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Introduction
In RAN4 #110bis, the WF and big CR [1], [2] are approved.
Based on all above information, we provide our views on remaining issues regarding performance requirements and test cases for R18 LTM.
Discussion
<On TCI related test case coverage and Test configurations>
In [2], the following is captured for LTM cell switch test cases including FR1 and FR2.
	The test consists of 4 tests, and UE is required to pass one among Test 1A, Test 1B, Test 2A and Test 2B. 
-	Test 1: for a UE supporting ltm-MAC-CE-JointTCI-r18 and/or ltm-MAC-CE-SeparateTCI-r18
-	Test 1A: for a UE supporting ltm-MAC-CE-JointTCI-r18. 
-	Test 1B: for a UE supporting ltm-MAC-CE-SeparateTCI-r18 and does not support ltm-MAC-CE-JointTCI-r18. 
-	Test 2: for a UE not supporting ltm-MAC-CE-JointTCI-r18 and ltm-MAC-CE-SeparateTCI-r18
-	Test 2A: for a UE supporting ltm-BeamIndicationJointTCI-r18. 
-	Test 2B: for a UE supporting ltm-BeamIndicationSeparateTCI-r18 and does not support ltm-BeamIndicationJointTCI-r18. 




As in RAN1 feature list, 45-3a and 45-4a are generally not correlated to each other. However, the R17 pre-requisite for 45-3a is FG 23-1-1, while 45-4a is FG 23-10-1. In [3], it is clearly state that FG 23-1-1 is the pre-requisite of FG 23-10-1.
Observation 1  Since R17, supporting joint TCI configuration is the pre-requisite for supporting separate TCI.
Another issue is for FR1, how joint TCI or separate TCI would be configured. Actually, there was no ever test cases in FR1 that refers to R17 joint/separate TCI configuration. In TS 38.214, we see the following restrictions for UL TCI.
	TS 38.214 v18.1.0
6.1	UE procedure for transmitting the physical uplink shared channel
…
The UE can be configured with a list of up to 64 TCI-UL-State configurations within the higher layer parameter BWP-UplinkDedicated. Each TCI-UL-State configuration contains a parameter for configuring one reference signal, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS.
…
When the UE is configured dl-OrJointTCI-StateList or ul-TCI-StateList, the UE shall perform PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant or a dynamic grant according to the spatial relation, if applicable, with a reference to the RS for determining UL Tx spatial filter. The RS is determined based on an RS configured with qcl-Type set to 'typeD' of the indicated TCI-State or an RS in the indicated TCI-UL-State. The reference RS in the indicated TCI-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.
…



In RAN1 spec, the reference RS configured in UL TCI would be effective only if it is applicable. Normally, the common understanding is that in FR2 the ‘QCL-D’ and UL TCI would be applicable, since the spatial Rx/Tx information, i.e. UE beam information, are necessary. For FR1, the meaning of UL TCI and QCL-D is ambiguous. Different UE implementation might have different interpretation. From test case design perspective, they should not be configured in FR1 test cases.
Observation 2  According to RAN1 spec, the meaning of configuring ‘QCL-D’ and UL TCI to UE would be ambiguous in FR1. 
Note that ltm-MAC-CE-JointTCI-r18 and ltm-MAC-CE-SeparateTCI-r18 are per-band UE capabilities and normally UE would not report supporting of ltm-MAC-CE-SeparateTCI-r18 in a FR1 band. Hence allow test coverage to this case would be redundant.
Proposal 1  In RRM test case design for LTM, RAN4 avoid TCI configuration with ‘QCL-D’ or ‘UL TCI’ to UE in FR1, which means only Joint TCI with QCL-A/C configuration, and pathloss RS configuration if necessary, shall be provided to UE in FR1, even if UE supports ltm-MAC-CE-SeparateTCI-r18.

<On Inter-frequency cell switch test case coverage and Test configurations>
Generally, UE supporting inter-frequency cell switch would be able to support inter-frequency L1 measurement. This is the most ordinary case, and shall be covered by RRM test cases.
However, as discussed in UE feature list, UE supporting 45-1a in RAN1 feature list, i.e. inter-frequency L1 measurement, would select one from 39-2 or 39-2a. In our view, UE supporting either one shall be considered in RRM test cases for inter-frequency cell switch. Two sub-tests shall be introduced.
Proposal 2  Introduce two sub-tests for inter-frequency cell switch test cases so as to cover UEs supporting inter-frequency L1 measurement with gaps and UEs supporting inter-frequency L1 measurement without gaps.
Additionally, for LTM test cases, SSB index acquisition shall be configured. The following is captured in TS 38.331.
	TS 38.331 v18.1.0
5.5.3	Performing measurements
5.5.3.1	General
…
The UE shall:
1>	whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell for which servingCellMO is configured as follows:
2>	if the reportConfig associated with at least one measId included in the measIdList within VarMeasConfig contains an rsType set to ssb and ssb-ConfigMobility is configured in the measObject indicated by the servingCellMO:
3>	if the reportConfig associated with at least one measId included in the measIdList within VarMeasConfig contains a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport and contains an rsType set to ssb:
4>	derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on SS/PBCH block, as described in 5.5.3.3a;
3>	derive serving cell measurement results based on SS/PBCH block, as described in 5.5.3.3;
…
5>	if the measObject is associated to NR and the rsType is set to ssb:
6>	if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:
7>	derive layer 3 beam measurements only based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;
6>	derive cell measurement results based on SS/PBCH block for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;




There is no additional SSB index reading time in L1 measurement. Therefore, UE shall perform L3 measurement with SSB index reading. At least this one shall be reflected in test cases.
Proposal 3  For L3 measurement configurations in LTM L1 measurement tests and cell switch delay tests, reportQuantityRS-Indexes and maxNrofRS-IndexesToReport shall be configured.

<On RTD related test case coverage and Test configurations>
Generally, in mobility scenarios, it is difficult to ensure RTD no larger than CP. UE supporting 39-1 would be important. In our view, this shall be reflected in test cases as well. We notice that this is already considered in test cases for L1 measurements. For cell switch delay test cases, the RTD condition shall also be set according to UE capability.
Proposal 4  For cell switch delay test cases, the RTD condition shall also be set according to UE capability in 39-1, so that UE supporting RTD>CP can be verified.

Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  Since R17, supporting joint TCI configuration is the pre-requisite for supporting separate TCI.
Observation 2  According to RAN1 spec, the meaning of configuring ‘QCL-D’ and UL TCI to UE would be ambiguous in FR1. 
Proposal 1  In RRM test case design for LTM, RAN4 avoid TCI configuration with ‘QCL-D’ or ‘UL TCI’ to UE in FR1, which means only Joint TCI with QCL-A/C configuration, and pathloss RS configuration if necessary, shall be provided to UE in FR1, even if UE supports ltm-MAC-CE-SeparateTCI-r18.
Proposal 2  Introduce two sub-tests for inter-frequency cell switch test cases so as to cover UEs supporting inter-frequency L1 measurement with gaps and UEs supporting inter-frequency L1 measurement without gaps.
Proposal 3  For L3 measurement configurations in LTM L1 measurement tests and cell switch delay tests, reportQuantityRS-Indexes and maxNrofRS-IndexesToReport shall be configured.
Proposal 4  For cell switch delay test cases, the RTD condition shall also be set according to UE capability in 39-1, so that UE supporting RTD>CP can be verified.
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