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1 Introduction
In this meeting, we will provide our view regarding to the unified TCI state for DL and UL, there are still some open issues in WF[1] in last meeting:

	· Whether UE need to track UL time/frequency If source RS in UL TCI state is not in the DL active TCI list
· Definition of mantained PL-RS
· Measurement restriction


2 Discussion
2.1 UL time/frequency tracking for UL TCI state activation

	Issue 1-1-1 Whether UE need to track UL time/frequency if source RS in UL TCI state is not in the DL active TCI list
· Proposals:
· Proposal 1:
· No time/frequency tracking is needed.
· Proposal 2: 
· No RRM requirement is defined for this case.
· Proposal 3:
· There is no need to restrict the source RS in active UL TCI to be a subset of source RS in DL active TCI list.
· Proposal 4:
· Additional time/frequency tracking is needed or check with RAN1.





2.1.1 UL active TCI state list && DL active TCI state list
The Unified TCI States Activation/Deactivation MAC CE is defined in clause 6.1.3.47 in 38.321. where UL TCI state list or DL/joint TCI state list can be activated separately.
Observation 1: UL TCI states activation list and DL TCI state list can be activated separately. Active UL TCI state list may be different from active DL TCI states list. 
In previous meetings, applicability rule is discussed, i.e. whether source RS in active UL TCI state is a subset of source RS in DL active TCI list. 
However, we observe some limitations about the rule. Take UL TCI state activation for serving cell as example.
Suppose there is one DL TCI state in the active DL TCI state list, e.g. TCI state ID 0. Now we activate TCI state ID 1 for UL transmission. If the applicability rule will apply, i.e., “UL TCI state to be a subset of source RS in DL active TCI list”, since currently there is only one activate DL TCI state ID 0, it means that source RS of TCI state ID 1 and ID 2 should be the same. It forces the UL and DL beam direction to be the same. However, different beam for DL and UL is possible. Therefore, such limitation is not needed.
Observation 2: If source RS in active UL TCI state is a subset of source RS in DL active TCI list, it may limit that both DL and UL beam direction are the same for serving cell.
Proposal 1: UL TCI states activation list and DL TCI state list can be activated separately. Don’t need to limit that source RS in active UL TCI state is a subset of source RS in DL active TCI list.

2.1.2 UL TCI state activation 
For UL TCI state activation, we need to consider the following cases:
· Case 1: Target UL TCI state is in DL active TCI state list 
· Case 2: Target UL TCI state is in UL active TCI state list 
· Case 3: Target UL TCI state is not in both DL and UL active TCI state lists
For the first case, no extra UL timing tracking is needed as UE will maintain the DL timing which will be used for the reference for uplink.
For the 2nd case, it’s not discussed before. We assume that UE will maintain the uplink timing, similar as DL.
Proposal 2: UE will maintain uplink timing if Target UL TCI state is in UL active TCI state list. No extra UL timing tracking is needed.

For case 3, we think it will be different for serving cell and cell with different PCI(CDP).
Serving cell
For UL TCI state activation in serving cell, if it’s not in both active list, since the DL reference timing of serving cell is always known. There is no need to perform extra time/frequency tracking for uplink transmission.
Observation 3: For serving cell, UE don’t need to perform extra time/frequency tracking for uplink transmission.
CDP
Now, UL TCI states of CDP will be activated. Ideally, the uplink timing will be based on DL reference timing of CDP. However, it’s possible that DL timing of CDP is not maintained before. There are two cases:
· Case 1: If DL reference timing of CDP is maintained.
· Case 2: If DL reference timing of CDP is not maintained.
For case 1, no extra timing tracking is needed since DL timing will be used as reference, similar as serving cell. 
For case 2, There are two options for CDP:
Option 1: Using DL timing of serving cell as reference
In that case, no extra UL Timing tracking is needed. However, there may be timing mismatch between two TRPs. Even if the DL timing difference between two TRP is smaller than CP, there is also TA offset. It’s possible that the total uplink timing offset will be larger than CP.
Option 2: Using DL timing of CDP as reference
In this case, since no DL timing is maintained, it needs to discuss whether extra time tracking is needed.
The problem only exists for separate ULTCI activation where UL and DL are not activated simultaneously. Since if DL and UL TCI state are activated simultaneously, UE will track DL timing for DL TCI activation first and UE can transmit when UE finish both DL and UL TCI activation.  Then UE didn’t need to perform timing tracking for UL TCI state.
Observation 4: For CDP, if UL TCI state and DL TCI state are activated simultaneously, UE didn’t need to perform extra time tracking for UL TCI state. since UE will perform time tracking for DL TCI state.
For the case of separate UL TCI activation where UL and DL are not activated simultaneously. it’s possible that UL TCI state is activated before DL TCI state and there is no reference timing. however, we don’t think it’s valid configuration. Similar as synchronization, DL synchronization will be performed before UL. Therefore, we prefer to add applicability rule for separate UL TCI state activation for CDP. Then no extra time tracking is needed.
Observation 5: For CDP, it’s not valid configuration that UL TCI state is activated before DL TCI state activation.
Proposal 3: For CDP, no timing tracking is needed for UL TCI state activation. Add applicability rule for separate UL TCI state switch of CDP when DL and UL TCI state are not activated simultaneously:
· If at least one DL TCI state of CDP is already in the active DL TCI state list

2.2 Definition of mantained PL-RS 
In last meeting, the definition of maintained PL-RS is defined as below:
[-    PL-RS is maintained provided: 
- 	the target PL-RS is associated with or included in the UL or joint TCI states in the active TCI list for PUSCH/PUCCH/SRS transmissions
- 	There are no more than 4 different RS configured as PL-RS per serving cell among all active UL (or joint) TCI states for PUSCH/PUCCH/SRS transmissions
- 	Conditions for known path loss reference signal in section 8.14.2 are fulfilled.
- 	Note: The requirements specified in this clause are not applicable if more than 4 different RSs are configured as PL-RS per serving cell among all active UL (or joint) TCI states.]
However, we don’t think that the yellowed part is needed.
In the first bullet, it’s aleady clarify that ”the target PL-RS is associated with or included in the UL or joint TCI states”. Then if the TCI state is known, the PL-RS is known either since they are identical or associated.
Proposal 4: For definition of maintained PL-RS,  the third bullet “Conditions for known path loss reference signal in section 8.14.2 are fulfilled” is not needed.

2.3 Measurement restriction
	Issue 2-5-1a Measurement restriction when SSB for BFD/CBD/RLM is not Subset of L1-RSRP
· Proposals
· Option 1: Define measurement restriction.
· Option 2: others

Issue 2-5-1b Measurement restriction when SSB for BFD/CBD/RLM is Subset of L1-RSRP
· Proposals
· Option 1: Define measurement restriction.
· Option 2: Define sharing scheme.




Since the sharing factor of measurement period for L1-RSRP and BFD for cell with different PCI are defined in different way, it’s hard to define a unified sharing scheme when SSB are conflicted. To simplify UE implementation, we prefer to define measurement restriction for both issue 2-5-1a and 2-5-1b.

Proposal 5: Prefer to define measurement restriction for both issue 2-5-1a and 2-5-1b.

3 Conclusion
In this contribution, we provide our views regarding Unified TCI state in FeMIMO:

Observation 1: UL TCI states activation list and DL TCI state list can be activated separately. Active UL TCI state list may be different from active DL TCI states list. 
Observation 2: If source RS in active UL TCI state is a subset of source RS in DL active TCI list, it may limit that both DL and UL beam direction are the same for serving cell.
Proposal 1: UL TCI states activation list and DL TCI state list can be activated separately. Don’t need to limit that source RS in active UL TCI state is a subset of source RS in DL active TCI list.
Proposal 2: UE will maintain uplink timing if Target UL TCI state is in UL active TCI state list. No extra UL timing tracking is needed.
Observation 3: For serving cell, UE don’t need to perform extra time/frequency tracking for uplink transmission.
Observation 4: For CDP, if UL TCI state and DL TCI state are activated simultaneously, UE didn’t need to perform extra time tracking for UL TCI state. since UE will perform time tracking for DL TCI state.
Observation 5: For CDP, it’s not valid configuration that UL TCI state is activated before DL TCI state activation.
Proposal 3: For CDP, no timing tracking is needed for UL TCI state activation. Add applicability rule for separate UL TCI state switch of CDP when DL and UL TCI state are not activated simultaneously:
· If at least one DL TCI state of CDP is already in the active DL TCI state list
Proposal 4: For definition of maintained PL-RS,  the third bullet “Conditions for known path loss reference signal in section 8.14.2 are fulfilled” is not needed.
Proposal 5: Prefer to define measurement restriction for both issue 2-5-1a and 2-5-1b.
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