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1. Introduction
[bookmark: OLE_LINK13]One of objectives in the Rel-18 WID on FR2 enhancement is to specify beam correspondence requirements for RRC_INACTIVE and initial access [1]:
	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).


In RAN4#104-e, some progress was made with the following agreements [2]:
	· There is no UL beam sweep for IA BC requirements
· At least Msg1 will be tested
· Use PC3 as baseline for testing and requirements and handle specific values for other PC afterward and based on the same method
· BC is defined as maximum output power



And the WF agreed in RAN4#104-bis-e list out issues still open up to now, including beam types, beam correspondence requirements and test issues [3][4]. In this contribution, we focus on open issues on beam correspondence requirements, and share our understanding and views on these issues.
2. Discussion
2.1 Minimum peak EIRP
Whether or not to use the minimum peak EIRP for the beam correspondence criteria and if the minimum peak EIRP value in RRC_INACTIVE and initial access is the same as RRC_CONNECTED, there were two main options as discussed in RAN4#104bis-e and shown below [3]:
	· Option 1: min peak EIRP is included.
· Option 1a: EIRP is the same as RRC_CONNECTED.
· Option 2a: EIRP is lower in initial access and RRC_INACTIVE than RRC_CONNECTED.
· Option 2: min peak EIRP is not included.



In RRC_CONNECTED, there can be much more headroom for improving PUSCH transmission. However, such implementation might not be applicable to Msg1 in the initial access. In this case, a lower EIRP could be expected. Therefore, Option 2a seems best choice in our views.
[bookmark: OLE_LINK1][bookmark: OLE_LINK7]Proposal 1: RAN4 to include minimum peak EIRP for the beam correspondence criteria for initial access and RRC_INACTIVE lower than RRC_CONNECTED.
2.2 Inclusion of RAR, Msg3 and MsgA
	<Sub-topic 2-2> RAR
<Way forward>: It is further discussed whether RAR is included in BC requirement. Proponents of RAR test are encouraged to provide more analysis why spherical coverage used in RRC_CONNECTED is not sufficient and why RAR test complement the BC requirement in RRC_INACTIVE and initial access.
· Option 1: RAR is included.
· Option 2: RAR is not included.
<Sub-topic 2-3> msg3
<Way forward>: It if further discussed if msg3 requirement is specified separately from msg1. Proponents of msg3 test are encouraged to provide more analysis why msg1 test is not enough to verify the beam correspondence in RRC_INACTIVE and initial access.
· Option 1: msg3 is included.
· Option 1a: msg3 requirement is the same as msg1.
· Option 1b: msg3 requirement is not the same as msg1.
· Option 2: msg3 is not included.
<Sub-topic 2-4> msgA
<Way forward>: It is further discussed if msgA requirement specified separately from msg1. Proponents of msgA test are encouraged to provide more analysis why msg1 test is not enough to verify the beam correspondence in RRC_INACTIVE and initial access.
· Option 1: msgA is included.
· Option 1a: msgA requirement is the same as msg1.
· Option 2a: msgA requirement is the same as Rel-16.
· Option 2: msgA is not included



During initial access, if a UE fails to receive RAR in the specified RAR window, the UE will retransmit Msg1 with a power ramping if the number of retries does not exceed the allowed limit, or UE could also change its spatial domain transmission filter which will suspend the power ramping counter. In both cases, RAR reception does not have direct impact on Msg1 spherical coverage requirement, except to increase the test burden.
[bookmark: OLE_LINK2]Proposal 2: Do not include RAR in Msg1 spherical coverage test.
Regarding whether or not to include Msg3, our view is that RAN4 should consider only one set of requirements which are applicable to both Msg1 and Msg3, and in order to reduce test efforts, Msg3 should not be included. Similar consideration may also apply to MsgA.
[bookmark: OLE_LINK3][bookmark: OLE_LINK8]Proposal 3: Do not include Msg3 or MsgA to verify the beam correspondence in RRC_INACTIVE and initial access.
2.3 Applicability and scenario

	<Sub-topic 2-5> applicability of Rel-16 SSB BC requirement
<Way forward>: It is further discussed the applicability of Rel-16 SSB BC requirement to initial access and RRC_INACTIVE.
· Option 1: Applicable to IA, RA-SDT, and CG-SDT.
· Option 2: Applicable to CG-SDT.
· Option 3: Not applicable.
<Sub-topic 2-6> requirement scenario
<Way forward>: It is further discussed whether initial access, RA-SDT and CG-SDT are all specified. Proponents of multiple tests are encouraged to provide more analysis why the requirements are different among these cases.
· [bookmark: OLE_LINK4]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.
· Requirement is verified only in one case.
· Option 1b: Core requirement is specified for each case, IA, RA-SDT and CG-SDT.
· Requirement is verified for each case.
· Option 2: Core requirement is only introduced to initial access.




As stated before, there could be some difference between PUSCH transmission and Msg1 transmission pending on UE implementation. And when specifying beam correspondence requirements for RRC_INACTIVE and initial access, such implementation should not be precluded, therefore, we should not directly apply Rel-16 SSB beam correspondence requirements to RRC_INACTIVE and initial access.
[bookmark: OLE_LINK5][bookmark: OLE_LINK9]Proposal 4: RAN4 not to apply Rel-16 SSB BC requirements to RRC_INACTIVE and initial access.
And in order to reduce test efforts, RAN4 should consider the same set of BC requirements for all cases, i.e., IA, RA-SDT, and CG-SDT, but it is sufficient to test only one of these cases.
[bookmark: OLE_LINK6][bookmark: OLE_LINK10]Proposal 5: RAN4 to introduce one set of core requirements for all cases, i.e., IA, RA-SDT and CG-SDT, and the requirements are verified for only one case.

	<Sub-topic 2-7> waveform
<Way forward>: It is for further discussion if DFT-s-QPSK is used as a baseline in the same way as the connected mode.



If we only consider Msg1 for BC requirements, then the waveform is clear. However, if Msg3 is also considered, then DFT-s-QPSK could be used as a baseline similar to connected mode.
[bookmark: OLE_LINK11]Proposal 6: DFT-s-QPSK is used as a baseline if considering Msg3 for the BC requirements for RRC_INACTIVE and initial access.

3. Conclusion
In this contribution we have the following observations and proposals for beam correspondence requirements for RRC_INACTIVE and initial access:
Proposal 1: RAN4 to include minimum peak EIRP for the beam correspondence criteria for initial access and RRC_INACTIVE lower than RRC_CONNECTED.
Proposal 2: Do not include RAR in Msg1 spherical coverage test.
Proposal 3: Do not include Msg3 or MsgA to verify the beam correspondence in RRC_INACTIVE and initial access.
Proposal 4: RAN4 not to apply Rel-16 SSB BC requirements to RRC_INACTIVE and initial access.
Proposal 5: RAN4 to introduce one set of core requirements for all cases, i.e., IA, RA-SDT and CG-SDT, and the requirements are verified for only one case.
Proposal 6: DFT-s-QPSK is used as a baseline if considering Msg3 for the BC requirements for RRC_INACTIVE and initial access.
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