as RRC_Connected mode
The main divergence point is whether include min peak EIRP and what value should be defined for min peak EIRP of beam correspondence for initial access.
Although there is no any conclusion for beam type in initial access progress, to guarantee the UE can access the network rapidly in initial access, it is not practical to use fine beam like the connected mode in initial access. Therefore, option 3 defining same min peak EIRP with RRC_Connected mode should be precluded. If based on the rough beam like the definition in RRM, at least 7dB relaxation is need for min peak EIRP in initial access. I.e, for PC3, the min peak EIRP will be 15.4 dBm, this requirements may be too loose, as in some scenarios, like UE located at cell edge, the beam failure will happen frequently. If there is no consensus on the relaxation of minimum peak EIRP, as compromise, we can accept skip the minimum peak EIRP for IA. To guarantee the same cell coverage area with RRC_Connected mode, it is more reasonable to define same spherical coverage as RRC_Connected mode. Therefore, option 1 is the compromise option for beam correspondence requirements in initial access.
Proposal 1：For the beam correspondence requirements in IA, we prefer to specify min peak EIRP lower than the value for RRC_Connected mode and specify the same spherical coverage as RRC_Connected mode. If there is no consensus on the relaxation of min peak EIRP, as compromise, we support do not specify the min peak EIRP requirements and specify the same spherical coverage as RRC_Connected mode.
In initial access, the UE will measure the SS-RSRP of SSBs, and select an SSB with SS-RSRP above rsrp-ThresholdSSB. The PRACH preamble will be transmitted by the Tx beam associating with the selected SSB once one SSB satisfying the condition was detected. Once the network received the preamble successfully, the network will send RAR to the UE through the same beam with the SSB selected by the UE according to the detect condition. In addition, beam correspondence requirements is an uplink requirements which is to select a suitable beam for UL transmission based on DL RS measurements, including RAR for beam correspondence requirements in initial access will cause the test more complexity. Therefore, it just needs to guarantee the side condition of SSB for beam correspondence requirements in initial access. And currently, in initial access progress, only SSB based RS is defined for cell search, for msg1 the side condition should be defined based on SSB only. 

Proposal 2: Don’t include RAR into beam correspondence requirements
Proposal 3: Using Rel-16 side condition of SSB based as the starting point.
Although msgA of 2step RA consists of a PRACH part and a PUSCH part, in order to facilitate the UE implementation of different channel processing, PRACH and PUSCH transmission need some transmission gaps. And the network will detect these two kinds of signals separately and send different kind of RAR based on the detection result. There is no essential difference between msg A PRACH and msg 1 PRACH. They have the same power control method and share the same values for power control parameters. Therefore, the beam correspondence requirements for msgA should keep same with msg1. Since 4-step RA is the fallback mode of 2-step RA, it’s enough to only test msg1 for beam correspondence requirements.
Proposal 4: MsgA beam correspondence requirements don’t need further specify and test, only specifying msg1 requirements is enough.
RAN1 has agreed for RA-SDT, whether based on 4-step RA and/or 2-step RA, the power control parameters for PRACH will follow those for non-SDT, i.e. preambleReceivedTargetPower and power ramping setting. Essentially, Msg1 and MsgA for RA-SDT is not any difference with Msg 1 and Msg A for initial access in RRC_IDLE state and RRC_INACTIVE state
For CG-SDT, the UE is provided a number of SS/PBCH block indexes [image: image2.png]N,
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 to map to a number of valid PUSCH occasions for CG-PUSCH transmissions over an association period. And CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message. If UE selects CG-SDT for SDT transmission, UE will detect the SSB to select CG-PUSCH resource, at the same time, UE also choose the receiver beam associated with the SSB, and the UE will transmit the CG-SDT from the beam receiving the SSB according to beam correspondence. And the pathloss for CG-SDT PUSCH power control can be determined by the measurement of selected SSB associated with the CG PUSCH. Therefore, the transmission of CG-SDT is similar with PUSCH transmission in RRC_Connected state, CG-SDT could reuse the SSB based beam correspondence requirements for R-16 RRC_Connected state as the start point, and in last meeting, most companies have reached a consensus that same spherical coverage as RRC_Connected mode can be specified for initial access.

Proposal 5: RA-SDT and CG-SDT beam correspondence requirements don’t need further specify and test, only specifying msg1 requirements is enough.
3. Conclusion

In this contribution, we discussed the requirements of beam correspondence in RRC_INACTIVE and initial access and proposed:
Proposal 1：For the beam correspondence requirements in IA, we prefer to specify min peak EIRP lower than the value for RRC_Connected mode and the same spherical coverage as RRC_Connected mode. If there is no consensus on the relaxed value, as compromise, we support do not specify the min peak EIRP requirements and specify the same spherical coverage as RRC_Connected mode.
Proposal 2: Don’t include RAR into beam correspondence requirements
Proposal 3: Using Rel-16 side condition of SSB based as the starting point.
Proposal 4: MsgA beam correspondence requirements don’t need further specify and test, only specifying msg1 requirements is enough.

Proposal 5: RA-SDT and CG-SDT beam correspondence requirements don’t need further specify and test, only specifying msg1 requirements is enough.
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