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[bookmark: _Toc116995841]Introduction
The Rel-18 NR RF requirements enhancement for the frequency range 2 (FR2), Phase 3 WI includes the following objectives for defining UE beam correspondence requirements for RRC_INACTIVE and initial access. 

	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 [RAN4 RF]
· 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.
· [bookmark: _Hlk110603992]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).




In RAN4#106, we conclude on three topics in the WF. In this contribution we deal with the third topic: 

	1. [bookmark: _Hlk118276651]Sub-topic 3-1 Test issues in RAN4/RAN5
 
Issue 3-1-2: Which test issues are for further discussion within RAN4
· Proposals
· Option 1: how to reach the MOP in IA
· Option 2: feasibility of beam lock function in IA;
· Option 3: testability of dual polarization in IA;
· Option 4: others
· WF
· FFS
Issue 3-1-3: What should be further informed to RAN5 for the test issues left to RAN5
· Proposals
· Option 1: None
· Option 2: Others
· WF
· FFS
· Sub-topic 3-2 Feasibility to achieve maximum output power
· Proposals
· Option 1: Feasible by holding RAR.
· Option 2: Feasible already from the first preamble. 
· Option 3: Using a ra-ResponseWindow timer only for the last preamble transmission to reduce test time. 
· Option 4: we should carefully take care of ra-ResponseWindow parameter to make sure the EIRP testing has been finished based on max power before fourth re-transmission of PREAMBLE. 
· Option 5: 
· for beam correspondence of initial access and RRC_Inactive, Pcmax is not configured.
· powerRampingStep is configured as 6dB, and further discuss if preambleReceivedTargetPower is configured as -100dBm or higher (before calibration).
· further discuss if a calibration process is needed before test case is run for the test direction, so as to configure reasonable values for ss-PBCH-BlockPower and rsrp-ThresholdSSB
· it is proposed to holding RAR and further discuss the value for preambleTransMax.
· Option 6:  Beam lock function could be used to require UE to transmit PRACH with PCMAX (Huawei)
· WF
· FFS
 
1. Sub-topic 3-3 Test scenario with DRX
· Proposals
· Option 1: A new test scenario with short/long DRX to trigger SDT mode in RRC_INACTIVE is introduced
· Option 1a: RAN4 to consider the possibility of selecting only either short or long DRX to trigger SDT mode in RRC_INACTIVE for the sake of test efforts. 
· Option 1b: During the RA-SDT procedures, the UE has to transmit payload in the msgA or msg3 depending on the type of Random-access procedure it uses for SDT. The UE typically needs at least 3 SSB bursts to properly align its beams in the best direction. With longer DRX cycles being prevalent in IDLE and INACTIVE modes, it is important to consider the implications of DRX on SDT and UE behavior during beam correspondence tests. 
· Option 2: A new test scenario with short/long DRX to trigger SDT mode in RRC_INACTIVE is not introduced
· WF
· Options 2.
 
1. Sub-topic 3-4 Polarization issues
· Proposals
· Option 1: DL polarizations during msg1 EIRP verification follow same practice as PUSCH EIRP testing.
· Option 2: Beam lock function could be used to solve the polarization issue.
· Option 3: Others
· WF
· Option 3: Wait for RAN5 on beam lock.



Test Issues in RAN4/5
RAN 5 has responded to the LS sent from RAN 4 stating that it is required to’ evaluate and introduce a new UBF-like test function in initial access or update the existing UBF test function if the objective of the test is to lock the beam during initial access’ [3].
As RAN 5 has already responded to the LS from RAN 4, we don’t see any further test issues that need to be informed to RAN 5. 
[bookmark: _Toc131577709]	RAN 5 has responded to the LS from RAN4 confirming the need to evaluate and introduce a new BEAMLOCK function for initial access or update the existing one.
Feasibility to achieve maximum output power
In the earlier meeting[2], it was proposed that UE can achieve maximum power during initial access in the first preamble itself via well-defined parameter settings. If this can be achieved, then it will reduce the test time. However, it is preferable to have the correct SSB power broadcasted in agreement with the actual power that is used to avoid malfunction in the test environment. Holding the RAR to help the UE achieve maximum power during tests for beam correspondence in IDLE and INACTIVE is one way of UE to achieve maximum output power. However, to help the UE attain maximum power faster, the parameters for the Random-access procedure should be set such that the interim steps are reduced. 
[bookmark: _Toc131577710]The UE can achieve maximum power during the random access procedure by holding the RAR. The interim steps for the UE to achieve maximum power can be reduced by well defined parameters used for the Random-access power ramping. This will reduce the overall time the UE needs to achieve maximum power
During the testing procedure, once the UE achieves maximum power and exhausts the maximum number of retransmissions it may declare a Random-access failure and restart the Random-access procedure all over again. 
UE will declare a Random-Access failure when it doesn’t receive a RAR from the System simulator within preambleTransMax value attempts and the ra-ResponseWindow. 
The current value of the ra-ResponseWindow can be a maximum of 80 slots which for FR2 assuming 120 KHz SCS translates into 10 ms. During this time, it can be expected that the UE doesn’t change its beam direction while waiting for the RAR.  
Introduction of the BEAMLOCK function in IDLE and INACTIVE in case RAN 5 finds it feasible to do so would be optimal.  However, since the UE under test in IDLE will be transmitting the msg1/msgA of the Random-access procedure and the intent is to measure the minimum peak EIRP of its transmit beam during this process, as per current methods available there is no way the System Simulator can send a BEAMLOCK message to the UE. So, in case it is agreed to define a BEAMLOCK function for IDLE/INACTIVE modes, this aspect also needs to be considered. 

[bookmark: _Toc131577711] Beam lock is unavailable for IDLE/INACTIVE UEs. 
Since the BEAMLOCK function is currently unavailable in IDLE and INACTIVE modes it is expected that test measurements such as minimum peak EIRP will be carried out when the UE has achieved maximum power and is waiting for the RAR. However, as pointed out earlier, the RAR response window can be currently set to 10ms which is insufficient to carry out measurements.  
In such a scenario the other option is to propose to increase the RA response window to a longer duration of time such that meaningful test measurements can be carried out. If it is decided that UE can achieve maximum power by withholding RAR and using the power ramping procedure, then as illustrated below having a long ra-ResponseWindow will increase the wait time for each interim step thereby adding to the total test time. 

[bookmark: _Toc131577712] Withholding RAR and using the power ramping procedure (i.e., having a long ra-ResponseWindow) will increase the wait time for each interim step thereby adding to the total test time. 
 
 
[image: ] 
Figure 1: Total test time with legacy procedure 

Using a ra-ResponseWindow timer (example: ra-ResponseWindow-test) only valid for the last preamble transmission will reduce test time, as shown in Figure 2. Keeping this timer to a sufficiently large value will ensure that the UE keeps its beam waiting for a RAR response from the SS for a long period of time which will enable carrying out subsequent beam correspondence test or other tests as well in IDLE and INACTIVE mode. This will also ensure that the entire test time is not unnecessarily prolonged.  

[bookmark: _Toc131577713]Using a ra-ResponseWindow timer only for the last preamble transmission to reduce test time. 
 [image: ] 
Figure 2: Total test time with new timer 

As illustrated in figure 1 and 2, assuming the ra-ResponseWindow timer is set to a really long value such as 180s, the total test time will be 12 minutes using the existing timers. However, if an additional ra-ResponseWindow timer valid only for the last preamble transmission is introduced, taking the same value and number of steps as in figure 1, the total test time will be 3 mins 30 ms. This is a significant reduction in test time. 
Introduction of BEAMLOCK function in IDLE and INACTIVE modes will address the testing issues. The BEAMLOCK function has been defined only in the CONNECTED mode today. Here, as described in Section 4.9.2.1 of TS 38.501-1, the System Simulator requests the UE to activate the BEAMLOCK function.  Having a similar process of BEAMLOCK activation, even after BEAMLOCK is defined for IDLE and INACTIVE modes is not possible as the UE is not in RRC_CONNECTED mode and the System Simulator has no way of sending this message to the UE. 

[bookmark: _Toc131577714]When UE is not in RRC_CONNECTED mode the System Simulator has no way of sending BEAMLOCK message to the UE. 
[bookmark: _Toc131577715]In case RAN5 finds it feasible to define a BEAMLOCK function for IDLE/INACTIVE modes, how the System simulator can communicate/ instruct the UE to lock its beam during the Random-access procedure needs to be further studied. 

[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:

Observation 1: RAN 5 has responded to the LS from RAN4 confirming the need to evaluate and introduce a new BEAMLOCK function for initial access or update the existing one.
Proposal 1: The UE can achieve maximum power during the random access procedure by holding the RAR. The interim steps for the UE to achieve maximum power can be reduced by well defined parameters used for the Random-access power ramping. This will reduce the overall time the UE needs to achieve maximum power
Observation 2: Beam lock is unavailable for IDLE/INACTIVE UEs.
Observation 3: Withholding RAR and using the power ramping procedure (i.e., having a long ra-ResponseWindow) will increase the wait time for each interim step thereby adding to the total test time.
Proposal 2: Using a ra-ResponseWindow timer only for the last preamble transmission to reduce test time.
Observation 4: When UE is not in RRC_CONNECTED mode the System Simulator has no way of sending BEAMLOCK message to the UE.
Proposal 3: In case RAN5 finds it feasible to define a BEAMLOCK function for IDLE/INACTIVE modes, how the System simulator can communicate/ instruct the UE to lock its beam during the Random-access procedure needs to be further studied.
[bookmark: _Toc116995849] Annex: Text proposal to TR 38.891
[bookmark: _Toc117000705]6.1	Test impact
The test requirements which are being discussed are 
· How the UE can attain maximum power during the Random Access procedure 
· Unavailability of the BEAMLOCK in IDLE and INACTIVE modes
There are various options that are being deliberated upon in RAN4 on how to enable the UE to achieve maximum power for testing in IDLE and INACTIVE.. 
With holding the RAR to help the UE achieve maximum power during tests for beam correspondence in IDLE and INACTIVE is one way of UE to achieve maximum output power. However, to help the UE attain maximum power faster, the parameters for the Random-access procedure should be set such that the interim steps are reduced.
During the testing procedure, once the UE achieves maximum power and exhausts the maximum number of retransmissions it may declare a Random-access failure and restart the Random-access procedure all over again. 
UE will declare a Random-Access failure when it doesn’t receive a RAR from the System simulator within preambleTransMax value attempts and the ra-ResponseWindow.
The current value of the ra-ResponseWindow can be a maximum of 80 slots which for FR2 assuming 120 KHz SCS translates into 10 ms. During this time, it can be expected that the UE doesn’t change its beam direction while waiting for the RAR.
Since the BEAMLOCK function is currently unavailable in IDLE and INACTIVE modes it is expected that test measurements such as minimum peak EIRP will be carried out when the UE has achieved maximum power and is waiting for the RAR. However, the RAR response window can be currently set to 10ms which is insufficient to carry out measurements.
In such a scenario the other option is to increase the RA response window to a longer duration of time such that meaningful test measurements can be carried out. If it is confirmed that UE can achieve maximum power by withholding RAR and using the power ramping procedure, then having a long ra-ResponseWindow will increase wait time for each interim step thereby adding to the total test time.

Using a ra-ResponseWindow timer (example: ra-ResponseWindow-test) only valid for the last preamble transmission will reduce test time. Keeping this timer to a sufficiently large value will ensure that the UE keeps its beam waiting for a RAR response from the SS for a long period of time which will enable carrying out subsequent beam correspondence test or other tests as well in IDLE and INACTIVE mode. This will also ensure that the entire test time is not unnecessarily prolonged.
Introduction of the BEAMLOCK function in IDLE and INACTIVE in case RAN 5 finds it feasible to do so would be optimal.  However, since the UE under test in IDLE will be transmitting the msg1/msgA of the Random-access procedure and the intent is to measure the EIRP  of its transmit beam during this process, as per current methods available there is no way the System Simulator can send a BEAMLOCK message to the UE. So, in case it is agreed to define a BEAMLOCK function for IDLE/INACTIVE modes, how the BEAMLOCK function will be signaled to the UE which is in RRC_IDLE needs to be considered.
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