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1.	Introduction
According to RAN1 agreement and MIMO evo WID [1], impacts on MAC CE is expected, e.g. Unified TCI States Activation/Deactivation MAC CE and PHR MAC CE.
In this contribution, we present our view on the expected impact on MAC CE in RAN2 point of view.
2.	Discussion
2.1	Unified TCI state enhancement
In legacy, for joint TCI mode, one joint TCI state is activated per TCI codepoint, and for separate UL/DL TCI mode, one TCI state for each UL/DL is activated per TCI codepoint. The maximum number of TCI codepoint is 8. Unified TCI State A/D MAC CE is designed based on this.
In RAN1#112bis, for S-DCI based mTRP operation, RAN1 agreed the unified TCI framework as follows.
	Agreement
On unified TCI framework extension for S-DCI based MTRP operation, support the followings:
· For a serving cell configured with joint DL/UL TCI mode, a full-set or any sub-set of {first joint TCI state, second joint TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· For a serving cell configured with separate DL/UL TCI mode, a full-set or any sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· TCI state activation command (MAC-CE) should indicate that each joint/DL/UL TCI state mapped to a TCI codepoint is the first or second joint/DL/UL TCI state (detail on how to indicate above is up to RAN2 design)
· The first/second indicated joint/DL/UL TCI state(s) is updated according to the corresponding first/second joint/DL/UL TCI state(s) mapped to the TCI codepoint received by the UE
· If the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint




Based on above RAN1 agreement, following points are considered for MAC CE for TCI framework extension
· With joint TCI mode, for full-set TCI state, two joint TCI states are activated for a TCI codepoint, and for sub-set TCI state, one or two joint TCI states can be activated for a TCI codepoint, i.e. partially activated.
· With separate TCI mode, for full-set TCI state, two TCI states for each UL/DL are activated for a TCI codepoint, and for sub-set TCI state, up to two TCI states for each UL/DL are partially activated for a TCI codepoint.

Currently, Unified TCI state A/D MAC CE supports up to 2 TCI states per TCI codepoint, while up to 4 TCI states per TCI codepoint is required in the extended TCI framework. Thus, RAN2 should consider MAC CE supporting up to 4 TCI states per TCI codepoint.
Observation 1. RAN2 should consider MAC CE supporting up to 4 TCI states per TCI codepoint.

In addition, TCI state can be activated partially, so the MAC CE needs to indicate that TCI state is partially activated for a TCI codepoint and which sub-set of TCI state is activated. For example, in separate TCI mode, the MAC CE should be able to indicate that TCI codepoint#1 is partially activated and only second UL/DL TCI state is activated.
Observation 2. RAN2 should consider MAC CE indicating that TCI state is partially activated for a TCI codepoint and which sub-set of TCI state is activated.

As mentioned above, the current Unified TCI State A/D MAC CE supports two TCI states per TCI codepoint, and which TCI state is activated is not indicated. In addition, in our view, it may not be possible to reflect above observations by enhancing legacy Unified TCI state A/D MAC CE. Thus, we propose to introduce a new Unified TCI state A/D MAC CE for S-DCI based mTRP operation.
Proposal 1. For S-DCI based mTRP operation, RAN2 introduce a new Unified TCI State A/D MAC CE, with considering followings.
· Supporting up to 4 TCI states per TCI codepoint.
· Indicating that TCI state is partially activated for a TCI codepoint and which sub-set of TCI state is activated.

One example is shown as following.


Figure 1. Example of new Unified TCI State A/D MAC CE

Ti,j field indicates which sub-set of TCI state is included. 
In the separate TCI mode, i is related to the index of TCI codepoint and j is related to first and second of DL/UL TCI state, e.g. j=1,2 are for first and second DL TCI state and j=3,4 are for first and second UL TCI state. If serving cell is configured with the separate TCI state mode and T1,1 and T2,3 is set to 1, first DL TCI state of TCI codepoint#1 and first UL TCI state codepoint#2 is included.
In the joint TCI mode, i is related to the index of TCI codepoint and j is related to first and second of joint TCI state, e.g. j=1 is for first joint TCI state and j=2 is for second joint TCI state. j=3,4 are ignored in the joint TCI mode.
TCI framework extension for S-DCI based mTRP operation is under discussion in RAN1, so RAN2 does not know how many enhancements are there. Therefore, we propose that the details of the new Unified TCI State A/D MAC CE should be designed in Stage 3.
Proposal 2. The details of the new Unified TCI State A/D MAC CE should be designed in Stage 3.

2.2	Power control enhancement
According to MIMO evo WID [1], power control for multi-TRP operation is one of the scope.
	7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.




In RAN1#110bis-e, RAN1 agreed to support STxMP (Simultaneous UL Transmission across Multiple Panels) PUSCH transmission.
	[RAN1#110bis]
Agreement
Support SFN-based transmission scheme for STxMP PUSCH transmission in single-DCI based mTRP system in Rel-18.



Regarding this, RAN1 discussed power control scheme for STxMP and made assumptions as following.
· Assumption 1: Power limitation per panel for STxMP
· Assumption 2: A total power limitation per UE over all UE panels used for STxMP
RAN1 asked RAN4 about feasibility of two assumptions in [2], and RAN4 replied that both assumptions are feasible in [3]. 
In RAN2 point of view, both of Assumption 1 or Assumption 2 have impacts on PHR. 
Currently, power control parameters are configured per cell, e.g. Pcmax, Po, , M, pathloss reference, ∆, f and etc. Especially, Pcmax is one of the PHR field, and the PHR contains Pcmax field per cell as in Figure 1. 
[image: ]
Figure 1. Enhanced Multiple Entry PHR for multiple TRP MAC CE

If power limitation per panel or total power limitation per UE over all UE panels are supported, power control parameters may need to be configured differently, e.g., configured per panel or configured per UE. However, the current PHR does not support Pcmax field per panel or per UE. The investigation will be needed according to the progress, but in our view, a new PHR MAC CE needs to be introduced to support new power control scheme.
Proposal 3. RAN2 introduce a new PHR MAC CE to support the new power control scheme for STxMP.

In addition, RAN1 considers the new power control scheme only for STxMP. Thus, if the UE is scheduled to transmit simultaneously on multiple panel, the UE performs the power control with the new power control scheme, and if not, the UE performs the legacy power control scheme. The simultaneous transmission is not always scheduled, so the UE may need to switch between the new power control scheme and the legacy power control scheme. Then, the UE transmits the new PHR MAC CE or legacy PHR MAC CE depending on the currently used power control scheme. 
The network manages UE transmission power based on the last transmitted PHR MAC CE. If power control scheme is switched and the last transmitted PHR is generated based on the different power control scheme, the network may not know the UE’s power status after the power control scheme is changed. Therefore, we think the UE should trigger a PHR (either new PHR MAC CE or legacy PHR MAC CE depending on the currently used power control scheme) right after the power control scheme is changed.
Proposal 4. The UE triggers a PHR (either new PHR MAC CE or legacy PHR MAC CE depending on the currently used power control scheme) after the power control scheme is changed.

3.	Conclusion
In this document, we present our view on impact of multi-TRP on MAC CE, and made observations and proposals as follows.
Observation 1. RAN2 should consider MAC CE supporting up to 4 TCI states per TCI codepoint.
Observation 2. RAN2 should consider MAC CE indicating that TCI state is partially activated for a TCI codepoint and which sub-set of TCI state is activated.

Proposal 1. For S-DCI based mTRP operation, RAN2 introduce a new Unified TCI State A/D MAC CE, with considering followings.
· Supporting up to 4 TCI states per TCI codepoint.
· Indicating that TCI state is partially activated for a TCI codepoint and which sub-set of TCI state is activated.
Proposal 2. The details of the new Unified TCI State A/D MAC CE should be designed in Stage 3.
Proposal 3. RAN2 introduce a new PHR MAC CE to support the new power control scheme for STxMP.
Proposal 4. The UE triggers a PHR (either new PHR MAC CE or legacy PHR MAC CE depending on the currently used power control scheme) after the power control scheme is changed.
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