3GPP TSG-RAN WG4 Meeting # 106-bis-e											      R4-2306600
Electronic Meeting, 17 April –26 April, 2023

Agenda item:			5.7.4
Source:	Nokia
Title:	WF on beam correspondence in initial access and RRC_INACTIVE
Document for:	Approval
Topic #1: Beam correspondence requirement applicability
Sub-topic 1-1 Minimum peak EIRP and spherical coverage for msg1
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.
Sub-topic 1-2 RAR
· Proposals
· 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.
Way forward/Agreements:
· focus on Msg1 requirement first, then discuss RAR later

[bookmark: _Hlk132216442]Sub-topic 1-3 msgA
· Proposals
· Option 1: msgA is included.
· Option 1a: msgA requirement is the same as msg1.
· Option 1b: msgA requirement is the same as Rel-16.
· Option 2: msgA is not included
Way forward/Agreements:
· msgA is not included in Rel-18.

Sub-topic 1-4 requirement scenario (IA, RA-SDT, CG-SDT)
· Proposals
· [bookmark: _Hlk132162189]Option 1: Core requirement is introduced to all cases, i.e., IA, RA-SDT, and CG-SDT
· Option 1a: Core requirement is the same for all cases and one set of requirements is appliable to all.
· Option 1a-1 It is proposed to consider the same set of requirements for RA-SDT, CG-SDT and initial access in the core specification. It is proposed to test beam correspondence requirement only in initial access for MSG1.
· Option 1b: Core requirement is specified for each case, IA, RA-SDT and CG-SDT.
· Option 1b-1 Since the UE under test will be using different methods of power control, i.e open loop, in RRC_IDLE and RRC_INACTIVE and closed loop in RRC_CONNECTED, the UE behavior and ability to achieve to minimum peak EIRP in all these states need to be tested.
· Option 2: Core requirement is only introduced to initial access.
· Option 3: If one set requirement for all three scenarios cannot be agreed, RAN4 to introduce core requirements only for initial access in the Rel-18 time-line.
Way forward/Agreements:
· Core requirement is the same for IA, RA-SDT and CG-SDT, and one set of requirements is applicable to all.
· For test, UE is only tested under initial access state.
· Send LS to RAN5 to inform the agreements above
· Clarify the applicability rule for the test in RAN4 specification.

Sub-topic 1-5 BC tolerance
· Proposals
· Option 1: BC tolerance is applicable.
· Option 1a: The same as Rel-16. 
· Option 1b: New tolerance is introduced.
· Option 1c: it’s suggested to study the tolerance requirements especially for UE supporting BC with beam sweeping in RRC_CONNECTED.
· Option 2: BC tolerance is not applicable.
· Option 3: If these two types of UE capability will be reused in R18, which means UE supporting BC without beam sweeping has better performance, tolerance requirement is needed for UE with relatively bad BC performance like R16 UE with beam sweeping. If there is only a kind of UE compared with R16, tolerance requirement is no need.
Way forward/Agreements:
· BC tolerance requirement defined in Rel-15 is not applicable to initial access and RRC_INACTIVE state, according to WID “Specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for SSB-based beam correspondence without UL beam sweeping.”
· Encourage companies to provide justification if relaxation is needed in IA for UE not supporting BC without UL beam sweeping.

Sub-topic 1-6 UE capability
· Proposals
· [bookmark: _Hlk132994535]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.


Sub-topic 1-7 UE side condition
· Proposals
· Option 1: The SSB minimum SNR should be 13 dB to align with the gain difference in TS 38.133. 
· Option 2: SSB_RP values for IDLE/INACTIVE states may be different for a 2-step RA procedure compared to a 4-step RA procedure due to payload difference between MsgA and Msg1. A similar classification needs to be defined for the SDT procedures as well. 
· Option 3: RAN4 shall also determine the side condition of SSB for the EIRP spherical coverage test of Msg. 1, to match the condition in the field.
· Option 4: For Msg 1, reuse the side condition for SSB based beam correspondence.
· Option 5: Using Rel-16 side condition of SSB based as the starting point.
Way forward/Agreements:
· Rel-16 side condition of SSB based can be considered, companies are encouraged to justify their preference.


Topic #2:  UE beam type and DRX implications
Sub-topic 2-1 Minimum peak EIRP and spherical coverage
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.

Way forward/Agreements:
· FFS

Topic #3: Test Issues
Sub-topic 3-1 Feasibility to achieve maximum output power
Issue 3-1-1: Beam lock function
· Proposals
· Option 1: Beam lock function could be used to solve the polarization issue during the test and no further discussion is needed in RAN4.
· Option 2: It is not justified to rely on UBF for IA EIRP testing. DL polarizations during msg1 EIRP verification follow same practice as PUSCH EIRP testing.
· Option 3: In case RAN5 finds it feasible to define a BEAMLOCK function for IDLE/INACTIVE modes, how the System simulator can communicate/ instruct the UE to lock its beam during the Random-access procedure needs to be further studied.
· Option 4: Further discuss if a beam lock function is needed for beam correspondence in initial access based on the understanding that the objective of the BC IA test is NOT to lock the beam during the initial access.
· Option 5: It is up to RAN5. All the potential approaches have no direct impact on the minimum requirement.

Way forward/Agreements:
· FFS


Issue 3-1-2: Holding RAR
· Proposals
· Option 1: The maximum output power in initial access is achievable for the first preamble by well design the parameter. the maximum output power can be maintained during the test by holing RAR through parameter setting on preamble power step and number of retransmissions.
· Option 2: UE’s real performance in field shall be verified by ‘power ramping’ behaviour in initial access. With proper parameter setting, maximum output power could be easily achieved by holding RAR message for several times.
· Option 3: we should carefully take care of ra-ResponseWindow parameter to make sure the EIRP testing has been finished based on max power before fourth re-transmission of PREAMBLE.
· Option 4: It is up to RAN5. All the potential approaches have no direct impact on the minimum requirement.  

Way forward/Agreements:
· FFS

