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1. Introduction
In the last meeting, RAN4 has progressed in the discussion of RRM test procedures for CG-SDT TA validation. In this meeting RAN4 continue the discussion on how to define the time points for multiple CG-SDT procedures following each other during the test.

2. Discussion
The time points for testing CG-SDT transmission were discussed during the last meeting. The test will involve two sub-tests, sub-test #1 and sub-test #2. RAN4 has agreed in the last meeting to have sub-test#1 for successful CG-SDT transmission and sub-test#2 for unsuccessful CG-SDT transmission as captured below from the WF [1]:
	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.



In order to guarantee successful CG-SDT transmission in sub-test#1, the conditions of CG-SDT transmission are required to be met, which include the validity of RSRP measurements (i.e., RSRP1 and RSRP2 should be within W1 and W2, respectively) and the threshold of RSRP change criteria (i.e., |RSRP1-RSRP2| < threshold). In general, in the test, TE does not know the exact time of UE actions (e.g., when UE measures RSRPs). This is also captured in the WF as below:
	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



In other words, UE RSRP measurements cannot be controlled to be within W1 and W2 such that to guarantee CG-SDT transmission in the sub-test#1. However, the condition of RSRP change criteria is easier to control on the success of the sub-test, where the power inside the measurement windows can easily be adjusted. Therefore, testing the condition of RSRP change criteria should be used for testing the success and failure of CG-SDT transmission in sub-tets#1 and sub-test#2, respectively, without considering the validity of the RSRP measurements.
Proposal 1: Since TE does not know the exact time of UE actions (e.g., when UE measures RSRPs), the test can depend on the RSRP change criteria condition to guarantee the success and failure of CG-SDT transmission in sub-tets#1 and sub-test#2, respectively.

This proposal will also simplify the time points discussed in Issue 2-1-1A shown in Fig. 1 from the WF:
[image: ]
Fig. 1, Time-line for CG-SDT RRM test cases

	New Issue 2-1-1A: Should RAN4 define the time steps for the test as following:
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



Based on Proposal 1, the measurement windows W1 and W2 can be specified as same as in the specs of 38.133 (Table 5.5.3-1 and Table 5.5.3-2) since longer window will not be needed to guarantee the success of the test (based on proposal 1). In addition, if only RSRP change criteria is tested (based on Proposal 1), only two power levels are required, P0 (during sub-test#1) and P1 (during sub-tets#2), where P1>P0+RSRP_threshold. Therefore, the time points in Issue 2-1-1A can be simplified as in the following proposal (also shown in Fig. 2):
Proposal 2: Time points (without considering the validity of the RSRPs):
· TA - start of the test and start of RSRP1 window W1, 
· TE set power to P0 to verify success TA validation
· TC - RRC release message with CG-SDT configuration, UE goes to RRC inactive
· TC = TA + W1/2
· TD - end of RSRP1 measurement window
· TD = TC + W1/2
· TF - start of RSRP2 window
· TF = TC + T_delay_modeB + Z ms, Z is margin for processing and measurement.
· TG - CG-SDT occasion 
· TG should not exceed TF+W2+640ms
· TH - RRC release message without CG-SDT configuration
· TE set power to P1 to verify fail TA validation (P1> P0+ RSRP_threshold)
· TJ - start of RSRP2 window limit
· TJ = TH + [X], where X will depend on the reply LS from RAN5 on how to trigger the second SDT session.
· TK - CG-SDT occasion
· TK should not exceed TJ+W2+640ms
[image: ]
Fig. 2: Time points for CG-SDT test.

Regarding the issue of triggering the second RRC release as captured below:
	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



According to RAN2, after each SDT session an RRC Release will be sent to the UE anyway (from inactive to inactive state). This is captured in RAN2#113e agreement [3] as highlighted below:
Agreements:
1. RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation
2. RAN2 design assumes that RRCRelease message is sent at the end to terminate the SDT procedure from RRC point of view.  The RRCRelease sent at the end of the SDT may contain the CG resource (as per previous agreement).   Write an LS to SA3 to explain SDT procedure and agreement.

Therefore, in our understanding, the second RRC Release should be sent regardless of whether we have two SDT sessions or single SDT session.
Proposal 3: Align RAN4 understanding with RAN2 on the following: RRC release message is sent at the end of SDT session, regardless of whether another SDT session is followed.

In addition, the second RRC release message may or may not contain CG-SDT configuration. If it is the latter, UE will reuse the CG-SDT configuration received from the first RRC release message, and RSRP1 measurement can be skipped, which will help reducing the overall test duration.
Proposal 4: For the sake of reducing test duration, it is proposed that CG-SDT configuration should not be included in the second RRC release message since UE can reuse CG-SDT configuration received from the first RRC release message, and RSRP1 measurement can be skipped in the second sub-test.

For the following two issues:
	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



In our view, the time duration of W1 and W2 should be defined as in the 38.133 specs [2]. However, as proposed in Proposal 1, we don’t have to consider the validity of RSRP1 and RSRP2 during the test since TE cannot control on the exact time when UE measures the RSRP, for which the success/fail of sub-test#1/sub-test#2 cannot be guaranteed. If RAN4 thinks the validity of RSRPs should be tested, then testing the validity of one of them (e.g., RSRP1) should be sufficient.
Proposal 5: If the validity of RSRP measurements for CG-SDT to be tested, then testing the validity of one of them (e.g., RSRP1) should be sufficient.



Summary
In this contribution we have discussed the RRM performance requirements for CG-SDT and the issues related to the CG-SDT test procedure. The summary of the proposals is captured below:
Proposal 1: Since TE does not know the exact time of UE actions (e.g., when UE measures RSRPs), the test can depend on the RSRP change criteria condition to guarantee the success and failure of CG-SDT transmission in sub-tets#1 and sub-test#2, respectively.
Proposal 2: Time points (without considering the validity of the RSRPs):
· TA - start of the test and start of RSRP1 window W1, 
· TE set power to P0 to verify success TA validation
· TC - RRC release message with CG-SDT configuration, UE goes to RRC inactive
· TC = TA + W1/2
· TD - end of RSRP1 measurement window
· TD = TC + W1/2
· TF - start of RSRP2 window
· TF = TC + T_delay_modeB + Z ms, Z is margin for processing and measurement.
· TG - CG-SDT occasion 
· TG should not exceed TF+W2+640ms
· TH - RRC release message without CG-SDT configuration
· TE set power to P1 to verify fail TA validation (P1> P0+ RSRP_threshold)
· TJ - start of RSRP2 window limit
· TJ = TH + [X], where X will depend on the reply LS from RAN5 on how to trigger the second SDT session.
· TK - CG-SDT occasion
· TK should not exceed TJ+W2+640ms

Proposal 3: Align RAN4 understanding with RAN2 on the following: RRC release message is sent at the end of SDT session, regardless of whether another SDT session is followed.
Proposal 4: For the sake of reducing test duration, it is proposed that CG-SDT configuration should not be included in the second RRC release message since UE can reuse CG-SDT configuration received from the first RRC release message, and RSRP1 measurement can be skipped in the second sub-test.
Proposal 5: If the validity of RSRP measurements for CG-SDT to be tested, then testing the validity of one of them (e.g., RSRP1) should be sufficient.
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