3GPP TSG-RAN WG4 Meeting #104bis-e	R4-2216440
Electronic Meeting, 10 – 19 Oct, 2022

Title:	R18 Discussion on FR2 beam correspondence test in initial access
Source:	OPPO
[bookmark: _GoBack]Agenda item:	6.7.3.3
Document for:	Approval


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 table [1]. 

	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).



And in last meeting the WF [2] is approved with many open issues to be further discussed. This paper will discuss the test aspects.
2 Discussion
2.1 Which MSG should be tested
It was agreed in last meeting that at least MSG1 will be tested, the remaining issue whether other MSGs should be tested also like MSGA or RAR.

MSG A is used for the two step RACH which is an optional feature overall and not part of the WID. Whether specific requirements for two step RACH will be defined depends on how much difference it is comparing to the four step RACH in the beam correspondence behaviour and performance. And at this stage the discussion should focus on MSG.

Proposal 1:         Hold on the discussion of MSG A, and focus on MSG1 beam correspondence considering two step RACH is an optional feature and not part of WID.

[bookmark: _Hlk114673025]Regarding RAR test which was proposed to verify the beam similarity between Tx beam and Rx beam. However, in our understanding this is not part of the beam correspondence even in connected mode where only Tx peak EIRP and Tx spherical coverage are defined. The necessity for this test is unclear especially considering in the initial access the only DL signal that can be used to adjust beam is the SSB, and with SSB no changed not clear how and why UE will change its RAR receive beam different from MSG1 Tx beam. Therefore, in our view the motivation and necessity of RAR test needs to be further justified.

Observation 1:    It is unclear how and why UE will change its RAR receive beam different from MSG1 Tx beam considering the only reference signal SSB is unchanged in the initial access.

Proposal 2:         The necessity of RAR test needs to be justified first before requirement discussion.


2.2 Beam lock function impact to test
[bookmark: _Hlk114674258]In last meeting it was clarified that BEAM_LOCK is not available in RRC_INACTIVE and IA mode, and some discussion happened on whether this will make the beam correspondence test, especially peak EIRP/spherical test is unfeasible. Two aspects might need to be considered: one is the impact to test system, the other is the impact to UE.

[bookmark: _Hlk114674126]Regarding the impact to test system, this becomes an issue only when the test system doesn’t have separate communication antenna and measurement antennas. However, this is not the only test system, and RAN4 defined communication antenna to make sure UE will adjust its beam according to the communication antenna DL signal, then lock the UE Tx beam and use measurement antenna to measure the Tx signal. In this process, with BEAM_LOCK function test system can be simplified with using only one antenna for both communication and measurement purpose. But without BEAM_LOCK function test system can also doable as long as it has separate antennas for communication and measurement purpose. Therefore, this should not be an issue for testing system.

Observation 2:    BEAM_LOCK function is a nice to have function for test system, if supported then test system probably can be simplified by using one antenna for both communication and measurement purpose, but without this function the Tx performance can also be measured via separate communication and measurement antennas.

Proposal 3:         Separate communication and measurement antennas will be used in the test system for IA Beam correspondence requirements (peak EIRP/spherical) considering the missing of BEAM_LOCK function.

[bookmark: _Hlk114675679]Regarding the impact to UE, whether UE can keep the Tx beam unchanged is one of the issues. In the initial access, the UE will try to retransmit the MSG1 and boosting its power when no RAR is received, however, this doesn’t mean UE will keep doing this in a long time period. In 38.331, UE will be configured with max 200 times via preambleTransMax signalling. Once UE is failed to access NW after this max transmission time, then it will consider RACH failure and no transmission signals. Then the question is whether test system can complete the peak EIRP and spherical measurement within this time? If not, how to treat it is something need further discussion. Normally UE will wait for some time then retry this initial access, but how long this waiting time is something undefined. If long, this will cause testability issue.

Observation 3:    When NW doesn’t send RAR, UE will try the preamble transmission with max 200 times configured by preambleTransMax IE defined in 38.331, after that RACH failure will happen.

Observation 4:    After RACH failure, UE will wait for a period and retransmit the preamble, but how long the waiting period is up to implementation. If long, then there will be testability issue.

Proposal 4:         Study the potential testability issue caused by RACH failure due to exceeding max number of RA preamble transmission times configured by preambleTransMax {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200}.

2.3 Beam change impact to test
It was commented in last meeting that without beam lock function UE beam may be changed during the tests. This is related to the discussion of beam type in initial access.

[bookmark: _Hlk114677741][bookmark: _Hlk114677754]In our view, UE is allowed to change its beam during the initial access, e.g. use rough beam at the beginning then change to fine beam for better UL coverage. However, UE transmit status should be unchanged in the end for power measurement. This means UE finally is not expected to change to another beam when it cannot receive the RAR message since this beam is the best beam for this UE (if not consider the scenario that UE use good but not best beam for preamble transmission).

Regarding the situation of UE may use good but not best beam once the MOP is reached, this UE may choose to continue use this good beam or change to the best beam for another try. This behaviour is undefined and what the test system can do is to wait for a stable UE status by a long enough time.

Observation 5:    UE probably will change its beam during initial access especially when not receive RAR, but after a long enough time (FFS) the status should be stable.

Proposal 5:         UE is allowed to change its beam during the initial access, but UE transmit beam status should be unchanged in the end for power measurement.


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

Proposal 1:         Hold on the discussion of MSG A, and focus on MSG1 beam correspondence considering two step RACH is an optional feature and not part of WID.

Observation 1:    It is unclear how and why UE will change its RAR receive beam different from MSG1 Tx beam considering the only reference signal SSB is unchanged in the initial access.

Proposal 2:         The necessity of RAR test needs to be justified first before requirement discussion.

Observation 2:    BEAM_LOCK function is a nice to have function for test system, if supported then test system probably can be simplified by using one antenna for both communication and measurement purpose, but without this function the Tx performance can also be measured via separate communication and measurement antennas.

Proposal 3:         Separate communication and measurement antennas will be used in the test system for IA Beam correspondence requirements (peak EIRP/spherical) considering the missing of BEAM_LOCK function.

Observation 3:    When NW doesn’t send RAR, UE will try the preamble transmission with max 200 times configured by preambleTransMax IE defined in 38.331, after that RACH failure will happen.

Observation 4:    After RACH failure, UE will wait for a period and retransmit the preamble, but how long the waiting period is up to implementation. If long, then there will be testability issue.

Proposal 4:         Study the potential testability issue caused by RACH failure due to exceeding max number of RA preamble transmission times configured by preambleTransMax {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200}.

Observation 5:    UE probably will change its beam during initial access especially when not receive RAR, but after a long enough time (FFS) the status should be stable.

Proposal 5:         UE is allowed to change its beam during the initial access, but UE transmit beam status should be unchanged in the end for power measurement.
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