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Introduction
This contribution shows our views for some issues and discusses other potential topics on unified TCI framework extension for MTRP.
Discussion
Association between indicated TCI state(s) and each target channel
For the unified TCI framework extension for S-DCI based MTRP, the following was agreed for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2 in the previous meeting [1]. 
	Agreement
On unified TCI framework extension for S-DCI based MTRP, down-select one alternative from the followings in RAN1#111 for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2:
· Alt1: Use an indicator field (could be reusing an existing DCI field or introducing a new DCI field) in the DCI format 0_1/0_2 to inform which joint/UL TCI state(s) indicated by MAC-CE/DCI the UE shall apply to PUSCH transmission scheduled/activated by the DCI format 0_1/0_2
· Alt2: PUSCH transmission scheduled/activated by the DCI format 0_1/0_2 follows the spatial domain transmission filter(s) used for the SRS resource(s) indicated by the DCI format 0_1/0_2
· FFS : PL-RS(s), and UL PC parameter setting(s) (including P0, alpha, and closed loop index) for the PUSCH


Between the two alternatives, we prefer Alt.1 with reusing an existing DCI field (e.g. SRS resource set indicator). The reason is, adopting or using Alt. 2 not only obstructs measuring UL CSI of another beam in advance, but also causes additional discussion on how to determine UL PC parameters and PL-RS from the indicated SRS resource(s) for PUSCH. Even RAN1 already agreed that the indicated joint or UL TCI state is associated with an UL PC parameter setting for PUSCH /PUCCH (including P0, alpha for PUSCH , and closed loop index) and a PL-RS in the previous meeting, we prefer Alt.1 with reusing an existing DCI field based on the reason mentioned above [2]. On that basis, Alt.1 seems more appropriate for PUSCH transmission. As for whether to support it with reusing an existing DCI field or introducing a new DCI field, we don’t want to introduce a new bit field(s) in DCI since there are already some bits such as SRS resource set indicator that can be used to dynamically switch between STRP PUSCH and MTRP PUSCH.
Proposal #1: 
· RAN1 should consider Alt.1 (e.g. using an indicator field with existing DCI field) for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2.
TCI state update and activation
Considering beam recovery for the failed TRP link, a cross-TRP TCI update was discussed and the following related agreement was made in the previous meeting [1].
	Agreement
On unified TCI framework extension for M-DCI based MTRP:
· The existing TCI field in a DCI format 1_1/1_2 (with or without DL assignment) associated with one coresetPoolIndex value can indicate the joint/DL/UL TCI state(s) specific to the same coresetPoolIndex value
· FFS: The UE shall apply the indicated joint/DL/UL TCI state(s) specific to a coresetPoolIndex value to channel(s)/signal(s) that have explicit or implicit association with the same coresetPoolIndex value
· A coresetPoolIndex value field is included in TCI state activation command (MAC-CE) to indicate that the mapping between the activated TCI state(s) and the TCI codepoint(s) is specific to which coresetPoolIndex value


Based on above agreement, we know that the cross-TRP TCI state update would be done by MAC-CE and it is sufficient to reuse the CORESETPoolIndex specific TCI states indication from M-DCI TCI framework in R17. Regarding FFS, we slightly prefer explicit configuration/indication for each channel(s)/signal(s), because it is simple and flexible approach in terms of NW operation.

UL power control for MTRP with STxMP
Regarding STxMP, some issues that are related with power control were discussed and then sending LS for RAN4 was agreed as shown below: 
	Agreement
On unified TCI framework extension, consider all the intra and inter-cell MTRP schemes specified in Rel-16 and Rel-17
· Consider, if STxMP is supported, Rel-18 MTRP scheme(s) with STxMP 
Agreement
On UE power limitation for STxMP for FR2, send LS to RAN4 to check the followings:
· Whether it is feasible to assume power limitation per panel for STxMP (Assumption 1)
· Whether it is feasible to assume a total power limitation per UE over all UE panels used for STxMP (Assumption 2)
· In either of Assumption1 or Assumption 2, whether the total power limitation per UE over all UE panels used for STxMP or the sum of per-panel power limitation for STxMP can be different from (greater than) the existing power limitation for a given power class?
· If both Assumption 1 and Assumption 2 are feasible, whether both assumptions can be applied to a same UE, and what is the relationship between the per-panel power limitation and total power limitation if both are applied (e.g., the sum of per-panel power limitation can be larger than the total power limitation per UE, or should be always the same)?
FFS: Detail of exact LS if agreed
Note: Scenarios of above include at least single carrier scenario for FR2
Note: Above power limitation includes both total radiated power and EIRP
LS to RAN4 is endorsed in R1-2205639.


In case of STxMP transmission, UE can transmit different UL channels simultaneously through different Tx panel(s) and then related power control parameters (e.g. alpha, p0, closedloop index) also can be provided in accordance with TCI state. In such a case, power should be allocated for each panel and then the sum of allocated power should be no greater than a Pcmax. To consider the issue, we currently consider power limitation in terms of UE or panel as shown in above agreement. Here, we think that there would be still unresolved issues even though discussion on power limitation was already done. In other words, even though RAN1 defines per-panel power limitation, the required power for transmission for each UL channel can be larger than per-panel power limitation and then total required power could be larger than the Pcmax when both of link qualities are bad as shown in the figure #1. Hence, since transmission power is directly calculated depending on which channel is transmitted, RAN1 should consider which channel is mapped into the panel in addition to consideration on the panel. 
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[bookmark: _Ref102029854]Figure 1: The paradigm of UL power control for MTRP with STxMP.
Observation #1: 
· Even though RAN1 define per-panel power limitation, the required power for transmission for each UL channel can be larger than per-panel power limitation and then total required power could be larger than the Pcmax when both of link qualities are bad.
 For this reason, some rules that could be commonly applied for each panels/channels should be considered. The one of the many examples would be prioritization rule between panels/channels, such as either cell operation with two uplink carriers or operation with carrier aggregation. Hence, the power prioritization rule between panels/channels should be further studied. 
Proposal #2:
· For MTRP scheme(s) with STxMP, the power prioritization rule between panels/channels should be further studied.

Other enhancement
In the previous RAN1 #110 meeting [3], the number of indicated/updated TCI states per CC/BWP or set of CCs/BWPs can be up to 4 in the consideration for 2 TRP and then  the below figure 2 describes it approximately. 
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Figure 2: The example about indication of TCI states for the case of two-TRP.
Currently, the configuration of (unified) TCI framework doesn’t consider/reflect the presence of MPUE. In general, the linkage between TRP and UE’s multiple panels would be different from each other. In other words, a panel specific separated TCI state configuration would be helpful for improvement of utilization because each panel would be located remotely and channel/link quality would be different. From this perspective, further study on panel specific separated TCI state configuration/indication and related procedures should be considered.
Observation #2: 
· A panel specific separated TCI state configuration would be helpful for improvement of utilization because the each panel would be located remotely and channel/link quality would be different.
Proposal #3:
· Further study on panel specific separated TCI state configuration/indication and related procedures should be considered.

Conclusion
In this contribution, the following conclusions were made:
Association between indicated TCI state(s) and each target channel
Proposal #1: 
· RAN1 should consider Alt.1 (e.g. using an indicator field with existing DCI field) for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2.

UL power control for MTRP with STxMP
Observation #1: 
· Even though RAN1 define per-panel power limitation, the required power for transmission for each UL channel can be larger than per-panel power limitation and then total required power could be larger than the Pcmax when both of link qualities are bad.
Proposal #2:
· For MTRP scheme(s) with STxMP, the power prioritization rule between panels/channels should be further studied.

Other enhancement
Observation #2: 
· A panel specific separated TCI state configuration would be helpful for improvement of utilization because the each panel would be located remotely and channel/link quality would be different.
Proposal #3:
· Further study on panel specific separated TCI state configuration/indication and related procedures should be considered.
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