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Introduction
In RAN4 104-bis-e, WF on feMIMO perf part was approved in [1]. Several CRs were agreed.
Based on all above information, we provide our views on the remaining issues for R17 feMIMO RRM Test cases
Discussion 
<On PL-RS configuration in UL TCI switching related Tests>
In last meeting, the following was discussed.
Issue 1-1-1: Pathloss RS configuration in joint TCI test cases
Agreements: 
· Configure CSI-RS as the PLRS explicitly for joint TCI state switching and UL TCI state test cases.
Issues 1-1-1-b/Issue 1-1-3: Whether PL-RS is maintained or not maintained in joint TCI test cases and how to config?
· Option 1: Pathloss RS is maintained in joint TCI test cases (MTK, Huawei, Ericsson)
· Option 1a: If only two TCI states in total are configured to UE during the test, UE can be assumed to maintain the PL-RS in the two TCI states. If more than 4 TCI states in total are configured to UE, then whether a PL-RS in a TCI state is maintained is up to UE implementation. (Huawei)
· Option 1b: implicit configuration for PL-RS, for the known TCI state test cases, PL-RS can be maintained (Ericsson)
· Option 2: Pathloss RS is not maintained in joint TCI test cases (Samsung, Apple, Intel)
· Option 2a: In the test cases, only define the test cases for PL-RS is not maintained. For the test setup, configure a new RS as PL-RS, it is a “not maintained PL-RS” (Samsung, vivo)
· Option 2b: In the test cases, only define the test cases for PL-RS is not maintained. If only 1 active TCI state is configured, and with TCI switch a new TCI state and new PL-RS is activated, then it would be PL-RS not maintained. The PL-RS and RS in UL/Joint TCI state should be the same or QCL Type D with each other, and the target UL /joint TCI should be configured for L1 measurement to ensure known state. (Apple)
· Option 2c: PL-RS is included in UL TCI state and PL-RS is identical to source RS in target UL TCI state. it’s the first activation for the UL TCI state. L1-RSRP based on the RS has been reported before. (Intel)
[bookmark: _Hlk116948199]Issue 1-1-2: How to define PL-RS of target TCI?
· Option 1 (vivo)
· RAN4 design test cases for unified TCI by configuring that PL RS of target TCI is not QCL-D with the any PL RS of the TCI in the currently activated TCI list. 
· Option 2 (Huawei, Apple)
· In the test cases, the PL-RS of the target TCI shall be QCL type D with the source RS of the target TCI. 



In the agreed CR [2] and current TS 38.133[3], the following is captured.
Agreed unified TCI configuration in [2]
Table A.3.16A.2-1: DLorJoint TCI States
Parameter
DLorJoint TCI.State.0
DLorJoint TCI.State.1
DLorJoint TCI.State.2
DLorJoint TCI.State.3
DLorJoint TCI.State.4
DLorJoint TCI.State.5
tci-StateUnifiedId
Id0
Id1
Id2
Id3
Id4
Id5
qcl-Type1
typeA
typeA
typeA
typeA
typeC
typeC
qcl-Type2Note1
typeD
typeD
typeD
typeD
typeD
typeD
referenceSignal Note2
Resource #4 in TRS resource set 1 Note3
Resource #4 in TRS resource set 2 Note 5
Resource #4 in TRS resource set 1 Note3
Resource #4 in TRS resource set 2 Note3
SSB0 
SSB1 from the cell with different PCI
pathlossReferenceRS
N/A
N/A
Resource #4 in TRS resource set 1 Note3
Resource #4 in TRS resource set 2 Note3
N/A
N/A
additionalPCI
N/A
configured Note4
N/A
N/A
N/A
configured Note4

Note 1:	qcl-Type2 of typeD only where applicable. For RRM test cases, this will be only in FR2
Note 2:	referenceSignal configurations towards which the TCI states are configured are defined in a test-specific manner.
Note 3:	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DLorJoint TCI.State.4.
Note 4:	Only one PCI than serving cell PCI is included in the additionalPCIList, and the additionalPCIIndex is configured as 0.
Note 5:     Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DLorJoint TCI.State.5.

Uplink TCI configuration in [3]
Table A.3.16A.3-1: UL TCI States
Parameter
UL TCI.State.0
UL TCI.State.1
UL TCI.State.2
UL TCI.State.3
ul-TCIState-Id
Id0
Id1
Id2
Id3
referenceSignal Note1
SSB0
SSB1
Resource #4 in TRS resource set 1 Note2
Resource #4 in TRS resource set 2 Note2
pathlossReferenceRS
Resource #4 in TRS resource set 1 Note2
Resource #4 in TRS resource set 2 Note2
Resource #4 in TRS resource set 1 Note2
Resource #4 in TRS resource set 2 Note2
additionalPCI
N/A
N/A
N/A
N/A
Note 1:	referenceSignal configurations towards which the UL TCI states are configured are defined in a test-specific manner.
Note 2:	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1.



As in current TS 38.133, the pathloss RSs are already configured as CSI-RS, and they are different for different TCI states that is configured for uplink transmission. In our understanding, DLorJoint TCI.State.2 and DLorJoint TCI.State.3 shall be used in Joint TCI test cases. For separate UL TCI switching, UL TCI State.2 and UL TCI State.3 should be used. For these test cases, the configuration of PL-RS is already different. As in Table A.3.16A.2-1, two TRSs configured for pathloss RS are QCL-ed to one SSB, but they are not QCL-ed to each other. In this case, UE will normally not consider the PL-RS as maintained before TCI state switching, and the time for maintained pathloss-RS is needed. In short, if RAN4 agreed not to introduce any new test cases, there is no need to further revise current PL-RS configurations, which are in Table A.3.16A.2-1 of agreed CR [2] and Table A.3.16A.2-2 of TS 38.133v17.7.0.
Proposal 1  If no new unified TCI related test cases are introduced, PL-RS of target TCI are not maintained before TCI state switching in both UL TCI switching and joint TCI switching test cases.
For uplink TCI state switching, since only the known cases are tested, there is no strong motivation to test the case when pathloss RS is not maintained. For joint TCI switching, testing the case when PL-RS is maintained can be considered, but the UE behaviour would be quite similar to DL TCI state switching, which is already tested in the DL TCI switching testing with CDP TCI. If companies have strong view to test the case when PL-RS is maintained, it can be considered in DL TCI switching test case. At least, we think the DL TCI configured in UL TCI switching test cases and the UL TCI configured in DL TCI switching test cases should be clarified, since the test cases are specified for either PCell or PSCell, and normally RAN5 may only consider joint TCI configuration as the default configuration.
Proposal 2  For test cases of separate TCI, clarify the DL TCI state configuration in UL TCI switching test cases, and UL TCI state configuration in DL TCI state switching test cases.
For DL TCI switched from 1 cell to the other cell, normally the UL TCI, i.e. the uplink Tx beam, should also be switched. However, it is up-to-network whether to configure the same pathloss RS or not. In our view, same PL-RS case for DL TCI switching is possible. Therefore, additionalPCI for UL TCI.State.1 should be set to ‘configured’.
Proposal 3  For DL TCI switching, test the case that the UL TCI is also changed, but the pathloss RS is still the same, i.e. maintained.
The changes are reflected in our companion draft CRs[4][5].

<Additional PCI related configuration in the test cases>
In [3], the detailed RRC configuration of the cell of additional PCI is explicitly provided in the test case, e.g. in A.5.5.11.3. However, they are not explicitly provided in A.7.6.3.6, A.7.5.13.3 and A.6.6.4.6. In our view, the serving cell is not changed in R17 ICBM. The only thing that is different from serving cell is the PCI of SSB for L1 measurements and TCI state. Therefore, in our view
Proposal 4  Prefer not to provide RRC configuration of the cell of additional PCI in the test cases since they are not actually used by UE.
The changes are reflected in our companion draft CR[5].
Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  If no new unified TCI related test cases are introduced, PL-RS of target TCI are not maintained before TCI state switching in both UL TCI switching and joint TCI switching test cases.
Proposal 2  For test cases of separate TCI, clarify the DL TCI state configuration in UL TCI switching test cases, and UL TCI state configuration in DL TCI state switching test cases.
Proposal 3  For DL TCI switching, test the case that the UL TCI is also changed, but the pathloss RS is still the same, i.e. maintained.
Proposal 4  Prefer not to provide RRC configuration of the cell of additional PCI in the test cases since they are not actually used by UE.
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