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1. Introduction 
In RAN4#104-bis-e performance testcases for FeMIMO were discussed and way forward [1] was agreed.  In this contribution we present our views on open issues on performance requirements FeMIMO.   
2. Discussion
2.1 Unified TCI State switching requirements 

The open issues related to Unified TCI switching delay requirements are:
· Whether PL-RS is maintained or not maintained in joint TCI test cases 
· How to configure maintain/ not-maintained PL-RS
· How to define PL-RS of target TCI
· RRC configuration of the cell of additional PCI

PL-RS configuration
The open issues related to PL-RS configuration in [1]: 
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 
· 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. 
· Option 1b: implicit configuration for PL-RS, for the known TCI state test cases, PL-RS can be maintained 
· Option 2: Pathloss RS is not maintained in joint TCI test cases 
· 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” 
· 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. 
· 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. 
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. 

Based on RAN1 agreements and confirmation from reply LS from RAN1 [2], for PL-RS to be maintained, it must be part of the active UL TCI state prior to the TCI state switch. The number of TCI states in active TCI state list for DL or UL is based on UE capability. If UE is capability doesn’t support more than 1 active UL TCI in the TCI state list, then only 1 active UL TCI state can be configured, and we cannot configure a test case with PL-RS maintained prior to the UL or Joint TCI state switch.  
Observation #1: Configuring test case with target PL-RS maintained is subject to additional UE capability of supporting > 1 active TCI states in active joint/UL TCI list. 
Since configuring test case with target PL-RS maintained prior to TCI state switch is subject to additional UE capability, we propose to introduce test case for joint TCI with target PL-RS not maintained.
Proposal #1: Configure target PL-RS as ‘not maintained’ in Joint TCI state switching test case
Proposal #2: PL-RS is configured as not-maintained by not including it in active TCI state list for UL or Joint TCI
The target PL-RS can be the same as the RS for target joint TCI state or QCL Type D to the RS in the target joint TCI state. For simplicity of test configuration, the same RS can be configured as RS in joint TCI state and PL-RS. 
Observation #2: The target PL-RS is configured same as the RS in target UL/joint TCI state or QCL-Type D to RS in target TCI state. 
Proposal #3: PL-RS of target TCI state is defined as the RS in UL / Joint TCI state for simplifying the test configuration. 
RRC configuration for cell of additional PCI
There was a discussion in RAN4#104-bis-e whethere the RRC configuration should be provided for cell with additional PCI:
Issue 1-2-2: Whether to provide RRC configuration of the cell of additional PCI?
· Option 1 
· Prefer not to provide RRC configuration of the cell of additional PCI in the test cases since they are not actually used by UE.
· Option 2
· Others 
For DL TCI state switch for unified TCI, we agreed to include 1 test case with TCI state switch to cell with additional PCI. The RRC configuration of the configured cells in any test case is provided as part of the test set up. If cell with different PCI is configured in the test case, then we would need to include the complete configuration set up for it. This configuration would not be part of the serving cell RRC configuration. 
Proposal #4: The RRC configuration of cell with different PCI is specified for cell configuration in test case, but not as part of RRC configuration for serving cell


2.2 TRP specific BFD and LR test cases
The open issues related TRP specific BFR test cases are:
Issue 3-1-1: Whether intra-cell TRP or inter-cell TRP specific BFR test cases are designed?
· Option 1: Design all TRP specific BFR test cases as intra cell. (Intel, Apple, Huawei, MediaTek)
· Option 2: For TRP specific BFR test cases, for 4 CSI-RS based TCs, design intra cell, for 2 SSB based TCs, design the test case as one serving cell and additionalPCI (Samsung)
· Option 3: For 2 SSB based TCs, design intra-cell, but for CSI-RS TCs, design inter-cell. (, Ericsson)

The feature of TRP specific BFR is applicable to both intra-cell and inter-cell mTRP scenarios. For verifying the requirements for TRP specific BFR it doesn’t make much difference if the TRPs are from same PCI as serving cell or one of them is from different PCI, except for the test configuration. 
Observation #3:  For the purpose of verifying core requirements of TRP specific BFR, there is no difference whether intra-cell or inter-cell mTRP is configured.
We think it is sufficient to configure the test cases as intra-cell mTRP for TRP specific BFR.
Proposal #5: Design all test cases as intra-cell for TRP specific BFR.
 In [1] we have the following agreement for beam recovery configuration for TRP specific BFR test cases:
	Issue 3-1-2: Beam recovery method configured in the test case
Agreements: 
· For BFR on SCells, dedicated BFR resource is configured and not configured for different test cases
· For BFR on SpCells, CFRA based BFR is configured.



The above agreement suggests that only on SCells dedicated BFR resource is configured or not configured, and not for SpCells. For Rel-17 TRP specific BFR dedicated BFR resource can be configured for SpCells as well.
From TS 38.213:
[image: Text

Description automatically generated]
On check of the existing requirements, we found that the TRP specific BFR test cases for PCell or PSCell don’t have dedicated BFR resource specified and is incomplete. 
Observation #4: The BFR resource configuration is incomplete for TRP specific BFR tests with PSCell or PCell.
Based on the above observation, we summarized the current test case configuration and proposed modification in the table below.

Table 1: BFR Resource for TRP specific BFR test cases
	Scenario
	Key Configurations
	Clause Number
	BFR resource config
	Proposed Modification

	EN-DC + FR1 + PSCell
	SSB based + Non-DRX
	A.4.5.5.7
	Not specified
	Configure dedicated BFR resource

	EN-DC + FR2 + PSCell
	CSI-RS based + DRX
	A.5.5.5.8
	Not specified
	Configure dedicated BFR resource

	EN-DC + FR1 + SCell
	CSI-RS-based BFD and SSB-based LR + Non-DRX
	A.4.5.5.8
	Specified as not configured
	Test parameters are incorrect

	NR SA + FR1 + PCell
	CSI-RS based + DRX
	A.6.5.5.7
	Not specified
	Configure dedicated BFR resource

	NR SA + FR2 + PCell
	SSB based + Non-DRX
	A.7.5.5.10
	Not specified
	Configure dedicated BFR resource

	NR SA + FR2 + SCell
	CSI-RS based + DRX
	A.7.5.5.9
	Specified as configured
	None



Proposal #6: Configure dedicated BFR resource for TRP specific BFR test cases with PCell and PSCell. 

3. Conclusion
In this paper, we provide our views on open issues on performance requirements FeMIMO. Our observations and proposals are captured below:
Unified TCI

Observation #1: Configuring test case with target PL-RS maintained is subject to additional UE capability of supporting > 1 active TCI states in active joint/UL TCI list. 
Proposal #1: Configure target PL-RS as ‘not maintained’ in Joint TCI state switching test case
Proposal #2: PL-RS is configured as not-maintained by not including it in active TCI state list for UL or Joint TCI
Observation #2: The target PL-RS is configured same as the RS in target UL/joint TCI state or QCL-Type D to RS in target TCI state. 
Proposal #3: PL-RS of target TCI state is defined as the RS in UL / Joint TCI state for simplifying the test configuration. 
Proposal #4: The RRC configuration of cell with different PCI is specified for cell configuration in test case, but not as part of RRC configuration for serving cell
TRP Specific BFR

Observation #3:  For the purpose of verifying core requirements of TRP specific BFR, there is no difference whether intra-cell or inter-cell mTRP is configured.
Proposal #5: Design all test cases as intra-cell for TRP specific BFR.
Observation #4: The BFR resource configuration is incomplete for TRP specific BFR tests with PSCell or PCell.
Proposal #6: Configure dedicated BFR resource for TRP specific BFR test cases with PCell and PSCell. 
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A UE can be provided, by schedulingRequestID-BFR-SCell, a configuration for PUCCH transmission with a link
recovery request (LRR) as described in clause 9.2.4 for the UE to transmit PUCCH [11, TS 38.321]
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