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Introduction
In this contribution, our views on extending Rel-17 unified TCI to multi-TRP operation as well as multi-panel UL transmission are analyzed, including power control related issues.
Extension for indication of multiple DL/UL TCI states
In RAN1 #112bis-e meeting, the following agreements on unified TCI for multi-TRP have been achieved [1]: 
	Agreement
On unified TCI framework extension, the Rel-17 timeline for updating the indicated joint/DL/UL TCI state(s) is retained, i.e., the indicated joint/DL/UL TCI state(s) applied to the DL reception or UL transmission in each slot is updated based on the Rel-17 beam application time

Agreement
On unified TCI framework extension for S-DCI based MTRP, the UE shall apply the first indicated joint/UL TCI state to PUSCH transmission(s) scheduled/activated by DCI format 0_0 (including DG and Type2 CG)

Agreement
On unified TCI framework extension for S-DCI based MTRP, an RRC configuration is provided to a Type1 CG configuration to inform that the UE shall apply the first, the second, or both indicated joint/UL TCI states to the corresponding CG-PUSCH transmission
· If the first or the second indicated joint/UL TCI state is applied, the UE shall apply the first or the second indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)
· If both indicated joint/UL TCI states are applied:
· For TDM based PUSCH Tx scheme, the UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the second SRS resource set for CB/NCB 
· FFS: SDM and SFN based PUSCH Tx schemes

Agreement
On unified TCI framework extension for S-DCI based MTRP, PDSCH-CJT Tx scheme is RRC-configured, and dynamic switching between PDSCH-CJT and other S-DCI based PDSCH Tx schemes is not supported

Agreement
If the UE is configured with SSB-MTC-AdditionalPCI and receives TCI state activation command (MAC-CE) that activates a set of joint/DL /UL TCI state(s) specific to each coresetPoolIndex value for M-DCI based MTRP in unified TCI framework extension, the activated joint/DL /UL TCI state(s) specific to one coresetPoolIndex value is associated with the serving cell PCI and the activated joint/DL /UL TCI state(s) specific to another coresetPoolIndex value can be associated with a PCI other than the serving cell PCI . 
· Note: How to implement above in specification is up to spec editor

Agreement
On unified TCI framework extension for M-DCI based MTRP , after NW response to TRP-specific BFR request to a BFD-RS set associated with a coresetPoolIndex value, QCL assumption/spatial Tx filter/PL-RS for channel(s)/signal(s) that applies the indicated joint/DL /UL TCI state specific to the coresetPoolIndex value are updated according to the new beam (q new ) corresponding to the BFD-RS set. 

Agreement
On unified TCI framework extension for S-DCI based MTRP, the presence of the [TCI selection field] can be RRC-configured per DL BWP
· FFS: Whether the presence of the [TCI selection field] can be configured individually for DCI format 1_1 and DCI format 1_2 in the same DL BWP

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

Agreement
On unified TCI framework extension for M-DCI based MTRP, support at least Opt2 for PUCCH transmission, and Opt1 is not supported
· Note: Opt3 and Opt4 are not precluded

Agreement
On unified TCI framework extension for S-DCI based MTRP, an RRC configuration can be provided in CSI-AssociatedReportConfigInfo of CSI-AperiodicTrigger State for each CSI-RS resource set or for each CSI-RS resource in each aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the CSI-RS resource if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· Above applies at least if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold (if the threshold is needed)
· FFS: If the UE is configured for CSI-RS resource set, for an aperiodic CSI-RS resource set configured with two Resource Groups for NCJT CSI and configured to follow unified TCI state, if above RRC configuration is not provided to the aperiodic CSI-RS resource set, the UE shall apply the first indicated joint/DL TCI state to the CSI-RS resource(s) in Group 1 and the second indicated joint/DL TCI state to the CSI-RS resource(s) in Group 2.
· ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ is up to UE capability

Agreement
On unified TCI framework extension, support the following cases for CA operation:
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based MTRP
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in M-DCI based MTRP
· FFS: A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP and CC(s) operating in S-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· FFS: A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP and CC(s) operating in M-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· FFS: A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based MTRP and CC(s) operating in M-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· FFS: A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP, CC(s) operating in S-DCI based MTRP, and CC(s) operating in M-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case

Agreement
On unified TCI framework extension for M-DCI based MTRP, an RRC configuration is provided to a Type1 CG configuration to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding CG-PUSCH transmission, where the first and the second indicated joint/DL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.




In this section, CJT-based PDSCH transmission, TCI state association, TCI state update, beam indication signaling and TRP-specific BFR enhancement are discussed.
CJT-based PDSCH transmission
Based on previous agreement, up to two joint TCI states are supported for CJT-based PDSCH reception. Whether one or two TCI states are applied depends on UE capability. If UE supports two indicated TCI states, three alternatives on QCL assumptions are proposed for down-selection in RAN1#111 meeting. From the views of some companies, gNB pre-compensation has to be used for CJT, otherwise the delay or frequency offset across TRPs could not be handled by UE. Then some parameters of the QCL assumption for the second TCI state could be removed. Taking Alt2 (i.e. PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state) as an example, frequency pre-compensation is used. TRS in the first indicated joint TCI state is used for Doppler estimation, and TRS in each joint TCI state is used for delay estimation, respectively. This is similar as PDSCH-SFN schemeB. However, for PDSCH-SFN schemeA in Rel-17, pre-compensation is not needed for PDSCH, and two TRP specific TRS are transmitted. With Doppler and delay estimated for each TRP, UE is feasible to compensate the offset across TRPs. In our opinion, CJT-based PDSCH is similar as that of PDSCH-SFN, and it would work based on merely the mechanism of PDSCH-SFN schemeA. Therefore, gNB pre-compensation (similar as PDSCH-SFN schemeB) may not be mandatory for CJT-based PDSCH transmission. Consequently, QCL-Type A should be configured in each TCI state.  
Proposal 1: For CJT-based PDSCH transmission, when two joint TCI states are indicated, PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA (Alt1).
TCI state association
TCI state update for S-DCI based multi-TRP

If PDSCH is scheduled by DCI format 1_0, since there is no TCI field, default TCI state(s) should be defined for PDSCH reception. When the UE is not configured with PDSCH-SFN or PDSCH-CJT, the first indicated TCI state could be defined as the default TCI state as a simple solution. In Rel-17, if UE is configured with PDSCH-SFN, one or two default TCI states are specified depending on UE capability (i.e. whether or not to support dynamic switching between sTRP and PDSCH-SFN). However, as unified TCI for mTRP is Rel-18 feature and PDSCH-CJT is also introduced in Rel-18, from our point of view, a new default TCI state rule is preferred for Rel-18 for less spec complexity. Therefore, the simple solution, i.e. using the first indicated TCI state as the default TCI state, should also be applied when the UE is configured with PDSCH-SFN or PDSCH-CJT. When the indicator field is not present in DCI format 1_1/1_2, according to the agreement, default indicated TCI state(s) are also needed for PDSCH reception. To avoid spec complexity, a common default TCI state, i.e. the first indicated TCI state, is preferred for both cases.
Proposal 2: For PDSCH reception scheduled by DCI format 1_1/1_2 without the new indicator field or by DCI format 1_0 with or without PDSCH-SFN/PDSCH-CJT configured, the first indicated TCI state is used as the default TCI state for PDSCH reception.
For S-DCI based MTRP PUSCH transmission scheduled by DCI format 0_1/0_2, one open issue is how to apply the joint/UL TCI state(s) to SDM/SFN based PUSCH transmission when the DCI format 0_1/0_2 indicates codepoint "10" or “11” for the SRS resource set indicator. Since the association between an SRS resource set for CB/NCB and SDM/SFN based PUSCH transmission would be defined in AI 9.1.4.1, whether codepoint “11” of the SRS resource set indicator is reserved is still FFS. It is our view that for SDM and SFN based PUSCH Tx schemes, when the SRS resource set indicator field indicates codepoint "10", similar scheme as that for TDM based PUSCH Tx scheme can be used, i.e., the UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB. If codepoint “11” of the SRS resource set indicator is not reserved, the UE applies the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB is also preferred.
Proposal 3: For SDM or SFN based PUSCH transmission scheduled/activated by a DCI format 0_1/0_2 (including DG and Type2 CG), when two SRS resource sets for CB/NCB are configured, support the followings:
· If the DCI format 0_1/0_2 indicates codepoint "10" for the SRS resource set indicator:
· The UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB;
· If codepoint "11" for the SRS resource set indicator is not reserved, when the DCI format 0_1/0_2 indicates codepoint "11" for the SRS resource set indicator:
· The UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB.
In RAN1 #112bis-e meeting, it was agreed that for S-DCI based Type 1 CG PUSCH transmission, an RRC configuration is provided to inform that the UE shall apply the first, the second, or both indicated joint/UL TCI states to the corresponding CG-PUSCH transmission. One open issue is how to apply the joint/UL TCI states to the PUSCH transmission when the RRC configuration informs that the UE shall apply both indicated joint/UL TCI states to the PUSCH transmission. It is our view that similar scheme as that for TDM based PUSCH Tx scheme can be used, i.e., the UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB.
Proposal 4: For SDM or SFN based Type 1 CG PUSCH transmission, when the RRC configuration informs that the UE shall apply both indicated joint/UL TCI states to the corresponding CG-PUSCH transmission:
· The UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB.
TCI state update for M-DCI based multi-TRP

For M-DCI based multi-TRP, it has been agreed that an RRC configuration can be provided per PUCCH resource/resource group to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding PUCCH transmission. For PUCCH, there is a case that PUCCH transmission is scheduled by a DCI with DL assignment, which implies an association with CORESETPoolIndex. Therefore, it is feasible that PUCCH transmission could follow the TCI state of the scheduling DCI. However, the agreed rule could work for all the scenarios. In our opinion, it seems not necessary to introduce different association rules for PUCCH transmission, which would cause additional spec complexity. 
Proposal 5: For M-DCI based multi-TRP, only support the rule that an RRC configuration can be provided per PUCCH resource/resource group to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding PUCCH transmission.

TCI state update for SRS
For M-DCI based multi-TRP, when two SRS resource sets are configured for CB/NCB, a SRS resource set is associated with a CORESETPoolIndex value. In this case, the indicated TCI state specific to the CORESETPoolIndex value should be applied to SRS transmission. When only one SRS resource set is configured for CB/NCB, the association could be achieved by its triggering DCI. Namely, aperiodic SRS set could follow the TCI state specific to the CORESETPoolIndex value of the CORESET carrying the triggering DCI.
For S-DCI based multi-TRP, if two SRS resource sets for CB/NCB are configured, and if the two SRS resource sets for CB/NCB are configured to follow unified TCI state, we prefer a similar rule as that of M-DCI based multi-TRP without introducing additional rules, i.e. use RRC configuration to inform the TCI selection for a SRS resource set. Such RRC configuration is also applied to a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM.
Proposal 6: For M-DCI based multi-TRP, when only one SRS resource set is configured for CB/NCB, the aperiodic SRS set could follow the TCI state specific to the CORESETPoolIndex value of the CORESET carrying the triggering DCI.
Proposal 7: For S-DCI based MTRP, for a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM, if the SRS resource set is configured to follow unified TCI state, using RRC configuration to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the SRS resource set.

TCI state update and activation for CA operation
For CA operation, it was agreed that a set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based mTRP or M-DCI based mTRP. In our opinion, the set of CCs should also include the mix of S-DCI based mTRP CC(s), M-DCI based mTRP CC(s), and/or sTRP CC(s) for simple common TCI state ID activation/update. For example, if sTRP CC(s) and S-DCI based mTRP CC(s) are mixed, TRP-specific CC list could be introduced, where sTRP CC(s) are included in one CC list, and S-DCI based mTRP CC(s) are included in two CC lists. Similarly, this scheme is also applied to the case that sTRP CC(s) and M-DCI based mTRP CC(s) are mixed. If S-DCI based mTRP CC(s) and M-DCI based mTRP CC(s) are mixed, those CC(s) corresponding to S-DCI based mTRP operation could be updated when S-DCI is used for TCI state indication and the other CC(s) would not be updated. Otherwise, when M-DCI is used for TCI state indication, those CC(s) corresponding to M-DCI based mTRP operation could be updated. As a combination, the case where a CC list includes CC(s) operating in sTRP, CC(s) operating in S-DCI based mTRP, and CC(s) operating in M-DCI based mTRP are also feasible.

Proposal 8: On unified TCI framework extension, support the following additional cases for CA operation:
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP and CC(s) operating in S-DCI based MTRP
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP and CC(s) operating in M-DCI based MTRP
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based MTRP and CC(s) operating in M-DCI based MTRP
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP, CC(s) operating in S-DCI based MTRP, and CC(s) operating in M-DCI based MTRP
Enhancement to TRP-specific BFR
TRP-specific BFR has been supported in Rel-17, which should be extended to unified TCI. In Rel-17, both explicit BFD RS and implicit BFD RS have been specified. For explicit BFD RS, two BFD RS sets (each corresponding to one TRP) could be configured for either S-DCI or M-DCI. However, for implicit BFD RS, two BFD RS sets are only applicable to M-DCI. Since for M-DCI, each CORESETPoolIndex configured by RRC corresponds to one TRP. Then, the RS within the TCI states for those CORESETs associated with the same CORESETPoolIndex could be used as BFD RS for one TRP. But there is no such TRP-ID like parameter for S-DCI. In Rel-18, as discussed in the last several meetings, if all the CORESETs follow the indicated TCI state(s), a fixed rule could be used to determine the BFD-RS set, i.e. the UE determines the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states, respectively. For those CORESET(s) not following the indicated TCI state(s), Rel-15/16 TCI state update signaling/configuration design(s) are reused. Namely, MAC-CE is used to activate one or two TCI states from a set of RRC configured TCI states for a CORESET. In our opinion, a new field could be introduced in this MAC-CE to indicate the activated TCI states belong to which BFD-RS set.  
Proposal 9: For the CORESET(s) not following the indicated TCI state(s), a new field could be introduced in Rel-15/16 activation MAC-CE to indicate its activated TCI state(s) belong to which BFD-RS set.
Power control enhancement for Multi-TRP transmission
In RAN1 #112 meeting, the following agreement on power control enhancement for multi-TRP transmission was achieved [1]: 

	Agreement
On unified TCI framework extension, if an indicated joint/UL TCI state(s) applies to a PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s), the UE shall determine UL Tx power for the PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s) based on the UL PC parameter setting for PUSCH/PUCCH/SRS, if any, and the PL-RS included in the indicated joint/UL TCI state
· FFS: For STxMP, the maximum Tx power when the UE determines UL Tx power for the PUSCH/PUCCH transmission occasion(s) or antenna port(s) (discussed after receiving RAN4 reply on UE power limitation for STxMP in FR2)
· FFS: Default UL PC parameter setting(s) if one or both of indicated joint/UL TCI states applied to PUSCH/PUCCH/SRS transmission occasion(s) or antenna port(s) does/do not include the UL PC parameter setting(s) for PUCCH/PUSCH/SRS



This agreement shows that mechanism on the determination of UL PC parameter setting and PL-RS on unified TCI framework can be extended to the Rel-18 multi-TRP uplink transmission. To determine the UL Tx power for the PUSCH/PUCCH transmission occasion(s) for each panel or antenna port(s) according to the equation in TS38.213 as shown below, the PCMAX,,f,c(i) in the equation need to be further determined. 
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Regarding to the assumption of power limitation for STxMP, RAN1 sent a LS to RAN4 to ask whether the per-panel power limitation and total power limitation across panels are feasible. Upon the LS response from RAN4 [3], both assumptions on the per-panel power limitation and the total power limitation per UE over all UE panels used for STxMP are feasible. However, it is still unclear that UE should determine the two UL power values based on one single UE-configured maximum output power value(PCMAX,f,c) or two UE-configured maximum output power values. During the discussion in RAN1 #112bis meeting, there was following proposal regarding to this issue:


Proposal 4.1: On unified TCI framework extension for S-DCI based MTRP, down-select one from the followings for PUSCH/PUCCH STxMP:
· Alt1: The UE determines two UL Tx power values for the PUSCH/PUCCH STxMP based on one single UE-configured maximum output power value (PCMAX,f,c) defined in current spec [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3]
· Alt2: The UE determines two UL Tx power values for PUSCH/PUCCH STxMP based on two UE-configured maximum output power values (if per-panel/TCI UE-configured maximum output power value is introduced by RAN4)
· Alt3: The UE determines two UL Tx power values for PUSCH/PUCCH STxMP based on two UE-configured maximum output power values (if per-panel/TCI UE-configured maximum output power value is introduced by RAN4), and the sum of two UL Tx power values for PUSCH/PUCCH STxMP should not exceed the UE-configured maximum output power value (PCMAX,f,c) defined in current spec [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3]

For Alt1, one single PCMAX,,f,c as defined in current spec is used to calculate the uplink transmission power of each panel.
For Alt2, per panel maximum output power value PCMAX,f,c,i is used in the calculation of the uplink transmission power of each panel i, and the value of PCMAX,f,c,i  is determined by RAN4. 
Alt3 adds a total power limitation per UE over all UE panels on the basis of Alt2. i.e. PCMAX,f,c,i is used to calculate the uplink transmission power Pi for panel i, and the total transmission power of Pi (i=1,2) is less than the maximum output power value PCMAX,f,c defined in current spec. 
Alt1 has some restrictions on the power amplifier structure of the UE. It only adapts to the case where two panels share one power amplifier or two panels each has its independent power amplifier but the maximum value of the two power amplifiers are same. 
 Alt2 has similar problem as Alt1 where the total transmission power limitation over all UE panels is not considered. Suppose  P1 and P2 represents the uplink transmission power of panel 1 and panel 2 calculated by equation (1) using the per-panel power limitation PCMAX,f,c,1  and PCMAX,f,c,2 of panel 1 and panel 2 respectively. Let PCMAX,f,c represents the maximum output power value defined for the UE of a certain power class, if this value is not considered and in the case that PCMAX,f,c,1+PCMAX,f,c,2 >PCMAC,f,c, the PCMAX,f,c defined for the UE will not be applied which might cause a serious interference to other UEs.
For Alt3, first UE determines two UL Tx power values P1 and P2 according to the maximum transmission power PCMAXf,c,i for ith panel. Then, Alt3 requires that P1+P2 should not exceed UE-configured maximum output power value PCMAX,f,c defined in current spec. In the discussion of RAN1 #112 bis meeting, many companies think that the total transmission power should be limited by the total UE Tx power   [4] instead of PCMAX,f,c for transmission on serving cells in a frequency range. In our opinion, i) is proposed to be used for Prioritization for Tx power reduction over PUSCH/PUCCH concurrently transmitted over different cells in an UL CA scheme. Using i) to determine the two UL Tx power values for PUSCH/PUCCH STxMP transmission on a single CC seems not appropriate.  
Proposal 10:  On unified TCI framework extension for S-DCI based MTRP, support Alt3. i.e.
The UE determines two UL Tx power values for PUSCH/PUCCH STxMP based on two UE-configured maximum output power values (if per-panel/TCI UE-configured maximum output power value is introduced by RAN4), and the sum of two UL Tx power values for PUSCH/PUCCH STxMP should not exceed the UE-configured maximum output power value (PCMAX,f,c) defined in current spec [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3]
 
Another issue discussed in RAN1 #112bis meeting is whether prioritization for Tx power allocation/reduction is needed for STxMP so that the total UE Tx power for transmissions on serving cells in the frequency range wouldn’t exceed a total power limitation e.g.,PCMAX,f,c  used in TS 38.213 and defined in TS 38.101. 

Suppose UE has two panels, the maximum transmission power for panel 1 and panel 2 is Pcmax1 = 23dBm, Pcmax2 = 23dBm. The maximum total transmission power of the UE PCMAX,f,c = 20dBm. For once transmission, UE determines its actual PUSCH transmission power P1 = 21dBm and P2 = 22dBm individually according to equation (1) with PCMAX,f,c replaced by PCMAX,f,c,1 and PCMAX,f,c,2 respectively. In addition, considering PCMAX,f,c is limited by 20dBm and P1 + P2  > PCMAX,f,c, power control mechanism, e.g. some power back-off mechanisms can be used to reduce the transmission power of both TRPs or one of the TRPs, E.g. UE will reduce the power of UE-to-TRP1 according to its pathloss etc. which depends on UE implementation. 
Proposal 11: For STxMP transmission in Rel-18, if the transmit power across multiple panels exceeds total power limitation, some power back-off mechanisms can be considered. E.g. UE will perform power backoff of one UE-to-TRP link according to its pathloss which depends on UE implementation.

Conclusions
In this contribution, we discuss extending Rel-17 unified TCI to multi-TRP use cases and multi-panel UL transmission. The power control related issues are also analyzed. We have the following proposals:
Proposal 1: For CJT-based PDSCH transmission, when two joint TCI states are indicated, PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA (Alt1).
Proposal 2: For PDSCH reception scheduled by DCI format 1_1/1_2 without the new indicator field or by DCI format 1_0 with or without PDSCH-SFN/PDSCH-CJT configured, the first indicated TCI state is used as the default TCI state for PDSCH reception.
Proposal 3: For SDM or SFN based PUSCH transmission scheduled/activated by a DCI format 0_1/0_2 (including DG and Type2 CG), when two SRS resource sets for CB/NCB are configured, support the followings:
· If the DCI format 0_1/0_2 indicates codepoint "10" for the SRS resource set indicator:
· The UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB;
· If codepoint "11" for the SRS resource set indicator is not reserved, when the DCI format 0_1/0_2 indicates codepoint "11" for the SRS resource set indicator:
· The UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB.
Proposal 4: For SDM or SFN based Type 1 CG PUSCH transmission, when the RRC configuration informs that the UE shall apply both indicated joint/UL TCI states to the corresponding CG-PUSCH transmission:
· The UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasion/PUSCH layers associated with the second SRS resource set for CB/NCB.
Proposal 5: For M-DCI based multi-TRP, only support the rule that an RRC configuration can be provided per PUCCH resource/resource group to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding PUCCH transmission.
Proposal 6: For M-DCI based multi-TRP, when only one SRS resource set is configured for CB/NCB, the aperiodic SRS set could follow the TCI state specific to the CORESETPoolIndex value of the CORESET carrying the triggering DCI.
Proposal 7: For S-DCI based MTRP, for a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM, if the SRS resource set is configured to follow unified TCI state, using RRC configuration to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the SRS resource set.
Proposal 8: On unified TCI framework extension, support the following additional cases for CA operation:
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP and CC(s) operating in S-DCI based MTRP
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP and CC(s) operating in M-DCI based MTRP
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in S-DCI based MTRP and CC(s) operating in M-DCI based MTRP
· A set of CCs configured for common TCI state ID activation/update can include CC(s) operating in STRP, CC(s) operating in S-DCI based MTRP, and CC(s) operating in M-DCI based MTRP

Proposal 9: For the CORESET(s) not following the indicated TCI state(s), a new field could be introduced in Rel-15/16 activation MAC-CE to indicate its activated TCI state(s) belong to which BFD-RS set.
Proposal 10:  On unified TCI framework extension for S-DCI based MTRP, support Alt3. i.e.
The UE determines two UL Tx power values for PUSCH/PUCCH STxMP based on two UE-configured maximum output power values (if per-panel/TCI UE-configured maximum output power value is introduced by RAN4), and the sum of two UL Tx power values for PUSCH/PUCCH STxMP should not exceed the UE-configured maximum output power value (PCMAX,f,c) defined in current spec [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3]
Proposal 11: For STxMP transmission in Rel-18, if the transmit power across multiple panels exceeds total power limitation, some power back-off mechanisms can be considered. E.g. UE will perform power backoff of one UE-to-TRP link according to its pathloss  which depends on UE implementation.
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