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1. Introduction
In 104bis e-meeting, RAN4 reached the following agreements on the performance requirements for SDT in RRC_INACTIVE [1]: 
	Issue 2-1-1: Consider the following time points for CG-SDT RRM test cases as shown in Fig. 1, define time points as:
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:
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
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.
[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 2-2-5: 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 2-2-7: 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”
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


Further more, RAN4 has agreed to send an LS to RAN5[2] to confirm whether a test mode can trigger 2 or more CG-SDT transmissions in RRC_INACTIVE with independently controlled timing without need for return to RRC_CONECTED.
In this document, we provide some analysis on the time points within the test case and some remaining issues around the performance requirements. 
2. Discussion
2.1 Test procedure
Even though whether 2nd trigger of CG-SDT is still suspending and we has to wait for the conclusion in RAN5, RAN4 can still discuss the time point related issues with the assumption of positive or negative answer given the consideration of urgent timeline.
It has been identified that two tests are necessary respectively for FR1 and FR2, and each with two sub-test.
· Test 1: TC#1 + TC#3 for FR1
· Test 2: TC#2 + TC#4 for FR2
The time points during the whole test should be clearly defined and most of them have been confirmed during 104bis meeting, as shown in Figure 1 below. So as to verify the RSRP measurement validation, TE can configure different transmission powers for different time periods. For the whole test procedure, in our opinion there are three parallel processes from the perspective of test loop mode B operation, UE measurement behavior and the SDT data transmission. We comb each of them and discuss the sequence relation between them as follows:
A. The test loop mode B operation
	1st sub-test:
a.1 TE sends a test loop B command to UE with the configuration of modeB timer, e.g. 5s or 10s. Such command should only be indicated when UE is in CONNECTED;  
Note: This step is not need to be captured in test
a.2 TE distributes the SDT data to UE when UE is in CONNECTED; 
a.3 When a.1 and a.2 are finished, the modeB timer should start.
Note: The sequence between a.1 and a.2 is not important. So for simplicity, share a same time point for all of a.1, a.2, a.3.
a.4 The RRC release command with CG configuration is indicated to UE, UE enters to INACTIVE mode.    
Note: a.4 can not be earlier than a.1/a.2/a.3. For simplicity, all of a.1/a.2/a.3/a.4 can share a same time point
a.5 When the modeB timer expires, which means the SDT data has been pushed to lower layer and UE is ready to transmit the SDT data 

	2nd sub-test:
   with a.2 or without a.2;
   a.3 and a.4 at the same point;
   a.5



B. The UE measurement performing
	1st sub-test:
b.1 UE performs RSRP1 measurement, T1 is the middle of W1. T1 is the time point of latest RRC release receiving, i.e. a.4.
b.2 UE performs RSRP2 measurement, T2 is the end of W2. T2 is the finish of TA validation.
Note: The sequence between T2 and a.5 should be: T2+640ms should be not earlier than a.5.

	2nd sub-test:
[Not need b.1 any more];
b.2



C. The CG SDT transmission 
	1st sub-test:
c.1 The SDT data has been pushed to lower layer and UE is ready to transmit the SDT data
Note: c.1 is determined by a.5
c.2 An available CG occasion
Note: Which should be not earlier than a.5, and not later than T2+640

	2nd sub-test:
with c.1 or without c.1, depend on RAN5 reply
c.2



[image: ]
Figure 1 Time points based on the agreements in 104bis meeting
Based on this already general agreed figure 1 and our above three parallel analysis, we have the following views regarding to the test procedure.
· Around the TA validation sub step(TC#3 or #4):
· How to derive TF
it was discussed in 104bis meeting, the following options were proposed.
	· 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


TF is the starting point of RSRP2 measurement window, regarding to how to derive TF, we prefer the option from the expiry of the timer T_delay_modeB. For the option from the actual CG-SDT transmission, the logic should be UE can derive the CG-SDT transmission from the end point of RSRP2 measurement window and not exceed 640ms should be guaranteed. For the option from UL data arrival, it is a bit obscure, how to interpret “arrival”. So the option from UL the expiry of the timer T_delay_modeB is better. But in our opinion, this issue would not have any impact on the spec.
Proposal 1: From the expiry of the timer T_delay+modeB, we can derive TF. Further more, this issue would not have any impact on the spec.
· Another time point TF’ is needed
Another time point F’ is necessary to show the end of RSRP2 measurement window. TE would set a new power P3’ at this point so as to verify the RSRP2 measurement validation.
Proposal 2: Time point TF’ is necessary so as to verify the RSRP2 measurement validation.
· How to derive TG
TG should not exceed TF+W2+640ms, which is aligned with our agreements in core part.
Proposal 3: Regarding to how to derive TG, it should not exceed TF+W2+640ms, which is aligned with our agreements in core part.
· When does the UL data arrive at UE
Regarding to the time point of UL data arrival at UE, it would trigger the T_delay_modeB timer, so if T_delay_modeB starts at TC, then the UL data arrival should be as also TC.  
Proposal 4: Regarding to how to derive TG, it should not exceed TF+W2+640ms, which is aligned with our agreements in core part.
· Time relation between RRC release and T_delay_modeB timer
With respect to the time relation between RRC release with CG configuration and T_delay_modeB timer staring, we believe as long as RRC release with CG configuration is not later than T_delay_modeB timer staring is enough.
Proposal 5: With respect to the time relation between RRC release with CG configuration and T_delay_modeB timer staring, we believe as long as RRC release with CG configuration is not later than T_delay_modeB timer staring is enough. For simplicity, they can share a same time point.
· The SDT data distribution by TE to UE
Firstly, TE should distribute the SDT data to UE when UE is in CONNECTED. After the UE receiving the SDT data, it can push the SDT data from higher layer to lower layer. When the mode B timer expires, UE has push the SDT data to lower layer can be ready to transmit in CG PUSCH. So in our opinion, the SDT data distribution should be the starting point of mode B timer(T_delay_mode B) and it should be not later than RRC release command. For simplicity, RRC release with CG configuration, T_delay_modeB timer starting, and the SDT data distribution can share a same time point.
Proposal 6: Regarding to the time point of SDT data distribution by TE, it should be not later than the RRC_release command. For simplicity, RRC release with CG configuration, T_delay_modeB timer starting, and the SDT data distribution can share a same time point.

· Around the TA invalidation sub step(TC#1 or #2):
Several issues are still suspending. We show our views toward all of them.
· What triggers the 2nd RRC release
	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


It has been approved in 104bis meeting that the 2nd RRC release is needed. That is enough, we do not know why we need to further discuss this issue. It has not any impact on the test procedure. So we suggest not further discuss what triggers the 2nd RRC release.
· About the 2nd UL data generation
In the LS sent to RAN5, RAN4 raised the question:
	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?


According the progress in 104bis meeting and combined with the potential reply from RAN5, there are several options:
· Option 1: Waiting for LS reply from RAN5, if the answer is yes, it is not necessary for 2nd UL data generation. TE can send two or multiple CG-SDT packets during the 1st UL data generation in the 1st sub step.
· Option 2: Waiting for LS reply from RAN5, if the answer is no, make use of the retransmission of the 1st CG-SDT.
The choice between Option 1 and 2 should depend on LS reply from RAN5. However we believe no matter Option 1 or 2, not any impact to the subsequent steps.
Proposal 7: About the 2nd UL data generation, there are two options as follows. However no matter which one, not any impact to the subsequent steps.
Option 1: Waiting for LS reply from RAN5, if the answer is positive, it is not necessary for 2nd UL data generation. TE can send two or multiple CG-SDT packets during the 1st UL data generation in the 1st sub step.
Option 2: Waiting for LS reply from RAN5, if the answer is negative, make use of the retransmission of the 1st CG-SDT.
· Whether the CG-SDT configuration should be contained in the 2nd RRC release
	· 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.


From the perspective of test itself, we can not see the necessity of CG-SDT re-configuration. Applying the CG-SDT configuration indicated in 1st sub step is enough. But regarding to the RRC assumption, if the RRC release without any suspend configuration, then UE would enter to RRC_IDLE mode rather than RRC_INACTIVE mode. Therefore, to align with RRC assumption, a CG-SDT configuration can be indicated along with the RRC release.
Proposal 8: From the perspective of test itself, not need CG-SDT re-configuration; Otherwise, so as to comply with the RRC assumption of RRC_INACTIVE, a suspend configuration should be along with the RRC release, i.e. a CG-SDT configuration can be indicated along with the RRC release.
· Necessity of RSRP1 measurement and validation
Based on 104bis meeting discussion shown above, the correlation between CG-SDT re-configuration and necessity of RSRP1 measurement was discussed. In our opinion, whether need RSRP1 measurement, it depends on whether the former RSRP1 measurement in 1st sub step is outdated, not related with whether another CG-SDT configuration was indicated. So a basic assumption can be: If the test is under AWGN, then RSRP1 measurement in 2nd sub step can be ignored; otherwise, it can not be ignored. Within the already approved big CR[3], AWGN is assumed as the propagation condition. So it is preferred that the RSRP1 measurement in 2nd sub step can be ignored.
Proposal 9: A basic assumption can be: If the test is under AWGN, then RSRP1 measurement in 2nd sub step can be ignored; otherwise, it can not be ignored.
Proposal 10: Within the already approved big CR, AWGN is assumed as the propagation condition. So it is preferred that the RSRP1 measurement in 2nd sub step can be ignored.
Accordingly, if RSRP1 measurement can not be ignored, then the RSRP1 measurement validation should also be verified similar as that in 1st sub step. So TE should set transmission power as P3’ at the start and end of RSRP1 measurement window.
Proposal 11: if RSRP1 measurement can not be ignored, then the RSRP1 measurement validation should also be verified similar as that in 1st sub step, i.e. TE should set transmission power as P3’ at the start and end of RSRP1 measurement window.
· How to derive TJ
	· 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


TJ is the start of PRSR2 measurement window. Even though it is still not clear how the T_delay_modeB timer was triggered during the 2nd sub-step, we believe the answer to this issue is similar as the answer to“How to derive TF” above..We still prefer deriving TJ from the expiry of the timer T_delay_modeB. 
· How to derive TK
	· FFS how to determine TK when UE is not expected to transmit CG-SDT
· FFS whether TK should not exceed TJ+W2+640ms


Even though UE would not transmit CG-SDT under TA validation failure, the time point of TK is still needed since TE would test whether any UL data was received at TK. Regarding to the location of TK, similar as TG, TK should not exceed TJ+W2+640ms.
Proposal 12: Regarding to how to derived TK, it should not exceed TJ+W2+640ms.
2.2 RSRP measurement validation
Firstly, whether need to verify the RSRP measurement validation or not, it has been partially decided during 104bis meeting based on the following agreements.
	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?
Agreement:
· Test validity of RSRP1 measurement
· FFS: test validity of RSRP2 measurement


Test validity for RSRP1 measurement was identified, we can not see the reason to preclude the test validity of RSRP2 measurement. So for both RSRP1 and RSRP2 measurement, the test validity are needed. But not need additional test case, just test such purpose within TC#1,2,3,4 is fine, by specify the suitable TE transmit power.
Proposal 13: So for both RSRP1 and RSRP2 measurement, the test validity are needed.
	· 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


The above five transmit power were proposed. In our opinion, the only concern is whether need to distinguish between P_out2 and P_out3 as shown in Figure 2[4]. The motivation of distinguish P_out2 and P_out3 given by companies is the duration between W1 and W2 is uncertain, which depends on when the UL data arrives, maybe long or short. So only limit the power right after W1 and right before W2 separately is preferred. We believe such a minor issue, both distinguish or not distinguish are fine to us. 


[bookmark: _Int_7uV8rQiR]Figure 2: Examples of varying RSRP values to test TA validation for CG-SDT. The green, blue, red, and yellow lines represent one test run of TA validation, where the green line represents a run where TA validation must fail and the rest where TA validation must pass.
Regarding to the exact rule of power setting, we have the following suggestion:
· For 1st sub step：
 ≤ cg-SDT-ChangeThreshold  -- to guarantee the value of RSRP1 and RSRP2 are near 
 cg-SDT-ChangeThreshold  -- to guarantee UE measurements RSRP1 within W1
 cg-SDT-ChangeThreshold  -- to guarantee UE measurements RSRP1 within W1

  -- to guarantee UE measurements RSRP2 within W2
· For 2nd sub step：
 > cg-SDT-ChangeThreshold  -- to guarantee the value of RSRP1 and RSRP2 are greatly different
 ≤ cg-SDT-ChangeThreshold  -- to guarantee UE measurements RSRP1 within W1
 ≤ cg-SDT-ChangeThreshold  -- to guarantee UE measurements RSRP1 within W1

 -- to guarantee UE measurements RSRP2 within W2





Proposal 14: So as to verify the RSRP1/RSRP2 measurement validation, the restriction between TE transmit power of  , ,[], can be identified.
2.3 Verification of UL transmit timing
This issue was proposed in 104bis meeting as below.
	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


We do not introduce any requirement enhancement for UL Transmit timing during the core part discussion. We cited all approved agreements related to UL transmit timing in core part as follows:
	· For initial timing: Reuse the existing UE initial transmission requirements for CG-SDT.
· UE sync: No new UE sync requirements, reuse NR sync requirements


So for the CG-SDT transmission in INACTIVE, existing Te requirement in CONNECTED is reused, nothing new was introduced. Referring to the TA validation, not any new mechanism was introduced, so UE transmits CG-SDT based on TAC indicated by NW. We have approved that not needed to introduce new RRM test cases for RA-SDT in previous meeting. Therefore, we can not any necessity to define test case for UL transmit timing verification for CG-SDT in INACTIVE.
Proposal 15: Based on the agreements achieved in core part, not need to consider test case for UL Transmit timing verification for CG-SDT in INACTIVE.
3. Conclusion
In this document, we have the following observations and proposal for NR SDT RRM test cases: 
Proposal 1: From the expiry of the timer T_delay+modeB, we can derive TF. Further more, this issue would not have any impact on the spec.
Proposal 2: Time point TF’ is necessary so as to verify the RSRP2 measurement validation.
Proposal 3: Regarding to how to derive TG, it should not exceed TF+W2+640ms, which is aligned with our agreements in core part.
Proposal 4: Regarding to how to derive TG, it should not exceed TF+W2+640ms, which is aligned with our agreements in core part.
Proposal 5: With respect to the time relation between RRC release with CG configuration and T_delay_modeB timer staring, we believe as long as RRC release with CG configuration is not later than T_delay_modeB timer staring is enough. For simplicity, they can share a same time point.
Proposal 6: Regarding to the time point of SDT data distribution by TE, it should be not later than the RRC_release command. For simplicity, RRC release with CG configuration, T_delay_modeB timer starting, and the SDT data distribution can share a same time point.
Proposal 7: About the 2nd UL data generation, there are two options as follows. However no matter which one, not any impact to the subsequent steps.
Option 1: Waiting for LS reply from RAN5, if the answer is positive, it is not necessary for 2nd UL data generation. TE can send two or multiple CG-SDT packets during the 1st UL data generation in the 1st sub step.
Option 2: Waiting for LS reply from RAN5, if the answer is negative, make use of the retransmission of the 1st CG-SDT.
Proposal 8: From the perspective of test itself, not need CG-SDT re-configuration; Otherwise, so as to comply with the RRC assumption of RRC_INACTIVE, a suspend configuration should be along with the RRC release, i.e. a CG-SDT configuration can be indicated along with the RRC release.
Proposal 9: A basic assumption can be: If the test is under AWGN, then RSRP1 measurement in 2nd sub step can be ignored; otherwise, it can not be ignored.
Proposal 10: Within the already approved big CR, AWGN is assumed as the propagation condition. So it is preferred that the RSRP1 measurement in 2nd sub step can be ignored.
Proposal 11: if RSRP1 measurement can not be ignored, then the RSRP1 measurement validation should also be verified similar as that in 1st sub step, i.e. TE should set transmission power as P3’ at the start and end of RSRP1 measurement window.
Proposal 12: Regarding to how to derived TK, it should not exceed TJ+W2+640ms.
Proposal 13: So for both RSRP1 and RSRP2 measurement, the test validity are needed.





Proposal 14: So as to verify the RSRP1/RSRP2 measurement validation, the restriction between TE transmit power of  , ,[], can be identified.
Proposal 15: Based on the agreements achieved in core part, not need to consider test case for UL Transmit timing verification for CG-SDT in INACTIVE.
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