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Introduction
This contribution presents a discussion on LS from RAN4 regarding the feasibility of testing UE initiated small data transmissions while the UE is in RRC inactive state [1]. 
Discussion
As a part of the work related to “Rel-17 NR_SmallData_INACTIVE-Perf” work item, RAN4 sent an LS to RAN5 asking its recommendation(s) on the feasibility of testing UE initiated small data transmission (SDT) in RRC_INACTIVE [1]. Thereafter, through the LS reply [2], RAN5 informed RAN4 that ‘UE Test Loop Function operating in UE Test Loop Mode B’ defined in [3] with ‘T_delay_modeB’ timer configured can be used for the testing of mobile originated (MO) SDT. Considering this information, RAN4 had made agreements regarding RRM test procedures for CG-SDT TA validation and identified that there is a need for multiple CG-SDT procedures following each other during a test of CG-SDT TA validation [4].
Currently, ‘T_delay_modeB’ timer is defined with a granularity of seconds and the ‘UE Test Loop Mode B’ test command supports one instance of the T_delay_modeB timer [3]. Therefore, only one CG-SDT procedure can be tested between received UL data in the test command.
Hence to ensure the feasibility of multiple CG-SDT procedures during a test, RAN4 has provided the following information and has asked RAN5 to provide feedback on whether a test mode can trigger two or more CG-SDT transmissions in RRC inactive with independently controlled timing without need for going to RRC connected in between transmissions [5].
	1. Overall Description:
During the RAN4#104bis meeting, RAN4 has made agreements regarding RRM test procedures for CG-SDT TA validation. As part of these agreements, it has been identified that there is a need for multiple CG-SDT procedures following each other during a test.
With the current RAN4 understanding of test mode B from 38.509, that would have to be implemented as outlined in Figure 1.
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[bookmark: _Ref116623220]Figure 1: Test procedure for multiple CG-SDT procedures – current understanding.
Since re-entering RRC connected mode could increase testing time, it would be a clear benefit if the test would not have to re-enter connected mode multiple time during a test, such that the test could be implemented as outlined in Figure 2 and Figure 3. In these figures at least 2 SDT transmissions can be triggered by the test equipment with control of the transmission time using a single or multiple test mode command. Options could include configuring periodic triggering of SDT messages with a single test mode command as in Figure 2 or multiple test mode commands as in Figure 3. Regarding those options, RAN4 has the following questions:
1. Can TE send Data packets to UE in RRC_INACTIVE for multiple SDT sessions requiring TA validation? Either configured multiple Data packets or one SDT session after another SDT session?
2. Should the timer T_delay_modeB be explicitly included in RAN4 RRM test design?
3. If yes, how to set the timer T_delay_modeB for the second SDT transmission? Will it be automatically set when data arrival at UE? Or this should be set by TE explicitly each time after its expiry?
[image: ]
[bookmark: _Ref116623235]Figure 2: Test procedure for multiple CG-SDT procedures - without entering connected mode between CG-SDT procedures.


[bookmark: _Ref116932141][bookmark: _Ref116932137]Figure 3: Test procedure for multiple CG-SDT procedures - without entering connected mode between CG-SDT procedures.
The options in Figure 1, Figure 2 and Figure 3 were identified as potential candidates for the testing of SDT, however RAN4 tends to prefer the options in Figure 2 or Figure 3 or other options that can avoid the need for UE to re-enter RRC connected mode, since it results in reduced testing time. 

2. Actions:
To: RAN WG5
ACTION: RAN4 kindly asks RAN5 to provide feedback on whether a test mode can trigger 2 or more CG-SDT transmissions in RRC inactive with independently controlled timing without need for going to RRC connected in between transmissions.



With the current UE Test Loop Mode B definition with configured T_delay_modeB timer, only one CG-SDT procedure can be tested per received test mode command with UL data.
There are several possible candidate options where multiple SDT procedures can be configured in each test with independently controlled timing without need for going to RRC connected in between transmissions. One possible solution would be to send a test command within a SDT session. However, this type of solution does not have a clear separation of test commands and the procedure that is being tested. Therefore, the sending of test commands would be potentially influence the behaviour of the UE under test. As a result, an alternative where multiple UL transmissions are triggered at the start of the test is preferred. 
If the test command is not to be part of the SDT procedure under test, the UE would need to enter connected mode per CG-SDT iteration
Entering connected mode per CG-SDT session would undoubtedly increase the SDT testing time.
In an ideal test procedure, design test commands should not influence the behaviour of the procedure under test. 
RAN5 to discuss how test commands can be enhanced in order to trigger multiple UL transitions while the UE is in RRC inactive mode. 
We suggest replying to RAN4 considering the following proposals. We provide a suggestion for the LS response in the annex of this contribution. 
Reply to RAN4 that RAN5 agrees that a test mode can trigger two or more CG-SDT transmissions in RRC inactive with independently controlled timing without need for going to RRC connected in between transmissions. However, the exact method for this needs to be decided.
Based on the suggested change to the interface, it is suggested to add the interface specification [3] to the work item description as impacted existing specification.
[bookmark: _Toc64909510]Conclusion
This contribution has presented Nokia’s views on the feasibility of SDT test case. As part of this discussion, we have reached the following observations and proposals:
1. With the current UE Test Loop Mode B definition with configured T_delay_modeB timer, only one CG-SDT procedure can be tested per received test mode command with UL data.
1. If the test command is not to be part of the SDT procedure under test, the UE would need to enter connected mode per CG-SDT iteration.
1. Entering connected mode per CG-SDT session would undoubtedly increase the SDT testing time.
1. In an ideal test procedure, design test commands should not influence the behaviour of the procedure under test. 
1. RAN5 to discuss how test commands can be enhanced in order to trigger multiple UL transitions while the UE is in RRC inactive mode.  
Reply to RAN4 that RAN5 agrees that a test mode can trigger two or more CG-SDT transmissions in RRC inactive with independently controlled timing without need for going to RRC connected in between transmissions. However, the exact method for this needs to be decided.
Based on the suggested change to the interface, it is suggested to add the interface specification [3] to the work item description as impacted existing specification.
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Annex: Draft LS response to RAN4
1. Overall Description:
RAN5 thanks RAN4 for the LS on the feasibility of testing UE initiated small data transmission (SDT) in RRC_INACTIVE. 
RAN5 discussed the testability aspects of multiple CG-SDT transmissions and agreed that a test mode can trigger two or more CG-SDT transmissions in RRC inactive with independently controlled timing without need for going to RRC connected in between transmissions. However, the exact method for this needs to be decided.
2. Actions:
To: RAN WG4
ACTION: RAN5 respectfully ask RAN4 to take the above information into consideration.
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