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Introduction
In RAN4#110bis meeting draft CR R4-2406296 [1] was endorsed. This contribution discusses several issues still existing in MCE RRM test cases.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Clarification of TAG and time offsets in Dual TAGs test cases
In WF R4-2321390 [2] it was agreed that time offset should be set to 0 us for cells belong to the same TAG and 9 us for cells belong to different TAGs.
	< Agreement > Issue 2-3-3: MRTD setup for single TAG and dual TAG
· For 1-TAG, time offset is set as 0us; 
· For 2-TAG, time offset is set as 9us.



However, the time offsets in dual TAGs test cases (i.e. A.6.5.7D.3 and A.6.5.7D.4) are still 0 us, which don’t match WF [2]. Furthermore, it’s not clear which cells shall belong to the one TAG and which cells shall belong to the other one. which brings difficulties to time offset settings in RAN4 and also to specifying message contents in RAN5.
Observation 1: The time offset settings in Rel-18 Tx switching with dual TAGs test cases don’t match WF R4-2321390 and the TAG settings are unclear.
In our understanding, the Tx-switching-from cells shall belong to one TAG, and the Tx-switching-to cell(s) shall belong to the other TAG, i.e. Cell 1 and Cell 2 belong to one TAG, Cell 3 (and Cell 4) belongs to the other TAG. Then the time offset to Cell 1 shall be set as follows accordingly.
Proposal 1: Clarify the following in TX switching across 3 or 4 bands for dual TAGs test cases:
· For A.6.5.7D.3:
· Cell 1 and Cell 2 belong to a TAG, Cell 3 belongs to the other TAG.
· Time offset to Cell 1 is set to 0 us and 9 us for Cell 2 and Cell 3 respectively.
· For A.6.5.7D.4:
· Cell 1 and Cell 2 belong to one TAG, Cell 3 and Cell 4 belong to the other TAG.
· Time offset to Cell 1 is set to 0 us, 9 us and 9 us for Cell 2, Cell 3 and Cell 4 respectively.
Alignment of RSRP Levels among Tx switching test cases
Noc, Es/Noc, SS-RSRP and Io level in A.6.5.7D.1, A.6.5.7D.2, A.6.5.7D.3 and A.6.5.7D.4 are duplicated as following table:
	
	FDD Cells (15KHz SCS + 10MHz CBW)
	TDD Cells (30KHz SCS + 40MHz CBW)

	
	Noc 
(in dBm/ 15kHz)
	Es/Noc
(in dB)
	Nominal SS-RSRP
(in dBm/ SCS)
	Io
(in dBm/Ch BW)
	Noc 
(in dBm/ 15kHz)
	Es/Noc
(in dB)
	Nominal SS-RSRP
(in dBm/ SCS)
	Io
(in dBm/Ch BW)

	A.6.5.7D.1
	N/A
	N/A
	N/A
	N/A
	-104
	17
	-84
	-55.79

	A.6.5.7D.2
	-104
	17
	-87
	-58.96
	-104
	14
	-87
	-55.79

	A.6.5.7D.3
	-104
	17
	-87
	-58.96
	-104
	14
	-87
	-55.79

	A.6.5.7D.4
	N/A
	N/A
	N/A
	N/A
	-104
	17 for Cell 1
14 for other Cells
	-84 for Cell 1
-87 for other Cells
	-55.79 for all Cells


Table 1: Noc, Es/Noc, SS-RSRP and Io level setting in A.6.5.7D.1, A.6.5.7D.2, A.6.5.7D.3 and A.6.5.7D.4
It can be observed from Table 1 that:
· The Io levels in A.6.5.7D.1 and A.6.5.7D.4 are wrong. -55.79 dBm/Ch BW should be the Io level for Es/Noc = 14dB, Noc = -104dBm/15kHz.
· In A.6.5.7D.2 and A.6.5.7D.3, all Cells has the same nominal RSRP levels (i.e. -84 dBm/SCS) regardless of SCS used.
· In A.6.5.7D.1, RSRP level is 3dB higher the nominal RSRP level in A.6.5.7D.2 and A.6.5.7D.3;
· In A.6.5.7D.4, all cells except Cell 1 has the same nominal RSRP level in A.6.5.7D.2 and A.6.5.7D.3.

Our suggestion is aligning the nominal RSRP level in A.6.5.7D.1/A.6.5.7D.4 with A.6.5.7D.2/A.6.5.7D.3 to reduce the workload in RAN5, i.e. all Cells have a nominal RSRP of -84dBm/SCS. In these test cases DL interruption requirements are verified by checking whether the reported L1-RSRP value satisfying corresponding accuracy requirements. So all cells having the same RSRP reporting range can significantly simplify RAN5 TT analysis. Besides, the Io level in A.6.5.7D.1 and A.6.5.7D.4 can also be kept unchanged.
Proposal 2: Align the nominal RSRP levels of all cells to -84dBm/SCS in Rel-18 Tx switch test cases. Es/Noc level are updated accordingly.
SRS and AP CSI-RS configurations
It’s agreed in WF R4-2321390 [2] to reuse the test method for Rel-16/17 Tx switching on one or two UL bands test cases to verify symbol-level DL interruptions in Rel-18 TX switching across 3 or 4 bands test cases. To be specific, during the test the UE is configured to send SRS on every UL carrier. The TE triggers an aperiodic L1-RSRP reporting with aperiodic CSI-RS on the DL symbol immediately before the interruption caused by SRS transmission. Then TE verifies that whether the UE sends a L1-RSRP report based on the CSI-RS and whether the reported L1-RSRP satisfies corresponding accuracy requirements.
	< Agreement > Issue 2-1-5: Principle of verifying symbol level DL interruption for TX switching across 3 or 4 bands
Online session (Tuesday Nov 14, 2023)
The legacy RRM tests for Tx switching on one or two UL bands can be considered as a starting point, that is,
Triggering an aperiodic CSI-RS L1-RSRP reporting with CSI-RS resources on the OFDM symbol right before the interruption and check UE’s aperiodic L1-RSRP report with corresponding measurement accuracy.


In current TX switching TCs, SRS configuration is set as below,
	SRSConf.1 in Table A.4.4.1.1.1-3 is applied except that:
resourceMappingstartPosition: 0
resourceMappingnrofSymbols: n2



Table A.4.4.1.1.1-3: SRS Configuration for Timing Accuracy Test
	
	Field
	SRSConf.1

	SRS-ResourceSet
	srs-ResourceSetId
	0

	
	srs-ResourceIdList
	0

	
	resourceType
	Periodic

	
	Usage
	Codebook

	SRS-Resource
	SRS-ResourceId
	0

	
	nrofSRS-Ports
	Port1

	
	transmissionComb 
	n2

	
	combOffset-n2
	0

	
	cyclicShift-n2
	0

	
	resourceMapping
startPosition
	0

	
	resourceMapping
nrofSymbols	
	n1

	
	resourceMapping
repetitionFactor
	n1

	
	freqDomainPosition
	0

	
	freqDomainShift
	0

	
	freqHopping
c-SRS
	14 for test configuration 1,2,4,5
25 for test configuration 3,6

	
	freqHopping
b-SRS
	0

	
	freqHopping
b-hop
	0

	
	groupOrSequenceHopping
	Neither

	
	resourceType
	Periodic

	
	periodicityAndOffset-p
	sl1, 0

	
	sequenceId
	0



However, we found that periodicityAndOffset-p is set to sl1,0 in above SRSConf.1, which means UE shall send SRS on each carrier in each slot available for UL. In the worst case, the UE may need to send SRSs on 4 carriers at the same time. This violates the original intention of testing that the UE performs Tx switching between UL carriers. 
Observation 2: Under current SRS configuration, UE transmits SRS to every serving cell in every slot.
To our best knowledge, the conclusion of reusing the SRS configuration was made during the discussion of the Rel-16 Tx switch test cases. It is agreed in WF R4-2017173[3] that SRS is to be transmitted in “S” slot. Therefore periodicityAndOffset-p in SRS configuration shall be updated.
	SRS configuration in the special slot
· SRS configuration refers to SRSConf.1 in Table A.4.4.1.1.1-3 in TS 38.133 except that:
•	resourceMappingstartPosition: 0
•	resourceMappingnrofSymbols: n2


[bookmark: _Hlk166241237]
Proposal 3: Update periodicityAndOffset-p of SRS to ensure SRS is transmitted in special slot.
In the following, we discuss which kind of SRS period and offset shall be set for different test cases.
FDD-TDD Tx switching across 3 or 4 bands
For FDD-TDD Tx switching case, we suggest change SRS configurations and AP CSI-RS configurations as follows:
· FDD Cells (Cell 1 and Cell 2): set periodicityAndOffset-p = sl10,6, AP CSI-RS for L1-RSRP reporting is triggered in the slot overlapping with the first special slot of every radio frame on NR TDD cell.
· TDD Cell(s) (Cell 3, and Cell 4 if appplicable): set periodicityAndOffset-p = sl20,3, AP CSI-RS for L1-RSRP reporting is triggered in the second special slot of every radio frame on NR TDD cell.
With the above update, the time domain locations of SRS, AP CSI-RS and DL interruption are depicted in Figure 1. 
[image: ]
[bookmark: _Hlk165387035]Figure 1: time domain location of SRS, CSI-RS and interruption under proposed SRS configuration for FDD-TDD Tx switching test
Proposal 4: In FDD-TDD Tx switching across 3 or 4 bands test cases, set SRS periodicityAndOffset-p = sl10,6 for Cell 1 and Cell 2, and SRS periodicityAndOffset-p = sl20,3 for Cell 3 (and Cell 4) 
Proposal 5: In FDD-TDD Tx switching across 3 or 4 bands test cases, AP CSI-RS for L1-RSRP reporting is triggered
· in the slot overlapping with the first S slot of every radio frame on NR TDD cell for Cell 1 and Cell 2,
· in the second S slot of every radio frame for Cell 3 (and Cell 4).

TDD-TDD Tx switching across 3 or 4 bands
For TDD-TDD Tx switching case, as per WF R4-2321390 [2] it is required to check DL interruption in every S slot on Cell 1 and Cell 2, and in the 2nd S slot of every 8 slots on Cell 3 (and Cell 4). 
	< Agreement > Issue 2-3-5: Which symbol to be verified for TDD-TDD uplink CA cases for TX switching across 3 or 4 bands for single TAG
· symbol #4 or symbol #5 or symbol #8 on the special slot depending on UE capability uplinkTxSwitchingPeriod on NR TDD PCell 
· symbol #4 or symbol #5 or symbol #8 on the 2nd special slot of every 8 slots depending on UE capability uplinkTxSwitchingPeriod NR TDD SCell 



Unfortunately, S slot on Cell 1/2 will collide with the 2nd S slot of every 8 slots on Cell 3 once every radio frame under current test configuration (as shown in figure 2). Checking DL interruption on all Cells at the same time, which implies SRS shall be transmitted on all Cells at the same time, also violates the original intention of testing.
[image: ]
Figure 2: time domain location of SRS, CSI-RS and interruption under current test configuration for TDD-TDD Tx switching test
Therefore, we propose to change SRS configurations and AP CSI-RS configurations as follows:
· TDD Cells with UL/DL pattern “DDDSUUUUDD” (Cell 1 and Cell 2): set periodicityAndOffset-p = sl20,5, AP CSI-RS for L1-RSRP reporting is triggered in the first special slot of every radio frame on Cell 1 and Cell 2.
· TDD Cell(s) with UL/DL pattern “DSUU” (Cell 3, and Cell 4 if appplicable): set periodicityAndOffset-p = sl20,3, AP CSI-RS for L1-RSRP reporting is triggered in the second special slot of every radio frame on Cell 3 (and Cell 4).

Then the time domain locations of SRS, AP CSI-RS and DL interruption are depicted in figure 3. 
[image: ]
Figure 3: time domain location of SRS, CSI-RS and interruption under proposed SRS configuration for TDD-TDD Tx switching test
Proposal 6: In TDD-TDD Tx switching across 3 or 4 bands test cases, set SRS periodicityAndOffset-p = sl20,5 for Cell 1 and Cell 2, and SRS periodicityAndOffset-p = sl20,3 for Cell 3 (and Cell 4).
Proposal 7: In TDD-TDD Tx switching across 3 or 4 bands test cases, AP CSI-RS for L1-RSRP reporting is triggered
· in the first special slot of every radio frame for Cell 1 and Cell 2, 
· in the second special slot of every radio frame for Cell 3 (and Cell 4).

In addition, we realized that the above mentioned SRS and AP CSI-RS configuration issue also exists in Rel-16/17 Tx switch test cases. Therefore, it is recommended that the SRS and AP CSI-RS configurations in Rel-16/17 Tx switch test cases are updated in the same way.
[bookmark: _GoBack]Proposal 8: Update SRS and AP CSI-RS configurations in Rel-16/17 Tx switch test cases in the same way.
Corresponding CRs for Rel-16/Rel-17/Rel-18 Tx switch test cases can be found in [4], [5] and [6] respectively.
Conclusions
This contribution provides further discussion on Tx switching between 3 or 4 bands test cases. The following observations and proposals are provided:
Observation 1: The time offset settings in Rel-18 Tx switching with dual TAGs test cases don’t match WF R4-2321390 and the TAG settings are unclear.
Observation 2: Under current SRS configuration, UE transmits SRS to every serving cell in every slot.
Proposal 1: Clarify the following in TX switching across 3 or 4 bands for dual TAGs test cases:
· For A.6.5.7D.3:
· Cell 1 and Cell 2 belong to a TAG, Cell 3 belongs to the other TAG.
· Time offset to Cell 1 is set to 0 us and 9 us for Cell 2 and Cell 3 respectively.
· For A.6.5.7D.4:
· Cell 1 and Cell 2 belong to one TAG, Cell 3 and Cell 4 belong to the other TAG.
· Time offset to Cell 1 is set to 0 us, 9 us and 9 us for Cell 2, Cell 3 and Cell 4 respectively.

Proposal 2: Align the nominal RSRP levels of all cells to -84dBm/SCS in Rel-18 Tx switch test cases. Es/Noc level are updated accordingly.
Proposal 3: Update periodicityAndOffset-p of SRS to ensure SRS is transmitted in special slot.
Proposal 4: In FDD-TDD Tx switching across 3 or 4 bands test cases, set SRS periodicityAndOffset-p = sl10,6 for Cell 1 and Cell 2, and SRS periodicityAndOffset-p = sl20,3 for Cell 3 (and Cell 4) 
Proposal 5: In FDD-TDD Tx switching across 3 or 4 bands test cases, AP CSI-RS for L1-RSRP reporting is triggered
· in the slot overlapping with the first S slot of every radio frame on NR TDD cell for Cell 1 and Cell 2,
· in the second S slot of every radio frame for Cell 3 (and Cell 4).

Proposal 6: In TDD-TDD Tx switching across 3 or 4 bands test cases, set SRS periodicityAndOffset-p = sl20,5 for Cell 1 and Cell 2, and SRS periodicityAndOffset-p = sl20,3 for Cell 3 (and Cell 4).
Proposal 7: In TDD-TDD Tx switching across 3 or 4 bands test cases, AP CSI-RS for L1-RSRP reporting is triggered
· in the first special slot of every radio frame for Cell 1 and Cell 2, 
· in the second special slot of every radio frame for Cell 3 (and Cell 4).

Proposal 8: Update SRS and AP CSI-RS configurations in Rel-16/17 Tx switch test cases in the same way.
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