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Introduction
Test case design for SDT RRM are discussed in RAN4#104-bis-e, and the outcomes are captured in [1]. Based on [1], the following issues need to be further discussed.
· Time steps and power levels for the tests
· Second RRCRelease and second data trigger 
In this paper we will provide our views on remaining issues for test case design for SDT RRM.
Discussion
Time steps and power levels for the tests
	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


One important remaining issue in the timeline for the test is how to determine time point TF (and TJ). 
TF is time point when test equipment sets power to P3 which is used as RSRP2, so it is assumed to be the start of RSRP2 window. There are two options to determine it:
· Option 1: Inferred from the actual CG-SDT transmission
· TF = TG – (W2 + 640ms)
· Option 2: Inferred from UL data arrival or expiry of the timer T_delay_modeB
· TF = TC + T_delay_modeB – W2
Option 1 is based on the requirements that CG-SDT transmission (TG) should be within 640ms after TA validation, and start of RSRP2 should be within W2 before TA validation. If UE transmit CG-SDT at TG, then the earliest time it is allowed to take RSRP2 is TG – (W2 + 640ms). Although option 1 is technically correct, it will result at non-casual actions because TG is later than TF in time. TG is determined by UE, and test equipment can only observe but cannot predict or control whether and when UE conducts the CD-SDT transmission. Thus, it is not possible to derive TF based on TG.
Option 2 is based on assumption that UL data is triggered at TC and arrives at UE lower layer after timer T_delay_modeB expires. We denote TC + T_delay_modeB as TF’ (data arrival). As earliest, UE can do TA validation exactly at TF’, and in this case TF should be W2 before the TF’. With option 2, test equipment action is causal because TF’ is controlled by the test equipment. Therefore, we suggest to adopt option 2 to determine TF. 
For the second sub-test, TJ should be also determined based on TJ’ which is the time of data arrival for the second UL data, i.e. TJ = TJ’ – W2. One difference is that how TJ’s is determined would be up to RAN5. 
Proposal 1a: TF is derived as TF’ – W2, where TF’ = TC + T_delay_modeB is the time of data arrival for the first UL data.
Proposal 1b: TJ is derived as TJ’ – W2, where TJ’ = FFS (pending on RAN5 reply) is the time of data arrival for the second UL data.
Another issue in the timeline is how to determine TG as it is FFS whether TG should not exceed TF + W2 + 640ms. In our view, TG should be determined based on TF’ instead of TF. As mentioned above, as earliest UE can do TA validation exactly at TF’ and in this case TG should be within 640ms after TF’, or W2 + 640ms after TF. However, some UE internal processing margin needs to be considered. Moreover, it is quite possible that UE needs to do RSRP2 measurement after data arrival before it can do TA validation. Denoting the processing and measurement time as Z, as latest UE could do TA validation at TF’ + Z, and TG would be within 640ms + Z after TF’. TK should be determined in the same way.
Proposal 2: TG should be within TF’ + 640ms + Z and TK should be within TJ’ + 640ms + Z, where Z is the margin for UE internal processing and measurement. 
Based on Proposal 1a, 1b and 2, the restrictions between time points are summarized as follows. The restriction for TJ’ is pending on RAN5 reply. Other restrictions have been agreed in [1].
· TC – TB is ≥ W1
· TD – TC is ≥ W1
· TF’ – TC = T_delay_modeB
· TF’ – TF is ≥ W2
· TG – TF’ is ≤ 640ms plus Z
· TH’ – TH is ≥ W1
· TJ’ – TJ is ≥ W2
· TK – TJ’ is ≤ 640ms plus Z
Next, we will discuss the restrictions on the power levels.
The power levels are set to make sure if UE does not take RSRP1 or RSRP2 within the allowed windows, it will fail the test. In our view, the test is to verify that 
· For the first sub-test,
· UE does not take RSRP1 before TB or after TD
· UE does not take RSRP2 before TF
· For the second sub-test,
· UE does not take RSRP1 after TH’
· UE does not take RSRP2 before TJ
For the first sub-test, P0 and P2 can be same (e.g. Plow), and P1 and P3 can be same (e.g. Phigh). The gap between Plow and Phigh should be larger than the RSRP change threshold so that if UE takes RSRP1 before TB or after TD, or if UE takes RSRP2 before TF, it will consider TA validation failed and will not transmit with CG-SDT and fail the test. For the test, additional margin needs to be added to account for UE measurement inaccuracy. 
For the second sub-test, RSRP1 is supposed to be P3 and RSRP2 is supposed to be P5. Since the gap between P3 and P5 should be large enough to make sure TA validation will fail, P3 can be same as Phigh and P5 can be same as Plow. In between TH’ and TJ the power is P4. P4 needs to be set that if UE takes RSRP1 after TH’ or if UE takes RSRP2 before TJ, it will consider TA validation as passed and will transmit with CG-SDT and fail the test. As such, the gap between P4 and P3 as well as gap between P4 and P5 should be both smaller than the RSRP change threshold. For example, it can be set as middle point between P3 and P5.
Proposal 3: Adopt the following restrictions between power levels.
· P0 = P2 = P5 (denoted as Plow)
· P1 = P3 (denoted as Phigh)
· P4 is in between P3 and P5 (denoted as Pmiddle)
· Phigh – Plow is ≥ RSRP change threshold plus margin (for measurement inaccuracy)
· Pmiddle is the middle point of Phigh and Plow
Figure 1 shows all the timeline and power setting discussed above, and we suggest to consider it for the SDT RRM test.
[image: ]
Figure 1: timeline and power setup for SDT RRM tests
Proposal 4: Adopt Figure 1 for the SDT RRM test design.
Second RRCRelease and second data trigger 
Besides the timeline and power sets, companies also discussed in last meeting issues related to second RRCRelease and second data trigger.
	· 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


One issue is whether UE would update RSRP1 after receiving the second RRCRelease. In our view, the need code of CG-SDT configuration is M, which means when the old CG-SDT configuration (from the first RRCRelease) is not released, UE should consider it as an RRCRelease with CG-SDT configuration.
In the latest spec, T1 is defined as follows, and it can be seen that RSRP1 should be updated every time when an RRCRelease with CG-SDT configuration is received. 
	-	T1 is the time when
-	RRCRelease with CG-SDT configuration (TS 38.331 [2]) is received 
-	the latest TA is received if TA is received while in RRC_INACITVE state.


Coming to the test, as the second RRCRelease is used to start the second SDT session, clearly it should not release the old CG-SDT configuration. It means UE is supposed to update RSRP1 after receiving the second RRCRelease.
Proposal 5: UE is supposed to update RSRP1 after receiving the second RRCRelease.
	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.


In our view, the motivation to have two sub-tests combined in one test case is to reduce the test case number. Technically, the test coverage is same as two separate test cases. In this sense, if RAN5 concludes that triggering second UL data is not feasible or requires too much change to the test procedure, our suggestion is that RAN4 to split the two sub-tests into two separate test cases.
Proposal 6: If RAN5 concludes that triggering second UL data is not feasible or requires too much efforts, RAN4 to split the two sub-tests into two separate test cases.
	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


Two options for test equipment to send the second RRCRelease was discussed last meeting:
· Option 1: During subsequent transmission after CG-SDT transmission, PDSCH carry second RRC release.
· Option 2: Second RRC release is configured at the beginning but suspended longer than initial CG-SDT if subsequent transmission is not allowed. 
In our view, option 1 is most straightforward way and aligned with the timeline as discussed in section 2.1. We do not see any reason why DL sub-sequent transmission should be not allowed. 
Proposal 7: The second RRCRelease is sent to UE during the DL subsequent transmission after the first CG-SDT transmission.
Conclusions
In this paper we provided our views on remaining issues for test case design for SDT RRM.
Proposal 1a: TF is derived as TF’ – W2, where TF’ = TC + T_delay_modeB is the time of data arrival for the first UL data.
Proposal 1b: TJ is derived as TJ’ – W2, where TJ’ = FFS (pending on RAN5 reply) is the time of data arrival for the second UL data.
Proposal 2: TG should be within TF’ + 640ms + Z and TK should be within TJ’ + 640ms + Z, where Z is the margin for UE internal processing and measurement. 
Proposal 3: Adopt the following restrictions between power levels.
· P0 = P2 = P5 (denoted as Plow)
· P1 = P3 (denoted as Phigh)
· P4 is in between P3 and P5 (denoted as Pmiddle)
· Phigh – Plow is ≥ RSRP change threshold plus margin (for measurement inaccuracy)
· Pmiddle is the middle point of Phigh and Plow
Proposal 4: Adopt Figure 1 for the SDT RRM test design.
Proposal 5: UE is supposed to update RSRP1 after receiving the second RRCRelease.
Proposal 6: If RAN5 concludes that triggering second UL data is not feasible or requires too much efforts, RAN4 to split the two sub-tests into two separate test cases.
Proposal 7: The second RRCRelease is sent to UE during the DL subsequent transmission after the first CG-SDT transmission.
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Figure 1: timeline and power setup for SDT RRM tests
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