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1. Introduction
In last RAN4 meeting, the discussion of BC for initial access focus on the beam type and there is still no convergence on this issue [1]. In this contribution, we focus on the discussion of beam correspondence requirement for initial access and INACTIVE state.
2. Discussion
2.2 min peak EIRP
	<Way forward>:
· 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.


Above is the agreement of min peak EIRP in last meeting, option 1a 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 compared with FR1. In such case, compared with RRC_CONNECTED, initial access performance is the key factor that will determine 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.
To not shrink UL coverage, it’s suggested to define the same min peak EIRP as RRC_CONNECTED as starting point. one issue is that for the UE with rough beam implementation, it may be challenging to achieve the same EIRP. UE vendors are encouraged to show the performance of UE at initial access. If finally found that it’s challenging for rough beam, RAN4 could allow some relaxation based on actual UE implementation.
Proposal 1: it’s better to define the same min peak EIRP as RRC_CONNECTED for IA and RRC_INACTIVE as starting point. UE vendors are encouraged to show the commercial EIRP performance at initial access stage. 
2.3 RAR, msg 3 and msg A
	<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.


Above are the agreements approved in last meeting. for msg1, the 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. Beam type difference seems like the key factor that may lead to different requirements. following table show all beam type combinations between msg 1 BC and RAR BC. It seems whether RAR BC is necessary or not is based on the beam type assumptions.
Following table show all the Tx/Rx beam type combinations for msg 1 and RAR.
	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


At IA, there is no priori beam information so we could assume UE use rough beam to receive SSB (highlighted by gray). But for the RAR Rx, UE has known roughly beam priori information and it’s possible that UE use fine beam to receive RAR (highlighted by gray). Based on above assumption, we have following observations. 
· if we approve that msg1 requirements are implementation agnostic and are applicable for both rough beam and fine beam, it seems there is no need to verify RAR BC. Instead, msg 1 BC requirement is enough. 
· If we approve that msg1 requirements are only applicable for rough beam, it seems RAR BC requirement is necessary. 
· If we approve that msg1 requirements are only applicable for fine beam, it seems RAR BC requirement is not necessary.
Observation 2: if we approve msg 1 requirements applies for any beam type or applies for fine beam, it seems there is no need for RAR BC based on the assumption that using rough beam to receive SSB and fine beam to receive RAR. 
As analyzed above, msg 1 and RAR (if needed) case are already enough to cover all beam types combinations for Tx and Rx and there is no need to define specific requirements for msg 3. Therefore, our suggestion is that msg 3 requirement is not included.
Observation 3: msg1 and RAR (if needed) has already covered all beam type combinations for Tx and Rx and there is no need to define specific requirements for msg 3. 
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.
2.4 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. one with better performance without tolerance requirements. Another with relatively bad BC performance like R16 UE with beam sweeping, although in theory such band UE can’t do beam sweeping at initial access state. For this kind of relatively bad UE, the tolerance requirement is still needed even in IA. When we define tolerance requirement, we actually make some relaxation. If there is no tolerance requirement, we actually require all R18 UE with enhanced performance compared with R16. If so, we need to update the BC requirements at RRC_CONNECTED state for R18 accordingly by deleting the tolerance requirement.
Proposal 3: it’s suggested to study the tolerance requirements especially for UE supporting BC with beam sweeping in RRC_CONNECTED.
Of cause considering there is no beam sweeping, it’s very hard to test such tolerance requirements. we need to find out how to test such tolerance requirements. One choice for tolerance requirements is that we allow UE to sweep UL beam during testing to find the best matched beam at initial access state, which may need further study during the test procedure.
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.
Proposal 1: it’s better to define the same min peak EIRP as RRC_CONNECTED for IA and RRC_INACTIVE as starting point. UE vendors are encouraged to show the commercial EIRP performance at initial access stage.
Observation 2: if we approve msg 1 requirements applies for any beam type or applies for fine beam, it seems there is no need for RAR BC based on the assumption that using rough beam to receive SSB and fine beam to receive RAR. 
Observation 3: msg1 and RAR (if needed) has already covered all beam type combinations for Tx and Rx and there is no need to define specific requirements for msg 3. 
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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