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1. Introduction 
In RAN4#101-bis-e RRM requirements for unified TCI were discussed and way forward [1] was agreed. In this contribution we present our views on the open issues for RRM requirements for unified TCI.  
2. Discussion
For unified TCI the following open issues need to be addressed:
· Beam alignment definition
· MAC-CE based TCI state-pair switching 
· TCI switching delay requirement in CA for common TCI 
· TCI switching delay requirements for NSC in case condition is not met
· DCI based TCI state switching delay
PL-RS in UL TCI state switching
In Rel-17 UL TCI state the PL-RS is also included. In RAN4 we agreed to define requirements for UL and joint TCI state switching for beam alignment case. Beam alignment can be defined as captured in [1] as:
· If PL-RS is included in UL TCI or joint TCI, PL-RS is identical to the source RS in UL or joint TCI
· If PL-RS is associated UL TCI or joint TCI, PL-RS and source RS in UL or joint TCI is QCL-Type D.
We propose to confirm the definition of beam alignment and also that UL and joint TCI state switching for unified TCI is only defined for beam alignment case.
Proposal #1:  Confirm definition of beam alignment as:
· If PL-RS is included in UL TCI or joint TCI, PL-RS is identical to the source RS in UL or joint TCI
· If PL-RS is associated UL TCI or joint TCI, PL-RS and source RS in UL or joint TCI is QCL-Type D.
Proposal #2: Confirm that requirements for unified TCI for UL and joint TCI state switching are only defined for beam alignment case

MAC-CE based TCI state-pair switching
TCI state pair can be indicated with 2 TCI states associated with a single TCI codepoint. The TCI state switch delay requirements need not be specified for this case separately as it is only a special case of either DL or UL TCI state switch or a combination of both. The switching delay of each TCI state in the pair can be applicable separately without specifying any additional delay requirements. 
Proposal #3: For TCI State pair switching no new requirements are introduced and the requirements for DL or UL TCI State switching are applicable for TCI states associated with the TCI state pair. 
TCI switching delay requirement in CA for common TCI 
For common TCI for CA the CCs can be indicated a common TCI ID. Hence the common TCI switch for CA can be one of 2 cases:
Case 1: The TCI states associated with common TCI ID is the same or shared RS
Case 2: The TCI states associated with common TCI ID are different RS
The switching delay requirements for each of these cases can be discussed and specified separately.
Observation #1: Common TCI for CA could be associated with the same TCI state/RS or a different TCI state/RS.
For case when common TCI switch is associated with the same or shared RS the switching delay can be defined for all the CCs simultaneously and would be the same for all CCs. The existing joint, DL or UL TCI state switching delay requirements apply to all CCs.
Observation #2: For common TCI switch associated with same TCI state/ RX existing joint, DL or UL TCI state switching delay applies to all CCs.
We don’t need to define new requirements but re-use the requirement for joint/DL/UL TCI state switch for all CCs with same TCI state for common TCI state switching. Also, the switching delay will be based on the smallest SCS among the CCs undergoing common TCI switch. 
Proposal #4: For common TCI switch with shared RS, the existing requirements apply to all CCs with same TCI state/RS.
Proposal #5: For common TCI switch with shared RS the switching delay will be based on the smallest SCS.

For the case when common TCI switch is associated with different RS, we need to consider two aspects separately. The command decoding time and switching time or beam application time. 
Observation #3: We need to consider command decoding time and beam application/ switching time for CCs with common TCI switch associated with different TCI state/RS. 
The command decoding time will include time for ACK for the MAC CE or DCI and MAC-CE decoding time. Since the command is common to all CCs in common TCI, this command decoding time is the same and shared for all CCs.
Observation #4: Command decoding time would be common for CCs with common TCI switch associated with different TCI state/RS. 
Proposal #6: The command decoding time is common for all CCs with common TCI switch associated with different TCI state/RS.

 The switching time or beam application time would depend on the target TCI state associated with each CC – known/ unknown condition, whether TCI state is in active TCI list for joint/DL TCI, whether PL-RS is maintained for joint/UL TCI. Since the target TCI state condition for each CC could be different, we propose to consider beam switching time for each CC with different TCI state separately.
Observation #5: For CCs with common TCI switch associated with different TCI state/RS the target TCI state condition could be different. 
Proposal #7: The beam switching time for all CCs with common TCI switch associated with different TCI state/RS should be considered separately. 
Proposal #8: The command decoding time and switching time for each CC shall be based on the smallest SCS among the CCs. 

TCI switching delay requirements for NSC
In [1] we agreed on the conditions for when TCI state switching delay for cell with different PCI is same as that of serving cell:
· Active BWP of cell with different PCI shall be within active BWP of serving cell 
· SCS between cell with different PCI and serving cell shall the same 
· Timing offset between SC and NSC are within CP 
For cell with different PCI, there is only restriction on the SSB to be on the same carrier frequency as serving cell and same SCS as serving cell. If the SCS for data is different from that of serving cell or the new BWP is not within the current active BWP of the UE, then the same requirements as serving cell for TCI state switch will not apply. But the requirements can be defined for such case with including the active BWP switch requirements in the TCI state switching delay. 
Proposal #9: Extend TCI state switching requirements for cell with different PCI to the case when active BWP is not within serving cell active BWP or when SCS are different.
Proposal #10: Extend the TCI state switching delay by active BWP switch delay for the case when active BWP is not within serving cell active BWP or when SCS are different.
 For some cases of BWP switch, we need to consider interruption on other active CCs. If RAN4 agrees to define requirements for TCI state switch for cell with different PCI to include BWP switch, interruption requirements would also apply for certain cases of BWP switch.
Proposal #11: If TCI state switch to cell with different PCI includes active BWP switch, interruption requirements need to be defined.

DCI based TCI state switching delay
In RAN4#101-bis-e the DCI based DL/UL TCI state switch delay for unified TCI was agreed to be defined based on RAN1 agreements on beam application time (BAT). RAN4 should also define the DCI based switch requirements for the following conditions:
· Target TCI state is known
· For joint TCI state switch – target TCI state is in active TCI list and PL-RS is maintained
· For DL TCI state switch - target TCI state is in active TCI list
· For UL TCI state switch - PL-RS is maintained
Proposal #12: DCI based TCI state switching delay requirements are defined when target TCI state is known, is in active TCI state list for DL and joint TCI switch, is maintained for UL and joint TCI state switch.

3. Conclusion
In this paper, we provide our views on the remaining open issues for RRM requirements for unified TCI. Our observations and proposals are captured below:
PL-RS in UL TCI state switching
Proposal #1:  Confirm definition of beam alignment as:
· If PL-RS is included in UL TCI or joint TCI, PL-RS is identical to the source RS in UL or joint TCI
· If PL-RS is associated UL TCI or joint TCI, PL-RS and source RS in UL or joint TCI is QCL-Type D.
Proposal #2: Confirm that requirements for unified TCI for UL and joint TCI state switching are only defined for beam alignment case

MAC-CE based TCI state-pair switching
Proposal #3: For TCI State pair switching no new requirements are introduced and the requirements for DL or UL TCI State switching are applicable for TCI states associated with the TCI state pair. 

TCI switching delay requirement in CA for common TCI 
Observation #1: Common TCI for CA could be associated with the same TCI state/RS or a different TCI state/RS.
Observation #2: For common TCI switch associated with same TCI state/ RX existing joint, DL or UL TCI state switching delay applies to all CCs.
Proposal #4: For common TCI switch with shared RS, the existing requirements apply to all CCs with same TCI state/RS.
Proposal #5: For common TCI switch with shared RS the switching delay will be based on the smallest SCS.
Observation #3: We need to consider command decoding time and beam application/ switching time for CCs with common TCI switch associated with different TCI state/RS. 
Observation #4: Command decoding time would be common for CCs with common TCI switch associated with different TCI state/RS. 
Proposal #6: The command decoding time is common for all CCs with common TCI switch associated with different TCI state/RS.
Observation #5: For CCs with common TCI switch associated with different TCI state/RS the target TCI state condition could be different. 
Proposal #7: The beam switching time for all CCs with common TCI switch associated with different TCI state/RS should be considered separately. 
Proposal #8: The command decoding time and switching time for each CC shall be based on the smallest SCS among the CCs. 

TCI switching delay requirements for NSC
Proposal #9: Extend TCI state switching requirements for cell with different PCI to the case when active BWP is not within serving cell active BWP or when SCS are different.
Proposal #10: Extend the TCI state switching delay by active BWP switch delay for the case when active BWP is not within serving cell active BWP or when SCS are different.
Proposal #11: If TCI state switch to cell with different PCI includes active BWP switch, interruption requirements need to be defined.

DCI based TCI state switching delay
Proposal #12: DCI based TCI state switching delay requirements are defined when target TCI state is known, is in active TCI state list for DL and joint TCI switch, is maintained for UL and joint TCI state switch.
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