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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In Rel-18, beam correspondence at initial access stage and RRC inactive is one of the objectives for FR2 enhancement as below [1]. This paper will discuss these aspects.

	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
· 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).



2 Discussion
2.1 Initial access beam correspondence behaviour
Beam correspondence for initial access has been discussed from Rel-15 when initially discussed the beam correspondence requirements, then it was re-brought up in Rel-16 beam correspondence enhancement where SSB only and CSI-RS based conditions were introduced, and further in Rel-17 the beam correspondence for RRC Inactive was discussed when replying the LS from RAN1 on inactive state. And it said “the RAN1 understanding that RAN4 beam correspondence requirements currently apply to RRC_CONNECTED state only is not the common understanding in RAN4” [2]. 

Observation 1:    There is no common understanding in RAN4 whether the beam correspondence requirements defined up to now are only applied for RRC connected mode.

From UE beam selection point of view, both in connected mode and in initial access stage, UE measures the DL RSRP based on SSB and select the best Rx beam then mapping to Tx beam for UL transmission. There is no difference in beam correspondence behavior. 

Observation 2:    UE beam selection behavior under initial access and connected mode are same for UE which both are based on SSB RSRP measurement.

One of the concerns is the beam used in initial access might be different from the beam used in connected mode due to probably rough beam is used in the field. Although which kind of beam used is up to UE implementation [3], the beam UE used in initial access and connected mode beam correspondence test will be no difference, i.e. fine beam, since the beam correspondence is tested under max Tx power [4].

Observation 3:    There is no limitation of beam width used in initial access, but in test the fine beam will be used which is same as connected mode since max power is scheduled in test.

2.2 Initial access beam correspondence requirement
Current beam correspondence requirements are based on peak EIRP and spherical coverage requirement with UE autonomous beam selection. Similar approach can be used in initial access.

1. About the Tx power in initial access
Similar as SSB based beam correspondence requirement definition in Rel-16, the UE Tx power at initial access will also be measured at max power status and it can focus on the test of UE RACH preamble in the first step of initial access. 

According to 38.213, PRACH Tx power control is defined as:
[image: ][dBm],
Where the PPRACH,target is defined as preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP as defined in 38.321.

When UE sends preamble but TE (test equipment) doesn’t provide RAR to UE, then UE will increase Tx power step by step until the max power is achieved. 

Observation 4:    Beam correspondence requirement is defined under max power, and PRACH max power can be achieved by power ramping.

Proposal 1:         Initial access beam correspondence can be verified via PRACH minimum peak EIRP and spherical coverage requirement.

Although different objectives are included in the WID for initial access and INACTIVE state, there is no difference in UE transforming to connected mode, i.e. both are based on preamble transmission in PRACH and RAR from NW. From this perspective, the beam correspondence requirement should be same.

Observation 5:    There is no different in Beam correspondence requirement for initial access and RRC Inactive.

Proposal 2:         Same beam correspondence requirements are applied for initial access and RRC Inactive.

2. About RAR measurement
[bookmark: _Hlk110439505]RAR is the response sent by TE to the UE preamble message. There was proposal to further test the RAR reception performance [5] in addition to PRACH preamble Tx power, however, intention and value is unclear. And in [4], it pointed out that involve modification of the UE’s UL strategy will break the relationship to existing EIRP performance requirements, therefore, EIS testing of Msg2 would require study and characterization of non-deployed UL configuration before reasonable EIRP targets can be found for Msg1. In total, the RAR reception performance discussion seems out of the scope of beam correspondence.

Observation 6:    The intention and value of RAR measurement is unclear, and seems out of scope of Beam correspondence.

Observation 7:    RAR measurement may change UE’s UL beam management strategy and then change the relationship to existing EIRP performance requirements.

Proposal 3:         Initial access beam correspondence can focus on PRACH power measurement, and FFS the intention and value of RAR measurement and also impact to UE beam management if RAN4 pursue it.

2.3 Test time reduction
As discussed in section 2.1, the UE behavior of beam selection is same for initial access and connected mode which are both based on SSB RSRP measurement. And testing same UE behavior twice even under different status may not be quite meaningful. After the initial access beam correspondence requirement definition is clear, it would be helpful from reducing UE testing costs perspective to see how to harmonize these two requirements.

Proposal 4:         Study harmonizing beam correspondence for initial access and connected to reduce test time.

3 Conclusion
In this paper, we discussed the beam correspondence requirement for initial access, and observed that the UE behavior of beam selection is same as connected mode. From requirement definition perspective the beam correspondence for initial access can be defined based on PRACH power measurement, and also test time reduction is important need to be analyzed later.

Observation 1:    There is no common understanding in RAN4 whether the beam correspondence requirements defined up to now are only applied for RRC connected mode.

Observation 2:    UE beam selection behavior under initial access and connected mode are same for UE which both are based on SSB RSRP measurement.

Observation 3:    There is no limitation of beam width used in initial access, but in test the fine beam will be used which is same as connected mode since max power is scheduled in test.

Observation 4:    Beam correspondence requirement is defined under max power, and PRACH max power can be achieved by power ramping.

Proposal 1:         Initial access beam correspondence can be verified via PRACH minimum peak EIRP and spherical coverage requirement.

Observation 5:    There is no different in Beam correspondence requirement for initial access and RRC Inactive.

Proposal 2:         Same beam correspondence requirements are applied for initial access and RRC Inactive.

Observation 6:    The intention and value of RAR measurement is unclear, and seems out of scope of Beam correspondence.

Observation 7:    RAR measurement may change UE’s UL beam management strategy and then change the relationship to existing EIRP performance requirements.

Proposal 3:         Initial access beam correspondence can focus on PRACH power measurement, and FFS the intention and value of RAR measurement and also impact to UE beam management if RAN4 pursue it.

Proposal 4:         Study harmonizing beam correspondence for initial access and connected to reduce test time.


References
[1] RP-221862, WID: NR RF requirements enhancement for frequency range 2 (FR2), Phase 3
[2] R4-2206586, Reply LS on beam correspondence with SDT in RRC_INACTIVE, R4->R1
[3] R4-1915316, On FR2 Initial access beam correspondence, QC
[4] R4-2000199, On FR2 Initial access beam correspondence, QC
[5] R4-1908719, Verification of beam correspondence during initial access, Ericsson
image1.wmf
{

}

c

f

b

f,c

c

f

c

f

b

PL

P

i

P

i

P

,

,

target,

PRACH,

,

,

CMAX

,

,

PRACH,

),

(

min

)

(

+

=


