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Introduction
This contribution shows our views for some issues such as TCI state list, (de)activation, beam application time and power control on unified TCI framework extension for MTRP.
Discussion
TCI state list (pool) 
Regarding TCI state list and type for mTRP scenario, followings were agreed in the previous meeting [1]. 
	Conclusion
On unified TCI framework extension in Rel-18, there is no consensus to support simultaneous configuration of both joint and separate DL/UL TCI modes in a serving cell

Conclusion
On unified TCI framework extension in Rel-18, there is no consensus to support separate RRC-configured TCI state list(s) for each of TRPs



In Rel-17, the way of state list configuration for sTRP case was discussed and it was agreed that the maximum number of configured TCI states is 128 for DL or joint TCI states and is 64 for UL TCI states per BWP per CC, according to UE capability. Furthermore, the number of state list(s) can be one (for ‘joint’) or two (‘for separate’) depending on the unified TCI type as shown in left hand side of below figure 1.
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Figure 1: The extension of TCI state pool configuration for sTRP to mTRP scenario.
Similarly, the first thing RAN1 should consider is how to configure TCI state list(s) for mTRP case. There can be intuitively two ways of configuring the TCI state list(s). The one is configuring TCI state list(s) for each TRPs and the other is using common TCI state list(s) that is used for all TRPs that is associated same PCI. For the former, the related RRC signalling overhead would increase in portion to the number of TRPs. In addition, there is no clear reason not to support the latter. Therefore, RAN1 should consider configuring common TCI state lists that is used for all TRPs (e.g. per BWP/CC) in case of mTRP.
Observation #1: 
· Regarding TCI state list configuration for mTRP, the related RRC signalling overhead would increase in portion to the number of TRPs when separate RRC-configured TCI state list(s) for each of TRPs are supported. 
Proposal #1: 
· RAN1 should consider configuring common TCI state list(s) that is used for all TRPs (e.g. per BWP/CC) in case of mTRP.  
Regarding TCI state type, for mTRP case, the linkage quality between UE and each TRPs would be different since each TRP can be remotely located. Furthermore, the property also would be related with channel reciprocity and MPE issue. From this perspective, it seems unnecessary to apply same TCI state type for each TRPs as shown in Figure 2. Considering it, RAN1 should consider separate configuration of TCI type for each TRPs. Furthermore, RAN1 also should consider simultaneous configuration of both joint and separate DL/UL TCI state list such as{list for joint and list for separate together} to support it. 
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Figure 2: The paradigm of TCI state type configuration among mTRP.

Observation #2: 
· The linkage quality such as channel reciprocity and MPE between UE and each TRPs can be different since each TRP can be remotely located.
Proposal #2: 
· Regarding TCI state configuration for mTRP, RAN1 should consider followings
· Separate TCI type configuration for each TRPs.
· Simultaneous configuration of both joint and separate DL/UL TCI state list such as  following 
· TCI state type : separate, joint, both

(de) activation/indication 

In Rel-17, set of serving sells can be (de)activated simultaneously through MAC-CE. For instance, if serving cell ID is configured in MAC-CE, the all related serving cells in the set can be (de)activated for indicated TCI states and the information about set of serving cells is provided through RRC signalling (up to 4 sets, simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4) as specified in TS 38.321 and 331. From the signalling overhead of view, this simultaneous (de)activation (e.g. update) mechanism also would be helpful for mTRP case. In fact, simultaneous (de)activation (e.g. update) is supported for mTRP in Rel-16. However, the procedure is for TCI state not a unified TCI and TRP is transparent to UE in TCI configuration. Therefore, RAN1 needs to consider simultaneous unified TCI state (de)activation (e.g. update) for mTRP and further related study seems needed. 
Observation #3: 
· From the signalling overhead of view, simultaneous TCI states (de)activation (e.g. update) would be helpful for mTRP case.
Proposal #3: 
· RAN1 needs to consider simultaneous unified TCI state (de)activation (e.g. update) for mTRP and further related study seems needed.

Beam application time  
In Rel-17, beam application was introduced and it is used to indicate first slot that indicated TCI state would be applied when the indicated TCI State is different from the previously indicated one. Regarding the beam application time, we think that some clarification and further enhancements would seem to be required. For the case when scheduled DL and/or UL channels exist during the beam application time, the details of behaviours have not been discussed yet. Intuitively, there can be two ways that UE can do. The one is that UE transmits scheduled physical channel applying previous indicated TCI state and the other is that UE does not to transmit it during the beam application time. For the former case, the performance of scheduled channels might be deteriorated. For the latter case, there would be time delay for transmission of scheduled channels. In addition, there can be overlapped time duration between scheduled DL and/or UL channels and beam application time. Figure 3 demonstrates it where exist TCI state is used for TRP #1 whereas beam application time is required for TRP #2. For the case of TRP#2, we think that some rules such as timing offset considering beam application time seems to be required. 
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Figure 3: The paradigm of beam application time for indicated TCI state among mTRP.
From this perspective, we think that RAN1 firstly should discuss about how to deal with the scheduled DL and/or UL channels during the beam application time.
Observation #4: 
· The details of behaviours for the case when scheduled DL and/or UL channels exist during the beam application time have not been discussed yet.
Proposal #4: 
· RAN1 firstly should discuss about how to deal with the scheduled DL and/or UL channels during the beam application time.

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.


[bookmark: _GoBack]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 #4. 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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Figure 4: The paradigm of UL power control for MTRP with STxMP.
Observation #5: 
· 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 #5:
· For MTRP scheme(s) with STxMP, the power prioritization rule between panels/channels should be further studied.

Conclusion
In this contribution, the following conclusions were made:
TCI state list (pool) 
Observation #1: 
· Regarding TCI state list configuration for mTRP, the related RRC signalling overhead would increase in portion to the number of TRPs when separate RRC-configured TCI state list(s) for each of TRPs are supported. 
Proposal #1: 
· RAN1 should consider configuring common TCI state list(s) that is used for all TRPs (e.g. per BWP/CC) in case of mTRP.  

Observation #2: 
· The linkage quality such as channel reciprocity and MPE between UE and each TRPs can be different since each TRP can be remotely located.
Proposal #2: 
· Regarding TCI state configuration for mTRP, RAN1 should consider followings:
· Separate TCI type configuration for each TRPs
· Simultaneous configuration of both joint and separate DL/UL TCI state list such as  following 
· TCI state type : separate, joint, both

(De) activation/indication
Observation #3: 
· From the signalling overhead of view, simultaneous TCI states (de)activation (e.g. update) would be helpful for mTRP case.
Proposal #3: 
· RAN1 needs to consider simultaneous unified TCI state (de)activation (e.g. update) for mTRP and further related study seems needed.

Beam application time
Observation #4: 
· The details of behaviours for the case when scheduled DL and/or UL channels exist during the beam application time have not been discussed yet.
Proposal #4: 
· RAN1 firstly should discuss about how to deal with the scheduled DL and/or UL channels during the beam application time.

UL power control for MTRP with STxMP
Observation #5: 
· 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 #5:
· For MTRP scheme(s) with STxMP, the power prioritization rule between panels/channels should be further studied.
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