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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Beam correspondence at initial access stage has been discussed for long and still the impact factors and tolerance need more discussion and also the applicability issue as in WF [1]. This paper will discuss these aspects.

	Issue 1-1: Tolerance requirement for msg1 spherical coverage
· Proposals
· Option 1: No tolerance based on BC without UL beam sweeping
· Option 2: 3 dB relaxation or tolerance based on BC without UL beam sweeping
· Option 3: 3.5 dB
· Option 4: Include relative power tolerance
· Option 5: 14 dB
· WF
· Power tolerance and spherical coverage requirement should be jointly considered.
· RAN4 acknowledges the UE requires sufficient transmit opportunities to optimize the output power accuracy (settling time). 
· FFS the feasibility of sufficient transmit opportunities and the impact of wait time during the test.
· FFS, companies are encouraged to bring details of mechanisms that they believe cause error in Tx power level settling during initial access.
Issue 1-3: Requirement applicability
· Proposals
· Option 1: Mandatory from Rel-18
· Option 2: Optional



2 Discussion
2.1 Tolerance requirement and tests
Many factors that have potential impacts to the MSG1 spherical coverage have been raised in the past meetings including:
· The absolute/relative/aggregated power control tolerances [2-5], and the required relaxation are from 3dB to 14dB;
· Beam type impacts, i.e. rough beam or narrow beam;
· Test configuration impacts, like how to make sure UE Tx MOP is reached and maintained and Tx best beam is unchanged during the tests [6];

Observation 1:   Several factors may impact the IA spherical requirements like power control tolerance, beam type, and test configurations which have been discussed lot but no conclusion.

For the power control tolerance
It is well known that current requirements are defined for connected mode and there is no TPC command to be used to force UE transmit in its MOP. The UE Tx power in initial access will purely rely on UE open loop power control and RSRP measurement accuracies. In the past meetings, there have been many discussions on how to make sure UE can reach its MOP and keep its power. The approaches considered were like using “holding RAR” approach or using configured large target Tx power approach. However, this was not decided in RAN4 and considered it is testing specific issue and left to RAN5 decided. 

Let’s assume UE will transmit at its max power status in final tests (this max power may be not same as the MOP in connected mode), then
· absolute power control tolerance can be removed by proper test configurations since the power uncertainty can either be removed by power ramping or be avoided by large enough target power configuration (this shall be aware by RAN5 in their test case design)
· the relative power control is not relevant since it is the evaluation of UE power control accuracy response to the TPC commands which is not shown in initial access
· the most like scenario is the aggregated power control tolerance where it is a measure of UE power control accuracy in the non-contiguous transmission.

Observation 2:   Via proper test settings (shall be guaranteed by RAN5 tests) absolute power control tolerance can be avoided, and relative power control seems irrelevant to the IA tests. 

It should be noted that this power control accuracy tolerance shows both in connected mode and initial access mode, however, according to RAN5 test procedures (figure 1), the TPC commands and beam lock function are used which can make sure UE Tx power will stay in its MOP and the power control accuracy tolerance can be eliminated in the tests. This is also the reason why in Pumax of FR2 when the delta P is 0 the tolerance is 0 (figure 2) and no power control tolerance there [7].
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Figure 1 RAN5 FR2 MOP test procedure
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Figure 2 Pumax tolerance of FR2

On the contrary, in the initial access tests the power control accuracy tolerance will show in the final test results which makes for the same UE it can reach the MOP requirement in connected mode may fail in the initial access tests. Therefore, the aggregated tolerance should be considered in the initial access beam correspondence requirements.

Observation 3:   Aggregated power control tolerance is eliminated in connected mode in RAN5 tests via TPC commands and beam lock function which lead to the tolerance is 0dB when delta P=0dB.

Observation 4:   Aggregated power control tolerance (3.5dB worse) will show in IA MOP tests due to no such TPC commands and beam lock function as in connected mode. 

Observation 5:   For the same UE, it may fail in the initial access tests though can reach the MOP requirement in connected mode if aggregated power control tolerance (3.5dB) is not considered.

Proposal 1:         Aggregated power control tolerance (3.5dB) needs to be considered in the IA beam correspondence requirements.

For the UE beam type impacts
The beam type UE used is undefined in the spec and it is a UE implementation specific issue. It seems difficult to converge on whether and how much tolerance it should be considered. One way might be when define requirements this kind of UE is not precluded but some margin can be added in the requirements.

Observation 6:   IA beam type UE used is undefined in the spec and it is a UE implementation specific issue. It is difficult to converge on whether and how much tolerance should be considered.

Proposal 2:         Certain margin can be considered in the final IA beam correspondence requirements to cover the impact of UE beam types.

For the test configurations
Some test issues have been identified in the past meetings like how to configure UE to the MOP and how to make sure UE beam doesn’t changed in the test, etc. Some of them may lead to different results in the tests, however, due to no time available for RAN5 feedback the LS was not sent in last meeting. However, these important things can be collected and noticed to RAN5 after the requirements are defined.

Observation 7:   Some important test issues have been identified in the past meetings, however, LS was not sent to RAN5 due to time issue.

Proposal 3:         IA beam correspondence test related issues can be collected and informed to RAN5 to guide the correct test design like make sure UE is in max transmit power condition and potential beam changes in the tests, etc.

2.2 Requirement applicability
In general, this can be discussed after requirements are defined considering the factors like power control tolerance and beam type, etc. may impact the test results. If no proper tolerance is defined this may lead to current normal UE fail the tests. Apparently if this happens there is no possibility to mandate it.

Considering the beam correspondence is a basic functionality, it can be mandated on condition that the 3.5dB tolerance is specified.

Proposal 4:         IA beam correspondence can be mandated from Rel-18 in condition that 3.5dB tolerance is specified, otherwise, should be optional in order to not fail current 3GPP conformant UE design.

3 Conclusion
In this paper, we discussed the beam correspondence test for initial access, and got following observations and proposals.

Observation 1:   Several factors may impact the IA spherical requirements like power control tolerance, beam type, and test configurations which have been discussed lot but no conclusion.

Observation 2:   Via proper test settings (shall be guaranteed by RAN5 tests) absolute power control tolerance can be avoided, and relative power control seems irrelevant to the IA tests. 

Observation 3:   Aggregated power control tolerance is eliminated in connected mode in RAN5 tests via TPC commands and beam lock function which lead to the tolerance is 0dB when delta P=0dB.

Observation 4:   Aggregated power control tolerance (3.5dB worse) will show in IA MOP tests due to no such TPC commands and beam lock function as in connected mode. 

Observation 5:   For the same UE, it may fail in the initial access tests though can reach the MOP requirement in connected mode if aggregated power control tolerance (3.5dB) is not considered.

Proposal 1:         Aggregated power control tolerance (3.5dB) needs to be considered in the IA beam correspondence requirements.

Observation 6:   IA beam type UE used is undefined in the spec and it is a UE implementation specific issue. It is difficult to converge on whether and how much tolerance should be considered.

Proposal 2:         Certain margin can be considered in the final IA beam correspondence requirements to cover the impact of UE beam types.

Observation 7:   Some important test issues have been identified in the past meetings, however, LS was not sent to RAN5 due to time issue.

Proposal 3:         IA beam correspondence test related issues can be collected and informed to RAN5 to guide the correct test design like make sure UE is in max transmit power condition and potential beam changes in the tests, etc.

Proposal 4:         IA beam correspondence can be mandated from Rel-18 in condition that 3.5dB tolerance is specified, otherwise, should be optional in order to not fail current 3GPP conformant UE design.
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. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow
at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

. Send cominuouslin every uplink scheduling information to the
UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE
transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the
UE Tx beam selection to complete.

. SS activates the[UE Beamlock Function (UBF)|by performing the procedure as specified in TS 38.508-1

[10] clause 4.9.2 using condition Tx only.

. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode
according to the test configuration, which shall meet the requirements described in Tables 6.2.1.1.5-1 to
6.2.1.1.5-4. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink
subframe. EIRP is calculated considering both polarizations, theta and phi.

. Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter
with bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP
measurement procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is
calculated considering both polarizations, theta and phi.
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The tolerance T(AP) for applicable values of AP (values in dB) is specified in Tables 6.2.4-1 and 6.2.4-2.

Table 6.2.4-1: Pymax. tolerance for FR2-1

Operating Band AP (dB) Tolerance T(AP)
(dB)
n257, n258, n259, AP=0 0
n260, n261, n262
0<AP=2 15
2<AP<3 2.0
3<AP<4 3.0
4<AP<5 4.0
5<AP<10 5.0
10<AP=<15 7.0
15<AP <X 8.0

NOTE:  Xis the value such that Pumaxc lower bound, Prowerciass -
AP — T(AP) = minimum output power specified in clause
6.3.1





