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Introduction 
In this contribution, we will share our views on following issues for unified TCI extension:
1. TCI state indication and activation
2. TCI selection from the indicated joint/DL/UL TCI states
3. UL power control for UL MTRP
Discussion
TCI state indication and activation
The following issues are discussed in this session:
· Common TCI state ID activation/update for a set of CCs configured in the same CC list
Common TCI state ID activation/update for a set of CCs configured in the same CC list
In RAN1#111, there was a discussion on whether to support the follow two cases in unified TCI extension:
· Whether a CC list can be comprised of a mix of STRP CC(s) and MTRP CC(s)
· Whether a CC list can be comprised of a mix of S-DCI based MTRP CC(s) and M-DCI based MTRP CC(s)
In Rel-17 unified TCI framework, multiple CCs in the same band can be configured in a CC list (i.e., simultaneousTCI-UpdateListX), and one TCI state activation/indication command can apply to all the CCs in the same CC list to reduce signaling overhead. Since Rel-17 unified TCI framework is tailored for STRP operation, the same signaling can be used for all CCs configured with STRP operation. However, in unified TCI extension for MTRP, the TCI state activation/indication for different MTRP modes are not common, and it is also quite different from the TCI state activation/indication for STRP. It would be a problem how to achieve common TCI state activation/indication by a single command.
Table 3. Comparison of TCI state activation/indication between different TRP modes
	TRP Mode
	TCI state activation
	TCI state indication

	STRP operation
	A MAC-CE maps a joint TCI state or a full/sub-set of DL and UL TCI states to TCI codepoint(s)
	A DCI format 1_1/1_2 indicates a TCI codepoint

	S-DCI based MTRP operation
	A MAC-CE maps a full/sub-set of 2 joint TCI states or a full/sub-set of two pairs of DL and UL TCI states to TCI codepoint(s)
	A DCI format 1_1/1_2 indicates a TCI codepoint

	M-DCI based MTRP operation
	A MAC-CE maps a joint TCI state or a full/sub-set of DL and UL TCI states to TCI codepoint(s) specific to a coresetPoolIndex value included in the same MAC-CE
	A DCI format 1_1/1_2 indicates a TCI codepoint specific to a coresetPoolIndex value 


In RAN1#112bis, the following four cases are agreed to be further studied:
· Case 1: 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
· Case 2: 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
· Case 3: 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
· Case 4: 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
In our view, the cases to support mixing of S-DCI and M-DCI should be precluded (i.e., Case 3 and 4) first since they are not practical for deployments. For Case 1, we don’t see this case can work under common TCI state activation. Since the determination of STRP operation (i.e., Rel-17 unified TCI framework) and S-DCI based MTRP operation on a CC should be based on the received/applied TCI state activation command, all CCs in the same CC list for common TCI state activation/update should operate in the same mode once the UE receives TCI state activation command on any of the CCs and apply to all the CCs in the same CC list. For Case 2, we see this case should be possible since M-DCI based MTRP operation is configured by RRC. Thus, this case can be considered. Regarding how to support common TCI state activation and indication for STRP CC(s) and M-DCI based MTRP CC(s) in a same CC list can be further discussed.
Proposal 1: On unified TCI framework extension, support 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
· Note: A CC operates in STRP means a CC operates in Rel-17 unified TCI framework
· Note: A CC operates in M-DCI based MTRP means a CC operates in Rel-18 unified TCI framework extension for M-DCI based MTRP

TCI selection from the indicated joint/DL/UL TCI states
In Rel-17 unified TCI framework, whether a target channel/RS apply the unified TCI state is (semi-statically) fixed, which is either defined in specification (i.e., always apply the indicated TCI state) or configured according to RRC configuration. In Rel-18 unified TCI extension, two joint/DL/UL TCI states can be indicated simultaneously to a BWP, thus it’s necessary to further specify how to determine which indicated joint/DL/UL TCI state(s) shall be applied to a target channel/signal. In our view, TCI selection in Rel-18 unified TCI extension should follow the same principle as in Rel-17 to avoid unnecessary signaling overhead and complexity. However, we also see that dynamic switching between STRP/MTRP or different TRPs is still necessary to enable flexible scheduling for some channels/RSs (e.g., dynamically scheduled PDSCH/PUSCH).
Proposal 2: TCI selection in Rel-18 unified TCI extension should follow the same principle as in Rel-17 to avoid unnecessary signaling overhead and complexity, however, dynamic switching between STRP/MTRP or different TRPs is still necessary to enable flexible scheduling for some channels/RSs (e.g., dynamically scheduled PDSCH/PUSCH).
Based on above principle, TCI selection for the following channels/signals are discussed in this session:
· (S-DCI) PDSCH
· (S-DCI) PUSCH
· (S-DCI) SRS for CB/NCB/AS and AP SRS for BM
· (M-DCI) SRS for CB/NCB/AS and AP-SRS for BM
· (M-DCI) AP-CSI-RS for CSI/BM
(S-DCI) PDSCH
In RAN1#112, RAN1 has agreed to use the codepoints “00”, “01”, and “10” of the [TCI selection field] in DCI 1_1/1_2, and whether/how to use the codepoints “11” of the [TCI selection field] is still under FFS. In our view, current agreed behaviors already can support all the S-DCI based MTRP schemes, thus we fail to see the need to use the codepoint “11” for new functionalities not supported in Rel-17, e.g., switching the applying order of the first and second joint/DL TCI states or dynamic switching between different S-DCI based MTRP schemes.
Table 5. UE behaviors corresponding to different codepoints of the TCI selection field
	Codepoint of the TCI selection field 
	UE behavior

	00
	The UE shall apply the first one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2

	01
	The UE shall apply the second one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2

	10
	The UE shall apply both the 1st and the 2nd indicated joint/DL TCI states to the scheduled/activated PDSCH reception

	11
	FFS: Whether and how to use the codepoint "11" of the [TCI selection field]



Proposal 3: On unified TCI framework extension for S-DCI based MTRP, the codepoint “11” of the [TCI selection field] is reserved
In RAN1#112, for S-DCI based MTRP operation, several alternatives were agreed for TCI selection of PDSCH reception scheduled/activated by DCI 1_1/1_2 if the [TCI selection field] is not present in DCI 1_1/1_2. For Alt2, it is unclear how to enable MTRP operation if the [TCI selection field] is not present in DCI 1_1/1_2. For Alt3A, MTRP operation is not possible if PDCCH is not configured to apply both indicated joint/DL TCI states. Regarding Alt4, we have concern on whether at most 8 codepoints of the existing TCI field can support both TCI state update for all channels/signals and TCI state selection for PDSCH reception, and we fail to see the need to use another DCI field to support the same functionality as the [TCI selection field]. For Alt1 and Alt3, we are open to these two alternatives.
Either Alt1 or Alt3 is adopted, we still need to consider whether UE can support two default beams in FR2 since even support S-DCI based MTRP operation, UE may not be able to apply two beams for PDSCH reception simultaneously (e.g., UE may support TDM based MTRP operation only). Therefore, if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above applies only when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold.
Proposal 4: On unified TCI framework extension for S-DCI based MTRP, when the [TCI selection field] is absent in DCI format 1_1/1_2, support either Alt1 or Alt3 for PDSCH reception scheduled/activated by DCI format 1_1/1_2
· If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, above applies regardless of the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception
· If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above applies when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold
For the case if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2 regardless the presence/absence of [TCI selection field], we prefer a simple solution as a default behavior, e.g., UE shall apply the first indicated joint/DL TCI state in this case.
Proposal 5: On unified TCI framework extension for S-DCI based MTRP, regardless the presence/absence of [TCI selection field] in DCI format 1_1/1_2, if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, the UE shall apply the first indicated joint/DL TCI state to PDSCH reception scheduled/activated by DCI format 1_1/1_2 when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is smaller than a threshold
(S-DCI) PUSCH
In RAN1#112, RAN1 agreed to use the existing SRS resource indicator in DCI 0_1/0_2 for TCI selection of PUSCH transmissions in S-DCI based MTRP, where the UE behaviors corresponding to the codepoints “00”, “01”, “10”, and “11” of the existing SRS resource indicator in DCI 1_1/1_2 are defined as follows:
Table 6. UE behaviors corresponding to different codepoints of the SRS resource set indicator 
	Codepoint of SRS resource set indicator
	UE behavior

	00
	The UE shall apply the first indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)

	01
	The UE shall apply the second indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)

	10
	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 (note: the association between an SRS resource set for CB/NCB and PUSCH transmission occasions(s) is defined according to TS 38.214)

FFS: For SDM and SFN based PUSCH Tx scheme

	11
	


[bookmark: _Hlk130917867]Regarding TDM based PUSCH Tx scheme, based on current agreement, there is a fixed mapping between the 1st/2nd indicate joint/UL TCI state and the 1st/2nd SRS resource set regardless of the codepoints “10” and “11”, and different indicated joint/UL TCI states still can be applied to a PUSCH Tx occasion according to the associated   SRS resource set that can be switched by the codepoints “10” and “11”. In our view, the same behavior can be used for SDM/SFN based PUSCH Tx schemes regardless of codepoints “10” and/or “11”, i.e., the UE shall apply the first indicated joint/UL TCI state to the PUSCH antenna port(s) corresponding to the SRS port(s) of the indicated SRS resource in the first SRS resource set, and the second indicated joint/UL TCI state to the PUSCH antenna port(s) corresponding to the SRS port(s) of the indicated SRS resource in the second SRS resource set. Note that the adoption of the codepoints “10” and/or “11” is discussed in STxMP AI.
Proposal 6: On unified TCI framework extension for S-DCI based MTRP, when two SRS resource sets for CB/NCB are configured, support the followings for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2 (including DG and Type2 CG):
· For SDM and SFN based PUSCH Tx schemes, if the DCI format 0_1/0_2 indicates codepoint "10" and/or “11” for the existing SRS resource set indicator, the UE shall apply the first indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the first SRS resource set, and the second indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the second SRS resource set.
· Note: Whether the codepoints “10” and/or “11” of the existing SRS resource set indicator is/are supported is discussed separately in STxMP AI
· Note: The association between a PUSCH antenna port(s) and an SRS resource set is discussed and defined in STxMP AI
Furthermore, similar behavior can be adopted for Type1 CG-PSUCH:
[bookmark: _Hlk134359873]Proposal 7: On unified TCI framework extension for S-DCI based MTRP, if both indicated joint/UL TCI states are applied to Type1 CG-PUSCH transmission according to the RRC configuration provided to the corresponding Type1 CG configuration:
· For SDM and SFN based PUSCH Tx schemes, the UE shall apply the first indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the first SRS resource set, and the second indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the second SRS resource set.
· Note: The association between a PUSCH antenna port(s) and an SRS resource set is discussed and defined in STxMP AI
(S-DCI) SRS for CB/NCB/AS and AP-SRS for BM
Similar to CSI-RS, for an SRS resource set configured with followUnifiedTCIstateSRS = “enable”, we also prefer to use RRC configuration in the SRS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to an AP-CSI-RS resource set. However, for the case if two SRS resource sets for CB/NCB are configured and the RRC configuration for TCI selection is not provided for them, a fixed rule can be used.
Proposal 8: On unified TCI framework extension for S-DCI based MTRP, if followUnifiedTCIstateSRS = “enable” is provided to a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM, an RRC configuration can be provided to the aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the aperiodic CSI-RS resource set
· If two SRS resource sets for CB/NCB are configured and above RRC configuration is not provided to the two SRS resource sets for CB/NCB, the UE shall apply the first indicated joint/UL TCI state to the 1st SRS resource set for CB/NCB and the second indicated joint/UL TCI state to the 2nd SRS resource set for CB/NCB.
(M-DCI) SRS for CB/NCB/AS and AP-SRS for BM
Similar to SRS in S-DCI based MTRP, for an SRS resource set configured with followUnifiedTCIstateSRS = “enable”, we also prefer to use RRC configuration in the SRS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to an AP-CSI-RS resource set, where the first and the second indicated joint/UL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively. 
However, for the case if two SRS resource sets for CB/NCB are configured for STxMP PUSCH+PUSCH and the RRC configuration for TCI selection is not provided for them, a fixed rule can be used. In RAN1#111 and RAN1#112, the following was agreed in AI 9.1.4.1:
	Agreement from AI 9.1.4.1 in RAN1#112
· For multi-DCI based STxMP, to schedule a PUSCH for STxMP PUSCH+PUSCH transmission, 
· Alt1: The first SRS resource set is associated with coresetPoolIndex value 0 and the other SRS resource set is associated with coresetPoolIndex value 1
· The PUSCH is associated with SRS resource set with the same value of coresetPoolIndex 
· FFS: Which is the first SRS resource set, e.g., the set with lower set ID.
· For Type 1 CG-PUSCH, one SRS_resource_set_index value is configured in RRC in ConfiguredGrantConfig and the srs-ResourceIndicator/precodingAndNumberOfLayers correspond to the SRS resource set

Agreement from AI 9.1.4.1 in RAN1#112
· Among the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH, the SRS resource set with lower set ID is the first SRS resource set.


In our view, these associations introduced in AI 9.1.4.1 can be reused for TCI selection for SRS for CB/NCB and Type1 CG w/o additional/redundant signaling overhead. Based on the association between SRS resource set and coresetPoolIndex value defined in AI 9.1.4.1, the UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to the SRS resources set associated with the same coresetPoolIndex value if the SRS resources set is configured to follow the indicated joint/UL TCI state by followUnifiedTCIStateSRS.
Proposal 9: On unified TCI framework extension for S-DCI based MTRP, if followUnifiedTCIstateSRS = “enable” is provided to a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM, an RRC configuration can be provided to the aperiodic SRS resource set to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the aperiodic CSI-RS resource set, 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.
· If two SRS resource sets for CB/NCB are configured for STxMP PUSCH+PUSCH and above RRC configuration is not provided to the two SRS resource sets for CB/NCB, the UE shall apply the indicated joint/UL TCI state specific to coresetPoolIndex value 0 to the 1st SRS resource set for CB/NCB and the indicated joint/UL TCI state specific to coresetPoolIndex value 1 to the 2nd SRS resource set for CB/NCB.
(M-DCI) AP-CSI-RS for CSI/BM
In RAN1#112bis, for S-DCI based on MTRP, “per resource” and “per resource set” RRC configuration are agreed to be used for informing the TCI selection for AP-CSI-RS for CSI/BM. For M-DCI based MTRP, we see similar RRC configuration can be used to informing the UE shall apply the first or the second indicated joint/DL TCI state to AP-CSI-RS for CSI/BM, and “per resource set” RRC configuration should be sufficient.
Proposal 10: On unified TCI framework extension for M-DCI based MTRP, an RRC configuration can be provided in CSI-AssociatedReportConfigInfo of CSI-AperiodicTriggerState for each 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 set if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state, 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.

UL Power control for UL MTRP schemes
In RAN1#112, the following was agreed for UL PC for UL MTRP schemes:
	Agreement from RAN1#112
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


Based on above RAN1 agreement, for S-DCI based PUSCH/PUCCH STxMP, UE needs to determine two UL Tx power according to the indicated joint/UL TCI states for a same PUSCH/PUCCH Tx occasion, where each determined UL Tx power is applied to the corresponding antenna port(s). In current UL PC procedure in TS 38.213, UL Tx power is determined per PUSCH/PUCCH Tx occasion based on single UE-configured maximum output power defined per Tx occasion, i.e., PCMAX,f,c (i). Take UL Tx power determination for PUSCH transmission as follows:
 [dBm]
It is still unclear that for S-DCI based PUSCH/PUCCH STxMP, how to assume the UE-configured maximum output power when the UE determines the UL Tx power for STxMP. One potential solution is introducing per-indicated-TCI-state UE-configured maximum output power for the case if two indicated joint/UL TCI states are applied to a same PUSCH/PUCCH Tx occasion(s), i.e., the UE shall determine UL Tx power individually for each indicated joint/UL TCI state based on a corresponding UE-configured maximum output power, the UL PC parameter setting for PUSCH/PUCCH/SRS included in the indicated joint/UL TCI state, if any, and the PL-RS included in the indicated joint/UL TCI state. Each determined UL Tx power is applied to the PUSCH/PUCCH antenna port(s) associated with the corresponding indicated joint/UL TCI state. However, we are also fine to leave the definition of the UE-configured maximum output power is this case to RAN4.
Proposal 11: On unified TCI framework extension, if both indicated joint/UL TCI states are applied for S-DCI based PUSCH/PUCCH STxMP, the UE shall determine UL Tx power based on the UL PC parameter setting for PUSCH/PUCCH/SRS included in each indicated joint/UL TCI state, if any, the PL-RS included in each indicated joint/UL TCI state, and a UE-configured maximum output power for PUSCH/PUCCH antenna port(s) applying the indicated joint/UL TCI state
· Note: The definition of the UE-configured maximum output power is this case is left to RAN4
[bookmark: _Hlk131522737]For M-DCI based PUSCH+PUSCH STxMP, UE can determine UL Tx power for each PUSCH Tx occasion based on current UL PC procedure in TS 38.213. However, to meet the per-UE power limitation, M-DCI based PUSCH+PUSCH STxMP should be also considered as a part of prioritizations for transmission power reductions in current spec of TS 38.213. In our view, for the case if the starting symbols of two overlapped PUSCH Tx occasions are not aligned, the UE shall allocate the power for the earlier PUSCH Tx occasion first, regardless of the priorities of the overlapped PUSCH Tx occasions. Such behavior is already supported by current specification since the UE does not include power for transmissions starting after the symbol of transmission occasion i when the UE determines a total Tx power for serving cells in a frequency range in a symbol of transmission occasion i. If the starting symbols of two overlapped PUSCH Tx occasions are aligned, the UE allocates the power for the PUSCH with higher priority. On how to define the priority between two overlapped PUSCH Tx occasions, this can be further discussed.
Proposal 12: M-DCI based PUSCH+PUSCH STxMP should be taken into account of the clause of TS 38.213 for prioritizations for transmission power reductions
· FFS: Enhancement to priority rule for two PUSCH Tx occasions in the same serving cell

Conclusion
In this contribution, extension of unified TCI framework for MTRP operation was discussed. Based on the discussion in the previous sections, we made the following proposals and observations:
TCI state update and activation
Proposal 1: On unified TCI framework extension, support 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
· Note: A CC operates in STRP means a CC operates in Rel-17 unified TCI framework
· Note: A CC operates in M-DCI based MTRP means a CC operates in Rel-18 unified TCI framework extension for M-DCI based MTRP
TCI selection from the indicated joint/DL/UL TCI states
Proposal 2: TCI selection in Rel-18 unified TCI extension should follow the same principle as in Rel-17 to avoid unnecessary signaling overhead and complexity, however, dynamic switching between STRP/MTRP or different TRPs is still necessary to enable flexible scheduling for some channels/RSs (e.g., dynamically scheduled PDSCH/PUSCH).
Proposal 3: On unified TCI framework extension for S-DCI based MTRP, the codepoint “11” of the [TCI selection field] is reserved
Proposal 4: On unified TCI framework extension for S-DCI based MTRP, when the [TCI selection field] is absent in DCI format 1_1/1_2, support either Alt1 or Alt3 for PDSCH reception scheduled/activated by DCI format 1_1/1_2
· If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, above applies regardless of the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception
· If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above applies when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold
Proposal 5: On unified TCI framework extension for S-DCI based MTRP, regardless the presence/absence of [TCI selection field] in DCI format 1_1/1_2, if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, the UE shall apply the first indicated joint/DL TCI state to PDSCH reception scheduled/activated by DCI format 1_1/1_2 when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is smaller than a threshold
Proposal 6: On unified TCI framework extension for S-DCI based MTRP, when two SRS resource sets for CB/NCB are configured, support the followings for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2 (including DG and Type2 CG):
· For SDM and SFN based PUSCH Tx schemes, if the DCI format 0_1/0_2 indicates codepoint "10" and/or “11” for the existing SRS resource set indicator, the UE shall apply the first indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the first SRS resource set, and the second indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the second SRS resource set.
· Note: Whether the codepoints “10” and/or “11” of the existing SRS resource set indicator is/are supported is discussed separately in STxMP AI
· Note: The association between a PUSCH antenna port(s) and an SRS resource set is discussed and defined in STxMP AI
Proposal 7: On unified TCI framework extension for S-DCI based MTRP, if both indicated joint/UL TCI states are applied to Type1 CG-PUSCH transmission according to the RRC configuration provided to the corresponding Type1 CG configuration:
· For SDM and SFN based PUSCH Tx schemes, the UE shall apply the first indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the first SRS resource set, and the second indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the second SRS resource set.
· Note: The association between a PUSCH antenna port(s) and an SRS resource set is discussed and defined in STxMP AI
Proposal 8: On unified TCI framework extension for S-DCI based MTRP, if followUnifiedTCIstateSRS = “enable” is provided to a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM, an RRC configuration can be provided to the aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the aperiodic CSI-RS resource set
· If two SRS resource sets for CB/NCB are configured and above RRC configuration is not provided to the two SRS resource sets for CB/NCB, the UE shall apply the first indicated joint/UL TCI state to the 1st SRS resource set for CB/NCB and the second indicated joint/UL TCI state to the 2nd SRS resource set for CB/NCB.
Proposal 9: On unified TCI framework extension for S-DCI based MTRP, if followUnifiedTCIstateSRS = “enable” is provided to a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM, an RRC configuration can be provided to the aperiodic SRS resource set to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the aperiodic CSI-RS resource set, 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.
· If two SRS resource sets for CB/NCB are configured for STxMP PUSCH+PUSCH and above RRC configuration is not provided to the two SRS resource sets for CB/NCB, the UE shall apply the indicated joint/UL TCI state specific to coresetPoolIndex value 0 to the 1st SRS resource set for CB/NCB and the indicated joint/UL TCI state specific to coresetPoolIndex value 1 to the 2nd SRS resource set for CB/NCB.
Proposal 10: On unified TCI framework extension for M-DCI based MTRP, an RRC configuration can be provided in CSI-AssociatedReportConfigInfo of CSI-AperiodicTriggerState for each 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 set if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state, 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.

UL Power control for UL MTRP schemes
Proposal 11: On unified TCI framework extension, if both indicated joint/UL TCI states are applied for S-DCI based PUSCH/PUCCH STxMP, the UE shall determine UL Tx power based on the UL PC parameter setting for PUSCH/PUCCH/SRS included in each indicated joint/UL TCI state, if any, the PL-RS included in each indicated joint/UL TCI state, and a UE-configured maximum output power for PUSCH/PUCCH antenna port(s) applying the indicated joint/UL TCI state
· Note: The definition of the UE-configured maximum output power is this case is left to RANe
Proposal 12: M-DCI based PUSCH+PUSCH STxMP should be taken into account of the clause of TS 38.213 for prioritizations for transmission power reductions
· FFS: Enhancement to priority rule for two PUSCH Tx occasions in the same serving cell
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