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1. Introduction
In this contribution, we focus on the discussion of beam correspondence requirement for initial access and INACTIVE state.
2. Discussion
2.1 min peak EIRP and spherical coverage
	<Way forward>:
· 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


Above is the agreement of min peak EIRP in last meeting, option 3 is more preferred. The motivation of min peak EIRP is to enhance UL coverage. Usually when FR1 and FR2 are both used by one operator, FR2 will have higher cell selection priority at IA state. Initial access performance is the dominant factor for final commercial network coverage of FR2. For the UE with relatively bad min peak EIRP performance at IA, it can’t access network even with much better min peak EIRP performance at RRC_CONNECTED since UE even can’t come to RRC_CONNECTED state using FR2. If we finally define lower EIRP for IA compared with RRC_CONNECTED, this means we shrink FR2 UL coverage and the performance gain of better RRC_CONNECTED performance is limited.
Observation 1: If we finally define lower EIRP compared with RRC_CONNECTED, we shrink FR2 UL coverage and the performance gain of better RRC_CONNECTED performance is limited.
During previous meeting, the main argument for lower EIRP is that target SNR for PRACH is less than that of PUSCH at gNB side according to 38104. But referring to 38104, it seems there is still some cases where the required target SNR is similar for PRACH and PUSCH. For example, for QPSK G-FR2-A3-3/16/9/21, the target SNR for PUSCH is -2.5~1.4dB. for PRACH normal mode TDLA30-300 low condition, the target SNR is -1.7~1.2dB. UE usually is scheduled with QPSK scheme when it is at cell edge, where the min EIRP works. So from cell coverage point of view, peak EIRP for PRACH should be the same as RRC_CONNECTED state. 
Observation 2: at cell edge, the required target SNR is similar for PRACH and PUSCH. For example, for QPSK G-FR2-A3-3/16/9/21, the target SNR for PUSCH is -2.5~1.4dB. for PRACH normal mode TDLA30-300 low condition, the target SNR is -1.7~1.2dB.
To not shrink UL coverage, it’s suggested to define the same min peak EIRP as RRC_CONNECTED as starting point. The same reason as min EIRP, there is no need to relax spherical coverage requirement in IA compared with CONNECTED state.
Proposal 1: it’s better to define the same min peak EIRP and spherical coverage as RRC_CONNECTED for IA and RRC_INACTIVE. 
2.2 RAR, msg 3 and msg A
for msg1, beam correspondence is to derive msg1 Tx beam based on SSB Rx beam. For RAR, the beam correspondence is to derive RAR Rx beam based on msg1 Tx beam. Different beam types lead to different requirements. following table show all Tx/Rx beam type combinations for msg 1 BC and RAR BC. 
	Msg 1 Tx beam type
	Msg1 BC
	RAR BC 

	
	Rough SSB Rx beam
	Fine SSB Rx beam
	Rough Rx beam
	Fine Rx beam

	rough
	rough beam based on rough beam 
	rough beam based on fine beam
	rough beam based on rough beam
	fine beam based on rough beam

	fine
	fine beam based on rough beam 
	Fine beam based on fine beam,
which could be verified by RRC_CONNECTED state
	rough beam based on fine beam
	Fine beam based on fine beam,
which could be verified by RRC_CONNECTED state


As analyzed above, if all beam types are allowed in IA. Msg 1 BC has already included all Tx/Rx beam type combinations.
Observation 3: msg1 has already covered all Tx/Rx beam type combinations and there is no need to define specific requirements for msg 3 nor RAR. 
Different from msg1, msg A will also transmit PUSCH information along with PRACH preamble. The min EIRP requirement should be independent from msg 1. And min EIRP requirement should be the same as RRC_CONNECTED.
Proposal 2: the min EIRP requirement for msg A should be the same as that of RRC_CONNECTED on account of that msg A will transmit PUSCH information along with PRACH preamble.
2.3 tolerance requirements
	<Way forward>: It is further discussed whether the BC tolerance is applied or not in RRC_INACTIVE and initial access.
· Option 1: BC tolerance is applicable.
· Option 1: The same as Rel-16. 
· Option 2: New tolerance is introduced.
· Option 2a: New tolerance for long/short DRX scenarios needs to be clear.
· Option 2: BC tolerance is not applicable.


Above are the agreements in last meeting.
There are two kinds of UE capability of beam correspondence in R16. For the UE supporting BC without beam sweeping, they don’t need to test the tolerance requirements. For the other kind of UE supporting BC with beam sweeping, they have to meet tolerance requirements and actually there is relaxation for such UE. 
At R18 state, there are still the same two kinds of UE. for relatively bad UE, they still can’t perform perfect BC so relaxation is needed by defining tolerance requirement in IA. If there is no tolerance requirement, the implication is all UE could support BC without beam sweeping in IA. 
Proposal 3: it’s suggested to study the tolerance requirements especially for UE supporting BC with beam sweeping in RRC_CONNECTED.
According to current testing procedure, it’s hard to test such tolerance requirements considering no beam sweeping is supported in IA. further study of UL beam sweeping feasibility under IA testing mode is needed. If UL beam sweeping or equivalent procedure is not supported, RAN4 should state into the spec that there is certain tolerance although without explicitly RF requirements definition due to testing limitation. 
3. Conclusions
In this contribution, beam correspondence requirements for initial access are discussed with following observations and proposals:
Observation 1: If we finally define lower EIRP compared with RRC_CONNECTED, we shrink FR2 UL coverage and the performance gain of better RRC_CONNECTED performance is limited.
Observation 2: at cell edge, the required target SNR is similar for PRACH and PUSCH. For example, for QPSK G-FR2-A3-3/16/9/21, the target SNR for PUSCH is -2.5~1.4dB. for PRACH normal mode TDLA30-300 low condition, the target SNR is -1.7~1.2dB.
Proposal 1: it’s better to define the same min peak EIRP and spherical coverage as RRC_CONNECTED for IA and RRC_INACTIVE.
Observation 3: msg1 has already covered all Tx/Rx beam type combinations and there is no need to define specific requirements for msg 3 nor RAR.  
Proposal 2: the min EIRP requirement for msg A should be the same as that of RRC_CONNECTED on account of that msg A will transmit PUSCH information along with PRACH preamble.
Proposal 3: it’s suggested to study the tolerance requirements especially for UE supporting BC with beam sweeping in RRC_CONNECTED.
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