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1. Background
History of WFs and other tdocs approved is shown below:
· RAN4#101-e:
· R4-2120338 WF on RRM requirements for NR SDT in INACTIVE state
· R4-2120339 Workplan for SDT RRM requirements
· RAN4#101b-e:
· R4-2202710 WF on RRM requirements for NR SDT in INACTIVE state
· RAN4#102-e:
· R4-2207028 WF on RRM requirements for NR SDT in INACTIVE state
· RAN4#103-e
· R4-2210622 WF on RRM requirements for NR SDT
· RAN4#104-e
· R4-2214341 Way forward on RRM requirements and test cases for NR SDT
2. Discussion
2.1 Topic #1: Maintenance of RRM core requirements for NR SDT
Sub-topic 1-1
Issue 1-1-1: Can sub-subsequent CG-SDT transmission be performed in the time window from T2 to T2+640ms if a valid TA validation is confirmed?
· Proposals
· Option 1: Yes
· Option 2: No

Agreement: 
· No consensus, and note the corresponding CR.

Issue 1-1-2: Should the DRX cycle in the RSRP measurement window be clarified as “the DRX cycle in RRC_INACTIVE mode”?
· Proposals
· Option 1: Yes
· Option 2: No
Agreement:
· DRX cycle in the RSRP measurement window refers to the DRX cycle in RRC_INACTIVE mode, and No need to clarify in the spec

Sub-topic 1-2
Issue 1-2: Should RAN4 introduce a new subsection for CG-SDT in an unlicensed band, even though the requirements are reused from those for licensed bands?
· Proposals
· Option 1: Yes
· Option 2: No
Agreement:
· Follow RAN plenary agreements and focus on the performance requirements in this meeting. 
· Proponent is advised to submit a company CR in the next plenary if necessary.

2.2 Topic #2: Performance requirements for NR SDT

Sub-topic 2-1
	Starting point:

By consolidating all of the tdocs discussing the time points, Moderator suggests to define the time points by the moments when either TE or UE takes actions, and start with the following time line:
[image: ]
Fig. 1, Time-line for CG-SDT RRM test cases



Issue 2-1-1: Consider the following time points for CG-SDT RRM test cases as shown in Fig. 1, define time points as:
· Proposals
· Option 1: 
· Time point A: TE to configure RSRP1
· Time point B: TE to send RRC_Release with CG-SDT configuration
· Time point C: UE to measure RSRP1 
· Time point D: TE to send UL data to UE
· Time point E:  UE UL data arrival 
· Time point F: TE to configure RSRP2 within RSRP1 ±cg-SDT-RSRP-ChangeThreashold-r17
· Time point G: UE to measure RSRP2
· Time point H: UE to perform TA validation
· Time point I: T_delay_modeB expiry
· Time point J: UE to perform CG-SDT transmission
· Time point L: TE to configure RSRP2 outside RSRP1 ±cg-SDT-RSRP-ChangeThreashold-r17
· Time point M: UE to measure the new RSRP2
· Time point N: UE to perform a second TA validation
· Time point O: UE not to transmit CG-SDT
· Option 2: Any other, please elaborate.
· Option 3 (new): To be discussed as part of the Sub-topic 2-3  
Agreement:
· Send an LS to RAN5 consulting the questions, e.g., a. Whether PDU can be configured periodically for a second CG-SDT transmission;  b. Should RAN4 leave it to RAN5 for handling the timer T_delay_ModeB; c) If needed,  how should RAN4 understand the use of this timer in the RRM test design, or is it automatically set upon the UL data arrival
· Further discuss the new issue 2-1-1A with modified options
· Further discuss the new issue 2-2-1B on new idea in case RAN5 does not support two UL data generation by re-using retransmission of the initial CG-SDT transmission
 
New Issue 2-1-1A: Should RAN4 define the time steps for the test as following:
· TA - start of test, TE set power to P0
· TB - start of RSRP1 window, TE set power to P1
· TC - RRC release message with CG-SDT configuration, UE goes to RRC innactive
· TD - end of RSRP1 measurement window, TE set power to P2
· TE - TE set power to P3
· TF - start of RSRP2 window limit (W2+640ms) set power to P4
· TG - CG-SDT occasion
· TH - RRC release
· TI - TE set power to P5
· TJ - start of RSRP2 window limit (W2+640ms) set power to P6
· TK - CG-SDT occasion
Notes:
· UE measures RSRP1 between TB and TD
· UE measures RSRP2 between TF and TG, which must be TG-TF = W2+640
· Test mode B command may be sent by test equipment between TA and TC
· T_delayModeB must expire before TG
· CG-SDT periodicity must be configured such that no CG-SDT occasion is available between end of T_delayModeB and TG
Agreement:
· Agree on the following time points defined for the tests:
· Time points
· TA - start of test, TE set power to [P0]
· TB - start of RSRP1 window set power to [P1]
· [bookmark: _Hlk117068177]A different power after TB, so as to verify if old measurement was used for TA validation in the first CG-SDT transmission; and TB>=serving cell measurement period+TA 
· TC - RRC release message with CG-SDT configuration, UE goes to RRC innactive
· TD - end of RSRP1 measurement window, TE set power to [P2]
(Note: P2 is to verify measurement window, TD = TC + min(640ms, M1*TDRX) for FR1, TC + max(480ms, 8*SMTC periodicity) for FR2)
· TF - start of RSRP2 window, TE set power to [P3]
· (Note : TF = TC + T_delay_modeB + Z ms, Z is margin for processing and measurement, TF>=serving cell measurement period+TD)
· Assumption is that T_delay_modeB starts at TC, this can be further revisited
· Further discussion on determination of TF
· Inferred from the actual CG-SDT transmission
· Inferred from UL data arrival or expiry of the timer T_delay_modeB
· A different power after TF, such that TA validation passes for RSRP1 measured between TB and TD, and RSRP2 measured between TF and TG
· TG - CG-SDT occasion
· FFS whether TG should not exceed TF+W2+640ms

· TH - RRC release 
· FFS if power needs to be set before or after TH for RSRP1 measurement window
(Note: P2 is to verify fail TA validation)
· [bookmark: _Hlk117068286]TH’ - end of RSRP1 measurement window, TE set power to [P4]
· [bookmark: _Hlk117068358]TJ - start of RSRP2 window limit, TE set power to [P5]; TJ >=serving cell measurement period+TH’
· [bookmark: _Hlk117068381]A different power is needed after TJ, such that TA validation does not pass for RSRP1 measured between TH-RSRP1 window and TH’, and RSRP2 measured between TJ and TK
· Further discussion on determination of TJ
· Inferred from the actual CG-SDT transmission
· Inferred from UL data arrival or expiry of the timer T_delay_modeB or UL data periodicity
· TK - CG-SDT occasion
· FFS how to determine TK when UE is not expected to transmit CG-SDT
· FFS whether TK should not exceed TJ+W2+640ms
· FFS the following consideration and FFS whether it may further impact on the time points definition
· second RRCRelease
· CG-SDT configuration should be contained
· If CG-SDT configuration is contained, it means the second RSRP1 measurement should be included in the test
· If CG-SDT configuration is not included and the old CG-SDT configuration is not released, it means the second RSRP1 measurement should be skipped in the test.
· A new RSRP1 measurement is needed for the second sub-testcase
· second UL data trigger
· Whether or not to test the validity of RSRP2
· [bookmark: _Hlk117082117]FFS: the details or restrictions on the duration between time points, power level settings and thresholds, relationship to measurement windows (e.g., start of measurement windows), and test steps based on these time points

New Issue 2-1-1B: In case RAN5 does not support two UL data generation, can RAN4 make use of the retransmission of the first CG-SDT transmission by:
· Option 1: ACK/NACK response timer expiry at TE
· Option 2: A NACK to TE from UE
· Option 3: others, please elaborate
Agreement:
· No consensus and revisit this issue after receiving the RAN5 reply LS.

Issue 2-1-2: Whether or not is a second RRC_Release needed before TE changes RSRP level in the second sub-test-case, i.e., whether or not to introduce Time point K shown in Fig. 1?
· Proposals
· Option 1: Yes
· Option 2: No, as long as config two CG-SDT resources in the first RRC_Release
Agreement: (in GTW session)
· A second RRC_Release command is needed before the second sub-test-case.

Issue 2-1-3: Which one comes first for sub-test #1 (i.e., when UE shall transmit) and sub-test #2 (i.e., when UE shall not transmit)?
· Proposals
· Option 1: Sub-test #1 comes first when UE shall transmit.
· Option 2: Sub-test #2 comes first when UE shall not transmit.
· Option 3: It does not matter which one comes first.
Agreement:
· Option 1.
Issue 2-1-4: Whether or not to configure RA-SDT in the test of CG-SDT?
· Proposals
· Option 1: Yes
· Option 2: No
Agreement:
· Option 2.

Issue 2-1-5: Whether or not to introduce subsequent CG-SDT transmission in the sub-test with a confirmed TA validation?
· Proposals
· Option 1: Yes
· Option 2: No
Agreement:
· Option 2.
· Further discuss the new issue 2-1-5A.

New Issue 2-1-5A: The second RRC_Release should be triggered by:
· Proposals:
· Option 1: subsequent DL transmission from TE to UE
· Option 2: others, please elaborate
· Agreement:
· FFS on whether or not to be captured in the RAN4 test cases

Sub-topic 2-2

Issue 2-2-1: Do you agree the following conditions are required in CG-SDT RRM test cases?
· Proposals
· Option 1: five conditions
· Condition 1: Data Volume ≤ SDT Data Volume threshold
· Condition 2: RSRP ≥ SDT RSRP threshold
· Condition 3: CG resources are configured
· Condition 4: CG resources are available
· Condition 5: TA timer is not expired
· Option 2: Other conditions, please elaborate.
Agreement:
· Continue discussion on the clarification on Condition 1/2/4 in the new Issue 2-2-1A

[bookmark: _Hlk116853991]New Issue 2-2-1A: What is your suggestion to clarify Condition 1/2/4 targeting to be captured in the final CRs.
· Condition 1: Data Volume ≤ SDT Data Volume threshold
· Condition 2: RSRP ≥ SDT RSRP threshold
· Condition 4: CG resources are available

Agreement:
· All three conditions are needed for the configuration.
· No further clarification


Issue 2-2-2: In general, do you agree that in general TE does not know the exact time of UE actions in the test (e.g., when UE measures RSRPs, or performs TA validations etc.)?
· Proposals
· Option 1: Yes
· Option 2: No, please clarify which UE’s time points are known to TE.
Agreement:
· Option 1

Issue 2-2-3: Should the time duration between Time point A and C be larger than W1 / 2 where W1 is the first window size of measuring RSRP for TA validation?
· Proposals
· Option 1: Yes
· Option 2: No, the validity of RSRP1 should also be tested, i.e., if the UE measures RSRP outside the measurement window, the tests will fail.  Discussed in Sub-topic 2-3
Agreement:
· Revisit after time points agreed


Issue 2-2-4: According to specs, can TE assume that the G-H time duration and M-N time duration should be less than W2 where W2 is the second window size of measuring RSRP for TA validation?
· Proposals
· Option 1: Yes
· Option 2: No, the validity of RSRP2 should also be tested, i.e., if the UE measures RSRP outside the measurement window, the tests will fail.  Discussed in Sub-topic 2-3
Agreement:
· Revisit after time points agreed


Issue 2-2-5: Should the moment of T_delay_modeB expiry be earlier than UE transmits CG-SDT with in minds that the minimum value of T_delay_modeB is one second?
· Proposals
· Option 1: Yes
· Option 2: No,

Agreement:
· Option 1


Issue 2-2-6: According to specs, can TE assume that the H-J time duration and N-O time duration should be less than 640ms?
· Proposals
· Option 1: Yes
· Option 2: No

Agreement:
· Revisit after time points agreed


Issue 2-2-7: In the test, after Time point O (i.e., UE does not transmit CG-SDT), should UE perform the non-SDT procedure by transitioning to RRC_CONNECTED state?
· Proposals
· Option 1: Yes
· Option 2: No

Agreement:
· Replaced by a new “Time point O’: TE end point of receiving UE CG-SDT”

Sub-topic 2-3
	Whether or not to test the validity of measuring RSRPs, and assuming the answers to Issue 2-2-3/2-2-4 are Option 2, according to R4-2216569..



	Iteration #
	Pout1
	Pin1
	Pout2
	Pout3
	Pin2
	Fails criteria
	Pass criteria

	1
	P0
	P0
	P0
	P0
	P0
	CG-SDT procedure fails generically in device
	CG-SDT basic operation works

	2
	P0+X+Y
	P0
	P0
	P0
	P0
	If RSRP1 is measured in Pout1 period
	RSRP1 is measured withing the RSRP1 window

	3
	 P0

	P0

	P0 +X+Y
	P0
	P0
	If RSRP1 is measured in Pout2 period
	RSRP1 is measured withing the RSRP1 window

	4
	 P0

	P0

	P0

	P0+X+Y
	P0

	If RSRP2 is measured in Pout3 period
	RSRP2 is measured withing the RSRP2 window

	5
	 P0

	P0+X
	P0

	P0
	P0
	If RSRP1 and/or RSRP2 measurements are not accurate
	Tests boundaries of measurements towards threshold

	6
	 P0

	P0-X
	P0

	P0
	P0
	If RSRP1 and/or RSRP2 measurements are not accurate
	Tests boundaries of measurements towards threshold

	7
	 P0

	P0
	P0

	P0
	P0+X
	If RSRP1 and/or RSRP2 measurements are not accurate
	Tests boundaries of measurements towards threshold

	8
	 P0

	P0

	P0

	P0
	P0-X
	If RSRP1 and/or RSRP2 measurements are not accurate
	Tests boundaries of measurements towards threshold

	9
	P0-X-Y
	P0

	P0-X-Y
	P0-X-Y
	P0+X
	Measurements outside windows
	Tests boundaries of measurements towards threshold

	10
	P0+X+Y

	P0

	P0+X+Y
	P0+X+Y
	P0-X
	Measurements outside windows
	Tests boundaries of measurements towards threshold

	11
	P0-X-Y
	P0+X
	P0-X-Y
	P0-X-Y
	P0

	Measurements outside windows
	Tests boundaries of measurements towards threshold

	12
	P0+X+Y
	P0-X
	P0+X+Y
	P0+X+Y
	P0

	Measurements outside windows
	Tests boundaries of measurements towards threshold






Issue 2-3-1: whether or not to define CG-SDT test cases which test the validity of both RSRP1 and RSRP2 measurements by checking whether the measurements are taken outside (both before and after) the correct measurement window or not?
· Proposals
· Option 1: Yes
· Option 2: No

Agreement:
· Test validity of RSRP1 measurement
· FFS: test validity of RSRP2 measurement

Moderator: If your answer to Issue 2-3-1 is Option 2, please ignore the following issues in this sub-topic.
Issue 2-3-2: If the answer to Issue 2-3-1 is Yes, do you agree to define the following different power levels in the test?
· Proposals
· Option 1: 
· P_in1: It is the transmit power at the test equipment inside the RSRP1 measurement window
· P_in2: It is the transmit power at the test equipment while the UE is in RRC inactive mode inside the RSRP2 measurement window
· P_out1: It is the transmit power at the test equipment prior to the RSRP1 measurement window
· P_out2: It is the transmit power at the test equipment after the RSRP1 measurement window
· P_out3: It is the transmitted power at the test equipment while the UE is in RRC inactive mode prior to the RSRP2 measurement window
· Option 2: Others, please elaborate

Agreement:
· Suspend this issue until Issue2-3-1 is resolved.


Issue 2-3-3: If the answer to Issue 2-3-1 is Yes, do you agree to define TA validation test cases such that if the UE measures RSRP outside the measurement window, the tests will fail?
· Proposals
· Option 1:  Yes
· Option 2: No

Agreement:
· Depending on Issue 2-3-1
· Option 1 if testing validity of both RSRP1 and RSRP2 measurements

Issue 2-3-4: If the answer to Issue 2-3-1 is Yes, do you agree to define test case where the test procedure is configured with the appropriate values of the power levels P_out1, P_in1, P_out2,P_out3, and P_in2, in such a way to identify the window(s) where the UE is taking the invalid RSRP measurement(s)?
· Proposals
· Option 1:  Yes
· Option 2: No

Agreement:
· Suspend this issue until Issue2-3-1 is resolved.

Issue 2-3-5: If the answer to Issue 2-3-1 is Yes, do you agree that each test case should have multiple iterations with parameter variation and at least vary Pin1, Pin2, Pout1, Pout2, Pout3, SDT-ChangeThreshold and T_delay_modeB/CG-SDT resource time?
· Proposals
· Option 1: Yes
· Option 2: No

Agreement:
· Suspend this issue until Issue2-3-1 is resolved.

Sub-topic 2-4
Issue 2-4: Do you agree to define test cases for verification of UL Transmit timing in RRC inactive for SDT operation?
· Proposals
· Option 1: Yes
· Option 2: No
Agreement:
· Further discussion in the next meeting
3. Reference (Tdocs submitted to this meeting)
R4-2215877 CR on subsequent CG-SDT transmission for NR SDT	ZTE Wistron Telecom AB
R4-2215878 Discussion on RRM core requirements for NR SDT	ZTE Wistron Telecom AB
R4-2215879 Discussion on RRM performance requirements for NR SDT	ZTE Wistron Telecom AB
R4-2216331 CR on SDT RRM requirements	Huawei, HiSilicon
R4-2216332 Discussion on RRM test cases for SDT	Huawei, HiSilicon
R4-2216333 CR to introduce SDT RRC TCs	Huawei, HiSilicon
R4-2216569 Discussion on performance requirements for SDT	Nokia, Nokia Shanghai Bell
R4-2216740 CR on requirements for CG-SDT in unlicensed band	Qualcomm Incorporated
R4-2216741 Description of the CR for CG-SDT in unlicensed band.	Qualcomm Incorporated
R4-2216742 Discussion on RRM performance requirement for CG-SDT	Qualcomm Incorporated
R4-2216743 DraftCR for test case for CG-SDT	Qualcomm Incorporated
R4-2216770 Discussions on RRM performance requirements for SDT	Ericsson
R4-2216921 Email discussion summary for [104bis-e][210] NR_SmallData_INACTIVE, Moderator (ZTE)
R4-2217143 Email discussion summary for [104bis-e][210] NR_SmallData_INACTIVE, Moderator (ZTE)
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