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Introduction
[bookmark: _Int_BEH5X9lr]This paper presents Nokia’s view on RRM performance requirements for SDT, specifically on the testing of SDT and updates Nokia’s view from RAN4 #105..
Discussion
This paper discusses the open issues related to the test cases for CG-SDT.
Discussion of issues

	Issue 1-1-2/3/4: TF/TF’/TG: 
· Agreement during the online discussion:
· TF = TF’ – W2
· TF’ = TC + T_delay_modeB is the time of data arrival for the first UL data
· TG = TF’ + 640ms + Z, where Z is the margin for UE internal processing and measurement
· Note: decision can be revisited if test equipment issues are identified

Issue 1-1-5/6: TJ/TJ’/TK: 
Moderator’s comment: similar principle used for TF/TF’/TG can be applied for TJ/TJ’/TK, but with TBA for TJ’ which is pending on RAN5 LS reply.

Agreement:
· TJ = TJ’ – W2
· TJ’ = TBA (pending on RAN5 reply)
· TK = TJ’ + 640ms + Z, where Z is the margin for UE internal processing and measurement
· Note: decision can be revisited if test equipment issues are identified
Issue 1-1-9: Whether CG-SDT configuration should be contained in the second RRC release?
· Agreement during the online discussion:
· A new RSRP1 measurement is needed for the second sub-testcase


In order to verify the behavior of the UE, the second transmission has to be triggered by the test equipment. 
For the device to make a new TA validation using the power levels of the current text in TS 38.133, the device must receive an RRC release holding an CG-SDT configuration for the device to do an RSRP1 measurement at TH, and a new test mode command has to be issued just before the RRC release at TH to trigger a failing TA validation between time TJ and TK.
[bookmark: _Toc127542624]For the device to do an RSRP1 measurement between TH +/-W1, the device must receive an RRC release holding a CG-SDT configuration.
[bookmark: _Toc127542625]Send a new test mode command with new timer and data just before the RRC release, similar to test point TC.
It is clear that for the validity of the RSRP1 window to be tested, TB must be W1 before TC and the time between TA and TB is currently suggested to be 1 second. However, what is not clear is when the UE enters connected mode.
[bookmark: _Toc127542626]TB must be W1 before TC and there must be a stable power at P0 between TA and TB. Therefore, it is clear that TA-TC must be larger than W1.
[bookmark: _Toc127542627]RAN4 to consider that CG-SDT test starts in RRC_Connected state, i.e. before test point TA.
[bookmark: _Toc127542628]RAN4 to define test times for CG-SDT test case with that  TB is W1 before TC and TA 1 second before TB.
As the power is not changed at the end of the RSRP2 window, the current test only tests the device not measuring before the RSRP2 window, not whether the device measures after the RSRP2 window.
[bookmark: _Toc127542629]With the current definition of the tests, it is only verified if the device does not measure RSRP2 before the RSRP2 window, not whether the device measures after the RSRP2 window.
[bookmark: _Toc127542630]The time from the TA validation to the CG-SDT transmission should be smaller than640ms according to 38.133, section 5.5.3
[bookmark: _Toc127542631]The maximum CG-SDT resource repetition period is agreed as 640ms.
Therefore, if the test is designed in such a way that if the time of UL data arrival (TF and TJ in the test) is just after a CG-SDT resource and the W2 is well below the 640ms distance between 2 CG-SDT resources, then it is clear according to 38.133, section 5.5.3, that the UE must transmit at the next CG-SDT resource to fulfil spec. An example could be that the W2 period was set to 320ms, then if the T_delay_modeB expires exactly after a CG-SDT resource, then the UE must transmit at the first CG-SDT resource after the timer expires and the following rules apply:
	TE is W2 before TF.
	The distance between TF and TG is close to the CG-SDT periodicity, 640ms.
Furthermore, an additional challenge for the test definition is that the control of the timeout for T_delay_modeB is only given with the granularity of seconds. Therefore, the test equipment must calculate back from the possible choices for TF being close to a CG-SDT resource, by the time it is transmitting RRCRelease with the CG/SDT configuration at TC. This makes the implementation of the test on the test equipment side complicated.
[bookmark: _Toc127542632]Only if the W2 window is significantly smaller than the period between CG-SDT resources is it possible to test W2.
[bookmark: _Toc127542633]Design the test case to have W2 at 320ms for FR1 and 480ms for FR2-1.
[bookmark: _Toc127542634]RAN4 to configure CG-SDT test cases using DRX cycle of 320 ms. 
[bookmark: _Toc127542635]Suggest to R5 to change the T_delay_modeB to be in the granularity of ms. If so, the TE can calculate forwards from TC instead of calculating backwards from TG all the way back to TC.
[bookmark: _Toc127542636]RAN4 to define requirements such the T_delay_modeB timeout happens just after a CG-SDT resource.
[bookmark: _Toc127542637]RAN4 to define test procedure with that SFN offset can be configured freely by the test equipment to determine by the time of sending RRCRelease w/ CG-SDT configuration. 

An additional problem regarding the test sequence, is that for some of the time period defined for the test case it is not trivial to define a fixed duration. Since there might be uncertainty on when the test equipment can trigger the UE to send UL data due to the cource granularity of T_delay_modeB timer (1 second) some room for flexibility is required for some time points, and subsequent time points can be determined in relation to those time points. One of such example is the time period T3, which happens between TD and TE. During the last RAN4 meeting, it was included in the test case CR T3=[2.36], however depending on the T_delayModeB, the time TF could be delayed up to 1s. Therefore it is proposed that T3 is defined as a range, 2.36 <= T3 <= 3.36. 
[bookmark: _Toc127542638]As the T_delay_modeB is given in units of seconds, it is very difficult to define T3 to make sure TF is aligned to be just after a CG-SDT resource. Also, a value of 2.36s is not in line with the unit of T_delay_modeB.
[bookmark: _Toc127542639]Define T3 as a range of 1 time unit of T_delay_modeB: 2.36s<=T3<=3.36s

Discussion of the text added in TS 38.133, Sections A.6.2 and A.7.2
In the current version of TS 38.133, the text of A.6.2 and A.7.2 is not aligned, even though they describe the exact same test sequence. Parameters are different, but the test procedure text can be aligned.
[bookmark: _Toc127542640]The test procedures themselves are the same between section A.6.2 and A.7.2 of TS 38.133.
[bookmark: _Toc127542641]RAN4 to discuss common test description for CG-SDT in FR1 and FR2.
[bookmark: _Toc127542642]Design the test case to have W2 at 320ms for FR1 and 480ms for FR2-1.

Conclusion
This paper has presented Nokia’s view on RRM performance requirements for SDT. As part of this discussion, we have reached the following observations and proposals:

Observation 1: For the device to do an RSRP1 measurement between TH +/-W1, the device must receive an RRC release holding a CG-SDT configuration.
Proposal 1: Send a new test mode command with new timer and data just before the RRC release, similar to test point TC.
Observation 2: TB must be W1 before TC and there must be a stable power at P0 between TA and TB. Therefore, it is clear that TA-TC must be larger than W1.
Proposal 2: RAN4 to consider that CG-SDT test starts in RRC_Connected state, i.e. before test point TA.
Proposal 3: RAN4 to define test times for CG-SDT test case with that  TB is W1 before TC and TA 1 second before TB.
Observation 3: With the current definition of the tests, it is only verified if the device does not measure RSRP2 before the RSRP2 window, not whether the device measures after the RSRP2 window.
Observation 4: The time from the TA validation to the CG-SDT transmission should be smaller than640ms according to 38.133, section 5.5.3
Observation 5: The maximum CG-SDT resource repetition period is agreed as 640ms.
Observation 6: Only if the W2 window is significantly smaller than the period between CG-SDT resources is it possible to test W2.
Proposal 4: Design the test case to have W2 at 320ms for FR1 and 480ms for FR2-1.
Proposal 5: RAN4 to configure CG-SDT test cases using DRX cycle of 320 ms.
Proposal 6: Suggest to R5 to change the T_delay_modeB to be in the granularity of ms. If so, the TE can calculate forwards from TC instead of calculating backwards from TG all the way back to TC.
Proposal 7: RAN4 to define requirements such the T_delay_modeB timeout happens just after a CG-SDT resource.
Proposal 8: RAN4 to define test procedure with that SFN offset can be configured freely by the test equipment to determine by the time of sending RRCRelease w/ CG-SDT configuration.
Observation 7: As the T_delay_modeB is given in units of seconds, it is very difficult to define T3 to make sure TF is aligned to be just after a CG-SDT resource. Also, a value of 2.36s is not in line with the unit of T_delay_modeB.
Proposal 9: Define T3 as a range of 1 time unit of T_delay_modeB: 2.36s<=T3<=3.36s
Observation 8: The test procedures themselves are the same between section A.6.2 and A.7.2 of TS 38.133.
Proposal 10: RAN4 to discuss common test description for CG-SDT in FR1 and FR2.
Proposal 11: Design the test case to have W2 at 320ms for FR1 and 480ms for FR2-1.

References
[1] [bookmark: _Ref74131708][bookmark: _Ref53929813][bookmark: _Ref70411061][bookmark: _Hlk46851752][bookmark: _Ref46833244][bookmark: _Ref46865894]RP-222364, Updated Work Item on NR small data transmissions in INACTIVE state.
[2] [bookmark: _Hlk116834210]R4-2220343, WF on NR SDT in INACTIVE state RRM requirements, MediaTek inc

