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1. Introduction

In the last meeting, there is discussion on unified TCI for DL and UL, a WF was agreed [1]. This contribution provides further discussion on this topic.
2. Discussion 
For the issue about the beam alignment assumption, the agreements are duplicated as following:
	· RAN4 will further study and confirm the below beam alignment defination as applicability scenario for uplink TCI switching requirements

· 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.


For included scenario, we agree that beam alignment defination could be PL-RS is identical to the source RS in UL or joint TCI. For the associated scenario, it can be considered case by case. if UL TCI switch and PL-RS switch are activated in the same MAC CE, we agree that PL-RS and source RS in UL or joint TCI need to be QCL-Type D. But for the case that UL TCI switch and PL-RS switch are activated in different MAC CE, both switch procedures can be performed sperately, and no need to have the beam alignment assumption. In detail, if UE receive the MAC CE on UL TCI switch before the MAC CE on PL-RS switch, UE will perform UL TCI switch firstly, and the uplink transmission power after TCI switch can be based on the old PL-RS, which may be not QCL-type D with the source RS in UL TCI  
Proposal 1: the beam alignment definition is proposed as following:

· 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, UL TCI switch and PL-RS switch are activated in the same MAC CE, PL-RS and source RS in UL or joint TCI is QCL-Type D
· If PL-RS is associated UL TCI or joint TCI, UL TCI switch and PL-RS switch are activated in different MAC CE, no need to have the beam alignment assumption for PL-RS and source RS in UL or joint TCI
For the delay requirements of unified TCI, several cases are considered: DCI based DL/UL TCI state switching, MAC-CE based joint TCI state switching, MAC-CE based separate UL/DL TCI state switching. In last meeting, there was good progress on the general principle to specify the related delay requirements. 
For DCI based unified TCI state switching, including joint and separate TCI state switching, it was agreed to specify the TCI state switch delay based on RAN1 agreements on beam application time (BAT). 
For MAC-CE based joint TCI state switching, it was agreed that DL and UL requirements can be applicable independently, no extra requirement needed for Joint TCI mode, which means the requirements specified for MAC-CE based separate UL/DL TCI state switching can be reused.

For MAC-CE based separate UL/DL TCI state switching, the agreements in last meeting were duplicated as following:

	· For TCI known case, the MAC CE based uplink TCI switching delay requirement is specified as 

THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)

Where

NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise 

· For TCI unknow case, MAC CE based uplink TCI switching delay requirement is specified as 

THARQ + 3ms + TL1-RSRP + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) 


According to the agreements, it can be seen that the UL TCI switching delay requirements inlcude the component of PL-RS switching delay. In our understanding, the above agreements on MAC CE based uplink TCI switching delay requirement cannot be applied for all the cases. And further update is necesary.

According to RAN1 agreements, for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state. In summary, there are three cases:

· PL-RS is included in UL TCI state
· PL-RS is associated with UL TCI state, UL TCI switch and RL-RS switch are activated in the same MAC CE

· PL-RS is associated with UL TCI state, UL TCI switch and RL-RS switch are activated in different MAC CE
For the case PL-RS is included in UL TCI state, in our view, it is similar as the case that UL TCI switch and RL-RS switch are activated in the same MAC CE. For the first two cases, we agree the delay requirements of UL TCI switch and PL-RS switch need to be specified together.

However, for the case that PL-RS is associated with UL TCI state, UL TCI switch and RL-RS switch are activated in the different MAC CE. Since both switches are triggered by different MAC CE, the requirements need to be specified separately, which means there is no need to include PL-RS delay in the UL switch delay requirements. In addition, this scenario is already considered in Rel-16. According to existing requirements, for Rel-16, uplink spatial relation switch delay requirements and pathloss reference signal switching delay requirements are specified respectively.
Similar issue for PL-RS switching delay. The agreements in last meeting are duplicated as following:

	· Requirements for PL-RS switching delay indicated by unified TCI

· No extra requirements beyond Rel-17 unified TCI switching delay requirements. Requirements for uplink TCI switching requirements is applied for MAC CE based PL-RS switching and DCI based PL-RS switching

· Delay component of measuring PL-RS will be specified for the following cases 

· Known TCI but PL-RS is not maintained 

· Unknow TCI


As we discussed above, for the case PL-RS is included in UL TCI state, and the case that PL-RS is associated with UL TCI state, UL TCI switch and RL-RS switch are activated in the same MAC CE, we agree that requirements for uplink TCI switching requirements is applied for MAC CE based PL-RS switching and DCI based PL-RS switching. But for the case that PL-RS is associated with UL TCI state, UL TCI switch and RL-RS switch are activated in different MAC CE, since both switches are triggered by different MAC CE, the requirements need to be specified separately.
Proposal 2: for the case that PL-RS is associated with UL TCI state, but UL TCI switch and RL-RS switch are activated in the different MAC CE, the TCI switch delay requirement and PL-RS switch delay requirement need to be specified separately (which means there is no need to include the delay component of measuring PL-RS in the UL switch delay requirement).
For the case that PL-RS is associated with UL TCI state, but UL TCI switch and RL-RS switch are activated in the different MAC CE, we further discuss the details of the TCI switch delay requirements and PL-RS switch delay requirements separately. 
The TCI switch delay requirements could be considered pending on the TCI is known or unknown. If TCI is known, the TCI switch delay is THARQ + 3ms + 1. If TCI is unknown, the TCI switch delay is THARQ + 3ms + TL1-RSRP + 1, T L1-RSRP is the time for Rx beam refinement.
The PL-RS switch delay requirements is THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms), where NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise, similar as the Rel-16 PL-RS switch delay requirements.
Proposal 3: for the case that PL-RS is associated with UL TCI state, but UL TCI switch and RL-RS switch are activated in the different MAC CE, the TCI switch delay requirements and PL-RS switch delay requirements are proposed as following:
· TCI switch delay requirement is

· THARQ + 3ms + 1, if TCI is known
· THARQ + 3ms + TL1-RSRP + 1, if TCI is unknown
· PL-RS switch delay requirement is

· THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)

· NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise

3. Conclusion
This contribution provides discussion on unified TCI. The proposals are:
Proposal 1: the beam alignment definition is proposed as following:

· 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, UL TCI switch and PL-RS switch are activated in the same MAC CE, PL-RS and source RS in UL or joint TCI is QCL-Type D

· If PL-RS is associated UL TCI or joint TCI, UL TCI switch and PL-RS switch are activated in different MAC CE, no need to have the beam alignment assumption for PL-RS and source RS in UL or joint TCI
Proposal 2: for the case that PL-RS is associated with UL TCI state, but UL TCI switch and RL-RS switch are activated in the different MAC CE, the TCI switch delay requirement and PL-RS switch delay requirement need to be specified separately (which means there is no need to include the delay component of measuring PL-RS in the UL switch delay requirement).

Proposal 3: for the case that PL-RS is associated with UL TCI state, but UL TCI switch and RL-RS switch are activated in the different MAC CE, the TCI switch delay requirements and PL-RS switch delay requirements are proposed as following:

· TCI switch delay requirement is

· THARQ + 3ms + 1, if TCI is known

· THARQ + 3ms + TL1-RSRP + 1, if TCI is unknown

· PL-RS switch delay requirement is

· THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)

· NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise
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