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1. Introduction
Last meeting, WF is approved [1]. In this contribution, we focus on the discussion of beam correspondence requirement for initial access and INACTIVE state.
2. Discussion
2.1 tolerance requirements
In last meeting, it is approved that no min peak EIRP requirements for initial access and INACTIVE state. Regarding for spherical coverage, last meeting is listed as below:
	· WF
· Power tolerance due to open loop power control in initial access is for further discussion.
· Option 1: No tolerance is introduced.
· Option 2: The power tolerance should be introduced according to TS 38.101-2 clause 6.3.4.2, 6.3.4.3, or 6.3.4.4 in the following.
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	n262
	2.9

	n263
	2.3

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance for RRC_CONNECTED STATE
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.
NOTE 4: For initial access and RA/CG-SDT in RRC_INACTIVE STATE, the power tolerance specified in 6.3.4.2, 6.3.4.3 or 6.3.4.4 should be applied on top of minimum EIRP at 50%-tile CDF. The applicability rules of the power tolerance are defined in 6.3.4.2, 6.3.4.3 and 6.3.4.4, respectively. 






Referring to TS 38.101-1 and TS 38.101-2, it is explicitly state that power control tolerance requirements are the same for PUSCH (CONNECTED state) and PRACH (initial) as below. So it is reasonable to assume power control tolerance is the same for open loop and close loop power control scheme. 
Table 6.3.4.3-1: Relative power tolerance, Pint ≥ P ≥ Pmin
	Power step ∆P (Up or down)
(dB)
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)

	ΔP < 2
	±5.0

	2 ≤ ΔP < 3
	±6.0

	3 ≤ ΔP < 4
	±7.0

	4 ≤ ΔP < 10
	±8.0

	10 ≤ ΔP < 15
	±10.0

	15 ≤ ΔP
	±11.0

	NOTE:	The requirements apply with ue-BeamLockFunction enabled.



Observation 1: 38101-1 and 38101-2 explicitly state that power control tolerance requirement is the same for initial state, i.e. open loop power control and RRC_CONNECTED state, i.e. closed loop power control.
Usually, UE use feedback link to adjust and maintain target output power. The supporter of defining tolerance requirements argue that the feedback link would be more stable for CONNECTED state due to frequently transmission. On the contrary, initial access state would transmit infrequently, so feedback link would not be that stable and lead to larger tolerance. 
But it should be noted that the tolerance requirement is used in conformance testing. During the testing procedure, UE behaviour is similar for initial state and RRC_CONNECTED state. UE will contiguously transmit to achieve max output power and transmit towards all directions in the sphere in spherical coverage testing. From this point of view, the tolerance requirement should be the same for initial access and RRC CONNECTED state. Since there is no tolerance requirement for CONNECTED state, it’s suggested there is no tolerance requirement for initial access state and RRC_CONNECTED state.
Proposal 1: it’s suggested not define tolerance requirement for spherical coverage requirements at initial access and INACTIVE state, the same as in RRC_CONNECTED state.
2.2 RAR
Previous meeting agreement is listed as below:
	Way forward/Agreements:
· focus on Msg1 requirement first, then discuss RAR later
Agreements for msg1 captured from approved TP
· During a Random access procedure, the UE could use both the rough and fine beams. 
· During random access procedure for Initial access or even handovers, cell reselection and other scenarios where Random access is required, the 3GPP standards do not mandate the beam type the UE used. This is up to UE implementation if a rough beam or a narrow beam is to be used and how to achieve beam refinement.


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 pair for msg 1 BC and RAR BC. 
Table 1: all pairs of Tx/Rx beam type 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
	rough beam based on fine beam
	Fine beam based on fine beam


As analyzed above, if all beam types are allowed in IA. Msg 1 BC has already included all Tx-Rx beam type pair and there is no need to define specific requirements for RAR. 
Proposal 2: there is no need to define BC requirements for RAR.
2.3 UE capability
Last meeting agreement is listed as below:
	Sub-topic 1-4 UE capability
· Proposals
· [bookmark: _Hlk132994535]Option 1: Only the UE support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 is considered can support Rel-18 msg1 beam correspondence in RRC_INACTIVE and initial access. (Huawei, MediaTek, ZTE)
· Option 2: The R-15 and forward release new UE supporting beamCorrespondenceWithoutUL-BeamSweeping can support msg1 beam correspondence. (Xiaomi)
· Option 3: The feature of supporting beam correspondence in initial access is only introduced for R18 onward UE. (vivo)
· Option 4: RAN4 to further discuss if Rel-18 msg1 beam correspondence requirements are mandatory or optional. If it is mandatory for all UE regardless of UE capability, then it should not be release independent to previous releases. (Samsung)
· WF
· Apply for Rel-18 onward UE. 
· Optional or mandatory is FFS



If R18 beam correspondence is optional feature, for the UEs that doesn’t support this feature, this implies that UE may not be able to find suitable msg 1 Tx beam based on received SSB beam. And the UE may not be able to access FR2 network even if they are not at cell edge. This equals to UL cell coverage is shrunk, which is not preferred by operators. If there is no BC RF requirement, UE with bad initial access BC performance could also enter the market. Besides, operators can’t know how to plan network deployment because it’s hard to evaluate UE actual UL coverage without minimum BC requirements
Observation 2: If R18 beam correspondence is optional feature, for the UEs that doesn’t support this feature, this implies that UE may not be able to find suitable msg 1 Tx beam and can’t access FR2 network even if they are not at cell edge.
If we mandate all UE to support initial beam correspondence requirements, to comply with RRC_CONNECTED requirements, we may need to two kind of requirement, one set of requirement is for the UE supporting BC without beam sweeping in RRC_CONNECTED state. Another one is for UE supporting BC with beam sweeping in RRC_CONNECTED state. For the UE using beam sweeping to achieve BC in CONNECTED state, some relaxation may be required.
Proposal 3: if R18 beam correspondence is mandatory feature, RAN4 may need to define two sets of BC requirements, one for UE support BC with beam sweeping and another one for UE support BC without beam sweeping in RRC_CONNECTED state. Some relaxation may be required for the UE using beam sweeping in RRC_CONNECTED state.
3. Conclusions
In this contribution, beam correspondence requirements for initial access are discussed with following observations and proposals:
Observation 1: 38101-1 and 38101-2 explicitly state that power control tolerance requirement is the same for initial state, i.e. open loop power control and RRC_CONNECTED state, i.e. closed loop power control.
Proposal 1: it’s suggested not define tolerance requirement for spherical coverage requirements at initial access and INACTIVE state, the same as in RRC_CONNECTED state.
Proposal 2: there is no need to define BC requirements for RAR.
Observation 2: If R18 beam correspondence is optional feature, for the UEs that doesn’t support this feature, this implies that UE may not be able to find suitable msg 1 Tx beam and can’t access FR2 network even if they are not at cell edge.
Proposal 3: if R18 beam correspondence is mandatory feature, RAN4 may need to define two sets of BC requirements, one for UE support BC with beam sweeping and another one for UE support BC without beam sweeping in RRC_CONNECTED state. Some relaxation may be required for the UE using beam sweeping in RRC_CONNECTED state.
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