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In RAN5#99 meeting, contribution R5-232446 [1] titled “Discussion on sending/receiving test mode commands/acknowledgement in RRC INACTIVE state” was discussed in multiple sessions but no consensus was reached. 
In this contribution, we provide Nokia’s further views on the topic and comments received during/after the RAN5#99 meeting related to SDT test cases.
2.	Discussion
There are at least two RAN5 CG-SDT test cases which has some open issues and the detailed explanation is provided in the following subsections.
2.1 Background on Test Commands
To support 5GS conformance testing, UE special conformance test functions are required. The UE special conformance test functions are defined in 3GPP TS 36.509 [3] (base version for LTE) and 38.509 [2] (extensions for NR). According to TS 38.509 [2], the description of Activate UE Test Mode, Deactivate UE Test mode, Close UE Test Loop and Open UE Test Loop test commands for 5GS is same as the corresponding description in subclause 5.3.2, 5.3.3, 5.4.2 and 5.4.5, respectively, of TS 36.509 [3] for E-UTRA and EPC with the following exceptions:
· where E-UTRA is mentioned the same applies for NR,
· where EPS bearers are mentioned the same applies for 5GS QoS flows, 
· where different UE test loop modes are mentioned only those applicable to 5GS should be considered (see subclause 5.3.4 for the applicable 5GS UE test loop modes).
Observation 1: Test commands defined for E-UTRA and EPC in TS 36.509 [3] are also applicable for 5GS with the exception that where E-UTRA and EPS bearers are mentioned the same applies for NR and 5GS QoS flows, respectively.
Observation 2: The initiation of Activate UE Test mode and Deactivate UE Test mode, as per TS 36.509 [3], can only be done when the UE is in E-UTRA connected state (see clause 5.3.2.2 and 5.3.3.2 in TS 36.509 [3]) meaning, the same procedures will be applicable for 5GS when the UE is in NR Connected state (RRC Connected state).
Observation 3: As per TS 36.509 [3], there is no explicit description about the UE state for initiating Close UE Test Loop and Open UE Test Loop procedures (see clause 5.3.2.2 and 5.3.3.2). However, the implicit understanding is that the UE needs to be in E-UTRA connected state for initiating these procedures. This further implies that the UE needs to be in RRC Connected state for initiating Close UE Test Loop and Open UE Test Loop procedures in 5GS.
2.2 TS 38.533, clause 7.2.1.1 : TA Validation for CG-SDT in FR2
In RAN4#107 meeting (May. 23), minimum requirements for ‘TA validation for CG-SDT in FR2’ were completely defined by RAN4. Now, for RAN5#100 meeting (Aug. 23), the contribution R5-233969 [4] defines the corresponding RAN5 test case (TS 38.533, clause 7.2.1.1) to test TA validation for CG-SDT in FR2. For more details on TA validation for CG-SDT in FR2 RAN4 test case, see Section A.7.2.1 of 3GPP TS 38.133 [5].
There are 2 sub-tests in each iteration of this test (see Figure 1 for details of time-points):
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Figure 1: RSRP variation for TA validation for CG-SDT
· Subtest 1: Time point TA to TG where the correct UE behavior is to successfully perform MO-SDT (UL) between time points TF and TG.
· Subtest 2: Time point TG to TK where the correct UE behavior is NOT to perform MO-SDT (UL) between time points TJ and TK.

The root challenge of RAN5 ‘TA validation for CG-SDT in FR2’ RRM test case is that the test is statistical in nature and the UE is configured two CG-SDT occasions in each iteration of the test where it needs to send the UL (loopback) data at the 1st CG-SDT occasion, and it should not send any UL (loopback) data at the 2nd CG-SDT occasion to pass the iteration. For active UE Test Mode B, the UL data can only be triggered at the UE lower layers after expiry of the timer T_delay_modeB (see clause 5.4.2.3, 5.4.4.2 and 5.4.4.3 of TS 36.509 [3]). As per TS 38.509/36.509, this can only be done by using Close UE Test Loop command twice (sequentially) which implies that between the 1st and 2nd Close UE Test Loop commands, test loop needs to be open by using Open UE Test Loop procedure.
This means that as per the current 3GPP specification, the UE must be brought back to the RRC CONNECTED state to send each test mode command to the UE. However, this will involve additional message exchanges between SS and the UE, which are unnecessary from the test point of view.
Observation 4: For RRC INACTIVE test case(s), bringing the UE back to RRC Connected state just for sending test control commands is not an optimal solution as it will increase the test time and will involve additional message exchanges between SS and the UE.
Observation 5: The other possible solution to send the test mode command(s) to a Rel-17 UE in RRC INACTIVE state is through subsequent SDT transmissionin MO-SDT as it doesn’t support MT-SDT (MT-SDT is a Rel-18 feature). 

However, it is not a reliable solution as it can’t be used if:
i. Initial SDT (UL here) is not performed. This can happen in the following two scenarios:
· UE implementation is incorrect meaning it doesn’t pass Subtest1 and hence doesn’t send any UL data at time point TG,
· Or UE implementation is correct meaning it passes Subtest2 and hence doesn’t send any UL data at time point TK.
ii. Or initial SDT is unsuccessful, and SS doesn’t send response back to the UE. Hence, no further downlink data/signalling message(s) will be sent by the SS to the UE.
iii. Or the Device under test (for future RRC INACTIVE test cases) supports RRC INACTIVE but doesn’t support SDT as SDT is an optional feature.

Observation 6: Sending the test control command(s) through subsequent SDT transmission in RRC INACTIVE state is not a reliable solution for the current and future RAN5 test cases in RRC INACTIVE state.
[bookmark: _Hlk134184991][bookmark: _Hlk134185021]Observation 7: Currently there is no reliable method through which these test control commands and the corresponding uplink acknowledgement messages can be sent to/from the UE in the RRC INACTIVE state to ensure the correct test mode control.

2.3 TS 38.523-1, TC 8.1.5.13.2:	RRC SDT/CG based SDT ongoing/Data on non-SDT Radio Bearers
In RAN5#99 meeting, contribution R5-233417 [6] titled ‘Addition to testcase 8.1.5.13.2 Data on non-SDT Radio Bearers’ was presented but was ‘not pursued’. 
The test purpose of the above test case is to test whether the UE is sending UEAssistanceInformation message with nonSDT-DataIndication set when UE is in NR RRC_INACTIVE state, CG-SDT procedure is ongoing, and it has data to transmit on non-SDT Radio Bearers.
The root challenge in this test is that the UE need to loopback two data PDUs among which the 1st PDU will be received on SDT RBs and the 2nd PDU on the non-SDT RBs. The existing UE Test Loop Mode B provides the mechanism of loopbacking multiple PDUs through T_delay_modeB timer. Upon expiry of T_delay_modeB timer, all the buffered SDAP SDUs or IP PDUs are submitted in the same order as received (first-in-first-out) and without any modification of the IP header to the UL QoS flow descriptions handling SAP for transmission in uplink (TS 36.509 [3], clause 5.4.4.3). Hence, there is no existing way to independently configure the transmission time of 2nd buffered PDU as it will be transmitted immediately after 1st buffered PDU.
Observation 8: The existing UE Test Loop Mode B provides the mechanism of loopbacking multiple PDUs through T_delay_modeB timer. However, there is no existing way to independently configure the transmission time of 2nd buffered PDU as it will be transmitted immediately after the 1st buffered PDU.
2.4 Proposal
Based on the above discussion, we propose the following to RAN5.
Proposal: RAN5 to find a solution to the open issues discussed in this contribution and implement in the relevant test cases.
3.	Conclusion
Observation 1: Test commands defined for E-UTRA and EPC in TS 36.509 [1] are also applicable for 5GS with the exception that where E-UTRA and EPS bearers are mentioned the same applies for NR and 5GS QoS flows, respectively.
Observation 2: The initiation of Activate UE Test mode and Deactivate UE Test mode, as per TS 36.509 [1], can only be done when the UE is in E-UTRA connected state (see clause 5.3.2.2 and 5.3.3.2 in TS 36.509 [1]) meaning, the same procedures will be applicable for 5GS when the UE is in NR Connected state (RRC Connected state).
Observation 3: As per TS 36.509, there is no explicit description about the UE state for initiating Close UE Test Loop and Open UE Test Loop procedures (see clause 5.3.2.2 and 5.3.3.2 in TS 36.509 [1]). However, the implicit understanding is that the UE needs to be in E-UTRA connected state for initiating these procedures. This further implies that the UE needs to be in RRC Connected state for initiating Close UE Test Loop and Open UE Test Loop procedures in 5GS.
Observation 4: For RRC INACTIVE test case(s), bringing the UE back to RRC Connected state just for sending test control commands is not an optimal solution as it will increase the test time and will involve additional message exchanges between SS and the UE.
Observation 5: The other possible solution to send the test mode command(s) to a Rel-17 UE in RRC INACTIVE state is through subsequent SDT transmissionin MO-SDT as it doesn’t support MT-SDT (MT-SDT is a Rel-18 feature).
Observation 6: Sending the test control command(s) through subsequent SDT transmission in RRC INACTIVE state is not a reliable solution for the current and future RAN5 test cases in RRC INACTIVE state.
Observation 7: Currently there is no reliable method through which these test control commands and the corresponding uplink acknowledgement messages can be sent to/from the UE in the RRC INACTIVE state to ensure the correct test mode control.
Observation 8: The existing UE Test Loop Mode B provides the mechanism of loopbacking multiple PDUs through a single T_delay_modeB timer. However, there is no existing way to independently configure the transmission time of 2nd buffered PDU as it will be transmitted immediately after the 1st buffered PDU.
Proposal: RAN5 to find a solution to the open issues discussed in this contribution and implement in the relevant test cases.
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