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Introduction
The following open issues for beam correspondence topic were captured in the WF [1] for further discussion. Issue 1-1: minimum peak EIRP for msg1 + spherical coverage package
No minimum peak EIRP requirement will be specified for initial access and RRC INACTIVE STATE. Spherical coverage requirement is still pending due to following open issue.
· 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.
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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 3:	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. 
· Option 3: Relaxation X dB is introduced to min EIRP at 50%-tile CDF.
· FFS for Beam lock in the core requirement.
· FFS whether RAR reception-based BC test is needed.
Issue: 1-4 UE capability
· Apply for Rel-18 onward UE. 
· Optional or mandatory is FFS.

This contribution will present our consideration on these open issues and give our proposal on how to specify spherical coverage requirement. 
Discussion
Spherical coverage requirement 
It has been agreed that no minimum peak EIRP requirement will be specified for initial access and RRC INACTIVE STATE. Spherical coverage requirement is still pending due to several open issues.
In TR38.891 [2], it was agreed 3GPP standards do not mandate the beam type the UE used. It is up to UE implementation if a rough beam or a narrow beam is to be used and how to achieve beam refinement, which means the requirement should be applicable both for UEs with rough beam implementation and for UEs with fine beam implementation. While the requirement for RRC_CONNECTED state is derived based on fine beam assumption and is specific to UEs with fine beam implementation. Hence the requirement in RRC_CONNECTED state cannot be reused directly for beam correspondence in initial access. Option 1 is not acceptable in this sense.
Observation 1: To accommodate different UE implementation it is not feasible to completely reuse the requirement specified for RRC_CONNECTED state.
For both Option 2 and Option 3, the baseline requirement should be decided at first as in Rel-16, 2 set of only SSB based spherical coverage requirements are defined for RRC_CONNECTED state in the specification (cited below).
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Figure 2.2-1 only SSB based beam correspondence requirement for RRC_CONNECTED in Rel-16
In R16 for RRC connected state, beam correspondence requirement is considered as fulfilled if the UE meets the corresponding minimum peak EIRP and spherical coverage requirement for that power class with its autonomously chosen UL beams with or without relying on uplink beam sweeping. Tolerance requirement is defined for UE with relying on UL beam sweeping. The question here is which set of requirements should be the starting point for initial access and RRC_INACTIVE state. In initial access and RRC_INACTIVE state, UL beam sweeping is not available, which means those UE relying on UL sweeping in RRC_CONNECTED state will be the performance bottle neck. Beam correspondence requirement should well accommodate all UEs. Hence it is proposed that the 2nd set of requirements is used as the baseline for initial access and RRC_INACTIVE state. 
Proposal 1: It is proposed that the 2nd set of requirements is used as the starting point for spherical coverage requirement in initial access and RRC_INACTIVE state. 
By further considering the analysis in section 2.2, the Beam correspondence requirement for initial access and RRC_INACTIVE state should be jointly decided by spherical coverage requirement in Table 6.2.1.3-3, relaxation equal to BC tolerance in clause 6.6.4.2 and tolerance due to open loop power control.
Proposal 2: The Beam correspondence requirement for initial access and RRC_INACTIVE state should jointly be decided by spherical coverage requirement in Table 6.2.1.3-3, relaxation equal to BC tolerance in clause 6.6.4.2 and tolerance due to open loop power control as discussed in section 2.2 (Option 2).
- 2a:	As an alternative solution, it is also acceptable to consider 3dB (E.g. x=3dB) relaxation on top of 50%-tile spherical coverage requirement (option 3).
2.2 Impact of power tolerance

In 38.101-2, absolute and relative power tolerance are specified in section 6.3.4.2 and 6.3.4.3, respectively. The absolute power tolerance is introduced to accommodate yet stabilized power control in the first subframe (1ms) after no transmission for more than 20ms. When the adjacent transmissions are less than 20ms apart, relative power tolerance is specified when UE needs to adjust the output power across adjacent transmissions. Depending on the target output power and power step, different power tolerances are defined.
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Absolute and relative power tolerance are not considered in existing BC requirements. The main reason is the existing BC tests are specified in CONNECTED STATE, where there are ample UL transmission opportunities and closed-loop power control is assumed. In contrast, only open loop power control is possible for random access during initial access. In addition, UE has much less transmission opportunities and long transmission periodicity either due to random access configurations and SSB configuration of the target cell, or UE’s implementation consideration including power saving and complexity concerns. It is well understood that the performance of open loop power control highly depends on the number of transmission opportunities and the periodicity of the transmission. As a result, it is reasonable to discuss how the absolute and/or relative power tolerance should be considered on top of spherical coverage requirement for BC in initial access.  

Observation 2: Compared with CONNECTED STATE, only open loop power control is possible for random access during initial access where UE has much less transmission opportunities and long transmission periodicity.

Observation 3: The performance of open loop power control highly depends on the number of transmission opportunities and the periodicity of the transmission.

Observation 4: Absolute and relative power tolerance specified in section 6.3.4.2 and 6.3.4.3 in TS38.101-2 are introduced to reflect the output power inaccuracy before it is stabilized. This is primarily due to either long non-contiguous transmission or power step between adjacent transmission. 

Proposal 3: 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.
  
UE capability and requirement applicability
Regarding requirement applicability, it will be applied for R18 onward UE. what’s open for further discussion is whether it should be optional or mandatory. If proposal 1/2/3 can be well addressed, it is ok to apply R18 spherical coverage requirement as mandatory.
Proposal 4: R18 spherical coverage requirement can be mandatory if proposal 1/2/3 can be well considered.
Beam lock function and testability
Beam lock function was assumed to be available and feasible for beam correspondence test in initial access in the previous discussion. RAN4 has also made several other assumptions to get the core requirement approved on time. While the UBF development and some other testability aspects fall in RAN5 expertise and need RAN5’s input. As also discussed in last RAN plenary meeting [4], RAN5 should be invited for feasibility check and the requirement should be revisited if necessary. it is proposed to send LS to RAN5 to further check the feasibility of following aspects.
· Feasibility of UBF-like function in initial access.
· Feasibility on how to ensure 1ms measurement period for PRACH.
· How to attain and maintain MOP in initial access.
· How to ensure beam refinement in initial access and the relevant for testing time.
Proposal 5: Send LS to RAN5 to further check testability aspects for beam correspondence in IA.
Summary
This contribution presented our further consideration on beam correspondence requirement for initial access, Random Access SDT and Configure Grant SDT. The following observations and proposals are concluded.
Observation 1: To accommodate different UE implementation it is not feasible to completely reuse the requirement specified for RRC_CONNECTED state.
Proposal 1: It is proposed that the 2nd set of requirements is used as the starting point for spherical coverage requirement in initial access and RRC_INACTIVE state. 
Proposal 2: The Beam correspondence requirement for initial access and RRC_INACTIVE state should jointly be decided by spherical coverage requirement in Table 6.2.1.3-3, relaxation equal to BC tolerance in clause 6.6.4.2 and tolerance due to open loop power control as discussed in section 2.2 (Option 2).
- 2a:	As an alternative solution, it is also acceptable to consider 3dB (e.g. x=3dB) relaxation on top of 50%-tile spherical coverage requirement (option 3).
Proposal 3: 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.
Proposal 4: R18 spherical coverage requirement can be mandatory if proposal 1/2/3 can be well considered.
Proposal 5: Send LS to RAN5 to further check testability aspects for beam correspondence in IA.
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If beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 are supported, the
UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage
requirement according to Table 6.2.1.3-3 using the side conditions for SSB based enhanced beam
correspondence requirements as defined in Clause 6.6.4.3.2. (Set 1)

If beamCorrespondenceWithoutUL-BeamSweeping is not present and beamCorrespondenceSSB-based-r16 is
supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical
coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping using the side conditions for SSB
based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2. Such a UE shall meet the
beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam
management, as defined in TS 38.306 [14]. (Set 2)
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6.3.4.2 Absolute power tolerance

The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the
first sub-frame (1 ms) at the start of a contiguous transmission or non-contiguous transmission with a transmission gap
larger than 20 ms. The tolerance includes the channel estimation error RSRP estimate.

The minimum requirements specified in Table 6.3.4.2-1 apply in the power range bounded by the minimum output
power s specified in sub-clause 6.3.1 (Pgg) and the maximum output power as specified in sub-clause 6.2.1 as
minimum peak EIRP ('Prax). The intermediate power point 'Pin! is defined in table 6.3.4.2-2

Table 6.3.4.2-1: Absolute power tolerance

Power Range Tolerance
Pat2P 2Py +14.0dB
Prax 2P > Py +12.0dB

Table 6.3.4.2-2: Intermediate power point

[Power Parameter | Value |
[ Piot | Prax—12.0dB |
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6.3.4.3 Relative power tolerance

The relative power tolerance is the ability of the UE transmitter to set ts output power in a target sub-frame (1 ms) relatively to
the power of the most recently transmitted reference sub-frame (1 1) if the transmission gap between these sub-frames is less
than or equal to 20 ms.

The minimum requirements specified in Table 6.3.4.3-1 apply when the power of the target and reference sub-frames are within
the power range bounded by the minimum output power as defined in sub-clause 6.3.1 and Pint as defined in sub-clause 6.3.4.2.
The minimum requirements specified in Table 6.3.4.3-2 apply when the power of the target and reference sub-frames are within
the power range bounded by Pint as defined in sub-clause 6.3.4.2 and the measured Puyiax as defined in sub-clause 6.2.4.

For a test pattern that s cither a or power sweep over the range specified for
Tables 6.3.4.3-1 and 6.3.4.3-2, 3 exceptions are allowed for each of the test patterns. For these exceptions, the power tolerance
limit is a maximum of 1.0 dB.

Table 63.4.3-1: Relative power tolerance, P 2 P2 Buiy ble 6.3.4.32: Relative power tolerance, Pesuax 2 P > P
‘Al combinations of PUSCH and “All combinations of PUSCH and
Power stobay (UP | * PuCCH, PUSCHIPUGCH and Powe eray P | PUCCH, PUSCHIPUCCH and
(“"ds"‘) SRS transitions between sub- or down) SRS transitions between sub-
frames, PRACH (dB) (°B) frames, PRACH (dB)
<2 50 <2 +30
25MP<3 6.0 25MP<3 240
35MP<4 7.0 3<aP<4 50
45aP <10 8.0 4<8P<10 160
1024P <15 100 10<AP<15 80
15 110 15<8P 90
NOTE: The eqiremarts 35 W b6 NOTE 1: The requirements apply wilh ue-
‘enabi enabled.
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allocated resource blocks fixed in frequency and
o transmission gaps other than those
generated by downlink subframes, guard
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