
[bookmark: Title][bookmark: DocumentFor][bookmark: page1]3GPP TSG-RAN WG4#104-e Meeting	R4-2215513 
Electronic Meeting, October 10-19, 2022

Agenda item:		6.7.3.3
Source:	Nokia, Nokia Shanghai Bell
Title:	 Beam Correspondence Test Issues 
Document for:		Approval
1. Introduction
The Rel-18 NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 WI include 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).




2. In RAN4#104, we conclude on three topics in the WF. In this contribution we deal with the third topic: 

	Sub-topic 3: Rel-18 Beam Correspondence Test Issues 
  
Way forward/Agreement: 
  
· BC test for RRC_INACTIVE (if applicable) and RRC_Idle is at UE maximum output power 
· BEAM_LOCK is not available in RRC_INACTIVE and IA mode 
  
Way forward/FFS: 
· FFS: discuss if and how UE Tx beam should/would change during IA and what are the impact on the test method. 
· FFS: Feasibility of testing UEs in Inactive mode 
· FFS: Feasibility of triggering SDT in test mode for different UE implementations 
· FFS: Whether and how UE Tx beam should/would change without beam lock function during IA when test equipment is holding RAR to achieving UE max output power. 
· FFS: How to achieve and keep max power in testing 
· FFS: Number of tests, test time implications and proposed test time reductions 
· FFS: polarization aspects without beam lock function in testing 
  




3. Beam change during IA and impacts on testing
Holding the RAR to achieve UE maximum output power is one way of achieving the UE maximum power for BC tests during IDLE and INACTIVE states. 
During the Random Access procedure, the UE may declare a RA failure after exhausting the maximum number of transmissions thereby resulting in a Beam change. 
Given that BEAMLOCK function is unavailable in the IDLE and INACTIVE mode, the RA process could be used to hold the beam direction by increasing the ra-Responsewindow to a larger value. This however means the testing time will also be larger. The preambleTransMax, powerRampingStep and the preambleReceivedTargetPower can be accordingly scaled to reduce the interim steps for the UE to achieve the maximum output power.
Optionally introduction of a new RA response timer for the last RA transmission in test mode which could be set to a large value can be explored.
Observation 1: Beam lock function is unavailable in IDLE and INACTIVE modes.
Observation 2: Increasing the ra-Responsewindow to a large value will also increase the test time.
Observation 3: When the ra-Responsewindow is set to a large value, the parameters used for the power ramping procedure (i.e., preambleTransMax, powerRampingStep and the preambleReceivedTargetPower) during the random access can be scaled as per requirements to reduce the interim steps.  However, since the raResponse window is large, the test time will still be large.
Proposal 1: Introduce a new RA response timer for the last RA transmission such that UE holds the beam for a longer period of time
4. Feasibility of testing UE in Inactive mode 
 Given that current test specifications do not have INACTIVE mode test cases, we are open to further discussions. In our view, definition of a test case specifically where a UE can be kept in the INACTIVE state will be beneficial for not only checking beam correspondence for INACTIVE but for other features which may be required to be tested in the future as well. 
Proposal 2: Define a new test for state transition from CONNECTED to INACTIVE mode
5. Number of tests, test time implications and proposed test time reductions.
The IDLE and INACTIVE mode tests need to take into account the different types of RA procedures (2 step and 4 step RACH) as well as the fact that INACTIVE mode today also supports SDT. The Beam correspondence tests need to verify the UE behaviour for these scenarios.
There are in general there are 6 categories of RA types in the IDLE and INACTIVE states:
1> 4-step Random access for idle to connected mode transitions
2> 2-step Random access for idle to connected mode transitions
3> 4-step Random access in Inactive for Small Data transmissions
4> 2-step Random access in Inactive for Small Data transmissions
5> 4-step Random access for Inactive to connected mode transitions
6> 2-step Random access for Inactive to connected mode transitions

Testing all the above scenarios will increase the test time. So we propose to, for example group the use cases listed above into the following 4 categories: 
a. 2 step RA for SDT
b. 4 step RA for SDT
c. 2 step RA (for idle to connected and inactive to connected)
d. 4 step RA (for idle to connected and inactive to connected)

The above categorization of the requirements is listed from the group requiring the best beam correspondence (a.) to the one accepting the largest relaxation (d.). This proposed prioritization is based on the consequence of failing UL transmission in each of those categories.
Observation 4: Inactive and Idle mode have different types of scenarios with some needing higher requirements than others due to e.g., SDT
Proposal 3: Scenarios to be tested can be grouped into categories based on the requirements for each one of them.
6. Conclusions
In this contribution we have continued discussion on Rel-18 UE beam correspondence requirements for RRC_INACTIVE and initial access focusing of Beam Correspondence Test Issues. In the contribution we make the following observations and proposals:

Observation 1: Beam lock function is unavailable in IDLE and INACTIVE modes.
Observation 2: Increasing the ra-Responsewindow to a large value will also increase the test time.
Observation 3: When the ra-Responsewindow is set to a large value, the parameters used for the power ramping procedure (i.e., preambleTransMax, powerRampingStep and the preambleReceivedTargetPower) during the random access can be scaled as per requirements to reduce the interim steps.  However, since the raResponse window is large, the test time will still be large.
Observation 4: Inactive and Idle mode have different types of scenarios with some needing higher requirements than others due to e.g., SDT.
Proposal 1: Introduce a new RA response timer for the last RA transmission such that UE holds the beam for a longer period of time.
Proposal 2: Define a new test for state transition from CONNECTED to INACTIVE mode.
Proposal 3: Scenarios to be tested can be grouped into categories based on the requirements for each one of them.
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