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Introduction
In RAN4 #106-bis e meeting, the beam correspondence requirements for RRC_INACTIVE and initial access were further discussed, and it was agreed in WF [1].
· msgA is not included in Rel-18.
In this contribution, we further discussed the remaining core requirements of beam correspondence for msg1.
 Discussion
2.1 beam type
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 in initial access like in the connected mode. 
Therefore, about beam type as below issue listed:

Issue 2-1: Beam refinement

· Proposals

· Option 1: Since the UE has enablers such as Rel-17 TRS signals which can be used for beam refinement without impacting the system acquisition time, the minimum peak EIRP requirements for msg1 in IDLE and INACTIVE can be kept same as RRC_CONNECTED mode

· Option 2: It would be beneficial to study and propose solutions on how the UE can do beam refinement in IDLE and INACTIVE modes for msg3. These would be helpful in a large number of practical network scenarios one of which we have stated in our discussion.

· Option 3: The RF requirement should accommodate both rough beam and fine beam.

· Option 4: RAN4 to conclude that no more discussion on beam type selection for beam correspondence requirements for initial access and RRC_INACTIVE state.

· Option 5: Rough beam or Fine beam used in IA is up to UE implementation and the requirements should be implementation agnostic.

Option 5 is more reasonable that rough beam or fine beam used in IA is up to UE implementation and the requirements should be implementation agnostic.

Proposal 1: Rough beam or Fine beam used in IA is up to UE implementation and the requirements should be implementation agnostic.
From UE implementation to guarantee the UE could access the network rapidly, the UE can use one antenna element to transmit and receive the information. 
2.2 Min peak EIRP

In last meeting, there is no conclusion about whether beam correspondence including minimum peak EIRP for msg 1or not, the related options as listed in WF [1]:

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

· Proposals

· Option 1: Do not specify the min peak EIRP requirements but 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

· Option 4: For beam correspondence in initial access, reuse the same beam lock mode and the same beam type assumption as that of connected mode beam correspondence. And accordingly EIRP requirements and RS side condition can also be reused.
Way forward/Agreements:

Further discuss in RAN4#107 meeting. Implication between Issue 1-1/1-5/1-6 need to be investigated.

· Companies are encouraged to provide justification.
Actually, how to define the minimum peak EIRP for beam correspondence in IA is associate with another issue about beam type or beam refinement. Since in connected mode, the minimum peak EIRP is defined based on fine beam.
In R-15, to define the minimum peak EIRP, the realized antenna array gain assumed 7dB~10dB among different companied [2] for PC3 handheld UE. When UE use one antenna element in IA, the minimum peak EIRP will be lower almost 7dB than the value for connected mode, due to remove the realized antenna array gain. It is identical with the relaxation in RRM based on the rough beam. Considering the implementation loss could be further reduced when reduce the antenna elements, therefore, 5dB~7dB relaxation for min peak EIRP in IA is reasonable based on min peak EIRP for connected mode.
Proposal 2: For beam correspondence in IA, specifying lower 5dB~7dB than the min peak EIRP of RRC_Connected mode and same spherical coverage as RRC_Connected mode is reasonable.
2.3 RAR
About whether introduce RAR requirements for BC in IA or not as below options:

· Option 1: RAR is included. 

· Option 2: RAR is not included.

· Option 3: If no consensus on re-use the same requirement as in the connected for at least spherical coverage, the RAR reception-based BC test can be taken as an alternative method for accommodating different beam patterns and UE implementations.

· Option 4: Keep the previous agreement on RAR to focus on Msg1 requirement first, then discuss RAR later.

In principle, the UE can receive RAR in the related ra-Response window after UE send msg1, as long as the received power of RAR is lower than the EIS spherical coverage when msg1 is calibrated for beam correspondence in IA.

And the side condition for SSB based L1-RSRP measurements is defined as 

· Minimum SSB_RP = EIS spherical coverage PC3, n260, 50MHz -10Log10(PRBRefsens x 12) – SNRRefsens + SSB Ês/Iot
It is also based on the EIS spherical coverage. Therefore, it just needs to guarantee the side condition of SSB for beam correspondence requirements in initial access. Since, 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, the reception of RAR will be guarantee naturally. It’s not necessary to further calibrate by locking the same beam as the selected SSB. 
Proposal 3: Don’t include RAR into beam correspondence requirements.
2.4 Side condition
In last meeting, it was agreed for side condition as below:
Way forward/Agreements:
· Rel-16 side condition of SSB based can be considered, companies are encouraged to justify their preference.
Since 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. As above definition for side condition of SSB based L1-RSRP measurements, it is mainly related to the EIS spherical coverage per RE and SSB Ês/Iot. If EIRP shperical coverage  will be agreed to reuse the same value as the connected mode in Proposal 2, EIS spherical coverage can also reuse the same value as the connected mode. RAN4 can further discuss whether it’s necessary to use the same high SSB Ês/Iot up to 6dB as the connected mode or not. 
Proposal 4: Rel-16 side condition of SSB can be reused for BC in IA, if it doesn’t need to relax EIS spherical coverage and SSB Ês/Iot in initial access compared to connected mode.
2.5 UE capability

· Proposals

· Option 1: Only the UE support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 is considered can support msg1 beam correspondence. 
· Option 2: For supporting UE beam correspondence requirements for RRC_INACTIVE and initial access UE needs to support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 UE capabilities.
· Option 3: RAN4 specs to clarify that Rel-18 or newer UEs supporting beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 is considered as a Msg1 beam correspondence capable UE.

Way forward/Agreements:

· Follow previous RAN4 decision that new UE capability is not introduced for initial access.
· FFS for the options above.
Option 1 and option 2 have same meaning that Rel-16 and later release UE can consider to support msg1 beam correspondence only when UE support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16. 
Option 3 means Rel-18 and later release UE can support msg1 beam correspondence only when UE support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16.  
The main difference is which release msg1 beam correspondence should be applied to. 

For R-15 UE, regardless of whether the UE supporting beamCorrespondenceWithoutUL-BeamSweeping or not, the downlink reference signals including both SSB and CSI-RS will be provided and Type D QCL shall be maintained between SSB and CSI-RS. If UE report supporting beamCorrespondenceWithoutUL-BeamSweeping, then the UE could choose UL beams autonomously and without uplink beam sweeping based on SSB or based on CSI-RS. Since the side condition for SSB based and CSI based are the same, the existing of CSI-RS doesn’t mean UE only choose UL beam based on CSI-RS in connected mode, the UE can still choose the UL beam based on SSB. Therefore, in initial access, although only SSB will be provided, it doesn’t mean the UE can’t support msg 1 beam correspondence without uplink beam sweeping.
Therefore, for R-15 new UE, it could support msg1 beam correspondence without uplink beam sweeping when the UE support beamCorrespondenceWithoutUL-BeamSweeping. 
Proposal 5: The R-15 and forward release new UE supporting beamCorrespondenceWithoutUL-BeamSweeping can support msg1 beam correspondence.
Conclusion

In this contribution, we discussed the requirements of beam correspondence in RRC_INACTIVE and initial access and proposed:
Proposal 1: Rough beam or Fine beam used in IA is up to UE implementation and the requirements should be implementation agnostic.
Proposal 2: For beam correspondence in IA, specifying lower 5dB~7dB than the min peak EIRP of RRC_Connected mode and same spherical coverage as RRC_Connected mode is reasonable.
Proposal 3: Don’t include RAR into beam correspondence requirements.

Proposal 4: Rel-16 side condition of SSB can be reused for BC in IA, if it doesn’t need to relax EIS spherical coverage and SSB Ês/Iot in initial access compared to connected mode.
Proposal 5: The R-15 and forward release new UE supporting beamCorrespondenceWithoutUL-BeamSweeping can support msg1 beam correspondence.
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