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1 Introduction
For NR MIMO in Rel-18, the basic aspects on unified TCI framework extension for multi-TRP have been fully discussed. However, there are still some leftover/maintenance issues. In this contribution, we provide our views for the remaining issues on unified TCI framework extension for multi-TRP. 
2 Remaining issues for the extension of unified TCI state to multi-TRP
2.1 PDSCH with offset < a threshold vs PDCCH in S-DCI
Reason for change:
In the case that a UE can NOT support two default beams, for S-DCI based MTRP operation, the UE should use the first indicated TCI state to a PDSCH reception with scheduling offset < a threshold. But, the PDSCH may be overlapped with a PDCCH reception in a same OFDM symbol which may use different TCI state(s) from the first indicated TCI state. As in legacy procedure, we should clarify the corresponding priority rule for the PDCCH reception. 
· It should be clarified that, if the PDSCH applies two TCI state(s), and if the PDCCH applies one TCI state, the priority rule of PDCCH reception should NOT be performed once the one TCI state is included in the two TCI state(s), vice versa.
Summary of change:
Clarifying that the PDCCH reception should be prioritized once the PDSCH with offset < a threshold is associated with different TCI states/QCL properties from PDCCH reception. 
Consequence if not approved:
Once a PDCCH is overlapped with a PDSCH with scheduling offset < a threshold in an OFDM symbol, UE behavior of PDCCH and PDSCH reception with scheduling offset < a threshold is unclear. 

According to the above, we have the following text proposal for TS 38.214 V18.0.0.
Text Proposal 1: To adopt the following changes in section 5.1.5, TS 38.214
	5.1.5 	Antenna ports quasi co-location
<Unchanged part is omitted>
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states, if the UE does not report its capability of [two default beams for S-DCI based MTRP] in frequency range 2 and when the offset between the reception of the scheduling/activation DCI format 1_0/1_1/1_2 and the scheduled or activated PDSCH reception is less than [timeDurationForQCL] in frequency range 2, the UE shall apply the first indicated TCI-State to the scheduled or activated PDSCH reception.
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states:
-	Regardless of the offset between the reception of the scheduling DCI format 1_0/1_1/1_2 and the scheduled/activated PDSCH reception, if the UE is in frequency range 1, or the UE reports its capability of [two default beams for S-DCI based MTRP] in frequency range 2, or
-	If the UE does not report its capability of [two default beams for S-DCI based MTRP]in frequency range 2 and if the scheduling offset between the reception of the scheduling DCI format 1_0/1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than [timeDurationForQCL]
-	The UE can be configured by higher layer parameter applyIndicatedTCIState to indicate whether the first, the second, or both of the indicated TCI-state(s) is/are applied to PDSCH reception scheduled or activated by DCI format 1_0. The UE can be configured with applyIndicatedTCIState with value both only when the UE is configured with cjtSchemePDSCH and the UE reports [support for two joint TCI states for PDSCH-CJT] or the UE is configured with sfnSchemePdsch. In that case, the UE shall apply both indicated TCI-states to PDSCH reception scheduled or activated by DCI format 1_0 on a search space other than Type0/0A/2 CSS on CORESET#0. 
-	If the UE is not configured with applyIndicatedTCIState, the first indicated TCI-state is applied to PDSCH reception scheduled or activated by DCI format 1_0.
-	When the UE is configured with tciSelection-PresentInDCI jointly for both DCI formats 1_1 and 1_2 in the same DL BWP, and when the UE receives a DCI format 1_1/1_2 that schedules or activates PDSCH reception, the UE shall determine the indicated joint/DL TCI state(s) for the PDSCH reception according to the following:
-	If the DCI format 1_1/1_2 indicates codepoint "00" for the [TCI selection field], the UE shall apply the first one of two indicated joint/DL TCI states to all PDSCH DM-RS port(s) of corresponding PDSCH transmission occasion(s) scheduled or activated by the DCI format 1_1/1_2.
-	If the DCI format 1_1/1_2 indicates codepoint "01" for the [TCI selection field], the UE shall apply the second one of two indicated joint/DL TCI states to all PDSCH DM-RS port(s) of corresponding PDSCH transmission occasion(s) scheduled or activated by the DCI format 1_1/1_2.
-	If the DCI format 1_1/1_2 indicates codepoint "10" for the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the PDSCH reception scheduled or activated by the DCI format 1_1/1_2.
-	If the UE is not configured with tciSelection-PresentInDCI and when the UE receives a DCI format 1_1/1_2 that schedules/activates PDSCH reception, the UE shall apply both indicated TCI-States to the scheduled or activated PDSCH reception
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states, when the offset between the reception of the scheduling/activation DCI format 1_0/1_1/1_2 and the scheduled or activated PDSCH reception is less than [timeDurationForQCL] in frequency range 2, and if the PDSCH and a PDCCH overlaps in at least one symbol
-	If the UE reports its capability of [two default beams for S-DCI based MTRP], and if the 'QCL-TypeD'(s) of the PDCCH DMRS are not from two indicated joint/DL TCI states, the UE is expected to prioritize the reception of PDCCH.
-	If the UE does not report its capability of [two default beams for S-DCI based MTRP], and if the 'QCL-TypeD' of the PDSCH DMRS is different from any one of those of PDCCH DMRS, the UE is expected to prioritize the reception of PDCCH.
<Unchanged part is omitted>


2.2 PDSCH with offset < a threshold vs PDCCH in M-DCI
Reason for change:
In the case that a UE can NOT support two default beams, for M-DCI based MTRP operation, the UE should use the first indicated TCI state specific to coresetPoolIndex value 0 to a PDSCH reception with scheduling offset < a threshold, and UE does not expect that the PDSCH with scheduling offset < a threshold is scheduled by a CORESET associated with coresetPoolIndex value 1.
	Agreement
On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying a scheduling DCI and the first symbol of the scheduled PDSCH is smaller than a threshold:
· If the UE doesn’t support the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2:
· The UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the scheduled PDSCH reception
· The UE doesn’t expect to be scheduled with PDSCH with scheduling offset less than a threshold of the PDSCH if scheduled by a CORESET associated with coresetPoolIndex value 1 
· Note: If the UE supports the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2, UE can use both indicated joint/DL TCI states to buffer the received signal before a threshold.


But, the PDSCH may be overlapped with a PDCCH reception in a same OFDM symbol which may use different TCI state(s) from the first indicated TCI state. As in legacy procedure, we should clarify the corresponding priority rule for the PDCCH reception. 
Summary of change:
Clarifying that the PDCCH reception should be prioritized once the PDSCH with offset < a threshold is associated with different TCI states/QCL properties from PDCCH reception. 
Consequence if not approved:
Once a PDCCH is overlapped with a PDSCH with scheduling offset < a threshold in an OFDM symbol, UE behavior of PDCCH and PDSCH reception with scheduling offset < a threshold is unclear. 

According to the above, we have the following text proposal for TS 38.214 V18.0.0.
Text Proposal 2: To adopt the following changes in section 5.1.5, TS 38.214
	5.1.5 	Antenna ports quasi co-location
<Unchanged part is omitted>
When a UE is configured with dl-OrJointTCI-StateList, is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and is having two indicated TCI-states, when the offset between the reception of the scheduling/activation DCI format 1_0/1_1/1_2 and the scheduled or activated PDSCH reception is less than [timeDurationForQCL] in frequency range 2, and if the PDSCH and a PDCCH overlaps in at least one symbol
-	If the UE reports its capability of [default beam per coresetPoolIndex for M-DCI based MTRP], and if the 'QCL-TypeD' of the PDCCH DMRS are not from two indicated joint/DL TCI states, the UE is expected to prioritize the reception of PDCCH.
-	If the UE does not report its capability of [default beam per coresetPoolIndex for M-DCI based MTRP], and if the 'QCL-TypeD' of the PDSCH DMRS is different from that of PDCCH DMRS, the UE is expected to prioritize the reception of PDCCH. 

<Unchanged part is omitted>


3 Remaining issues for TRP-specific BFR
Reason for change:
On unified TCI framework extension for beam failure recovery, implicit BFD-RS determination was discussed for several meetings but there is no consensus reached yet due to doubts about its necessity. 
	Proposal (RAN1#114)
On unified TCI framework extension for S-DCI based MTRP, if the UE is provided the first candidate beam RS list () and the second candidate beam RS set () but not explicitly provided the first BFD-RS set () and the second BFD-RS set () for TRP-specific BFR and if both first and second indicated joint/DL TCI states are configured by RRC to be applied to CORESETs for PDCCH reception except PDCCH-SFN, 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.
· FFS: The case if any CORESET is configured to apply both first and second indicated joint/DL TCI states for PDCCH-SFN
· FFS: Whether and how to handle the case if one or both of the first and second indicated joint/DL TCI states is/are NOT configured by RRC to be applied to CORESET(s) for PDCCH reception


Note that, although we have an enhancement for MAC-CE based BFD-RS update in Rel-17, we have not supported the implicit BFD-RS determination due to a lack of explicit association between channel(s)/RS(s) and TRP in S-DCI based MTRP. Based on the mapping between the indicated joint/DL TCI state and TRP, the implicit BFD-RS determination can be supported straightforwardly for S-DCI based MTRP.
Summary of change:
For S-DCI based MTRP, if the UE is not explicitly provided the first BFD-RS set () and the second BFD-RS set () for TRP-specific BFR, the UE determines the BFD-RS for the first and second BFD-RS sets from the first and second indicated joint/DL TCI states that the UE applies to CORESETs for PDCCH monitoring, respectively. Additionally, if CORESET(s) is configured to apply both two indicated joint/DL TCI states for PDCCH-SFN, only one BFD-RS set for TRP-specific BFR is determined which includes RS(s) associated with the two indicated joint/DL TCI states.
Consequence if not approved:
Without the implicit BFD-RS determination, two BFD-RS sets always have to be explicitly provided for TRP-specific BFR of S-DCI based MTRP, resulting in unnecessary signaling overhead and RS resource consumption.

According to the above, we have the following text proposal for TS 38.213 V18.0.0.
Text Proposal 3: To adopt the following changes in section 6, TS 38.213
	6  Link recovery procedures
<Unchanged part is omitted>
If the UE is not provided  by failureDetectionResourcesToAddModList for a BWP of the serving cell, the UE determines the set  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH. If the UE is not provided  and  for a BWP of the serving cell, the UE determines the set  and  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for first and second CORESETs that the UE uses for monitoring PDCCH, respectively, where the UE is provided two coresetPoolIndex values 0 and 1 for the first and second CORESETs, or is not provided coresetPoolIndex value for the first CORESETs and is provided coresetPoolIndex value of 1 for the second CORESETs, respectively. If the UE is not provided  and  for a BWP of the serving cell, and if the UE is provided dl-OrJointTCI-StateList and is indicated a first TCI-State and a second TCI-State, the UE determines the set  and  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the first and second TCI-State for CORESETs that the UE uses for monitoring PDCCH, respectively. If there are two RS indexes in a TCI state, the set  or , or  includes RS indexes configured with qcl-Type set to 'typeD' for the corresponding TCI states. If a CORESET that the UE uses for monitoring PDCCH includes two TCI states and the UE is provided sfnSchemePdcch set to 'sfnSchemeA' or 'sfnSchemeB', the set  includes RS indexes in the RS sets associated with the two TCI states. 
<Unchanged part is omitted>


4 Remaining issues for UL power control for UL multi-panel transmission 
For STxMP UL power control, it has been agreed that the transmission power of each panel is calculated separately based on the corresponding power control parameters included in the indicated joint/UL TCI state. Then, due to the per-panel transmission power determination, the power headroom shall also be measured and reported separately for each panel when the corresponding downlink path loss changes by a specific amount. The following agreement was reached in RAN1#114bis for the enhancement of panel-specific power headroom report for S-DCI based MTRP.
	Agreement (RAN1#114)
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that only one Type 1 PHR is based on an actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for a reference PUSCH transmission 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission
· If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission, and the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for another reference PUSCH transmission
· FFS: Whether the configured max output power reported in above cases is per UE or per panel or both


To put it briefly, if twoPHRMode is configured, the UE would provide two panel-specific power headroom reports in one reporting instance, each of which is associated with the corresponding indicated joint/UL TCI state for an actual or a reference PUSCH transmission. For the reference PUSCH transmission, both the power headroom and configured maximum output power associated with the corresponding indicated joint/UL TCI state would be provided. However, it is still controversial whether the configured maximum output power reported for the reference PUSCH transmission is per UE or per panel or both.
[bookmark: _GoBack]In the legacy multiple entry PHR for multiple TRP, the reporting of the UE configured maximum output power would depend on whether the PH value is based on a real transmission or a reference transmission. If all PH values reported for the serving cell are based on reference transmissions, the octet containing the UE configured maximum output power field in MAC CE would be omitted. However, on unified TCI framework extension for S-DCI based MTRP, the power control and UE configured maximum output power for STxMP are on a per-panel basis, and thus the report as well as the value of the UE configured maximum output power should also be determined separately for each panel. Specifically, if the UE determines that one or both Type 1 PHRs are based on reference PUSCH transmissions, the UE would provide the power headroom and the UE configured maximum output power associated with the corresponding indicated joint/UL TCI state for a reference PUSCH transmission. Otherwise, per panel power adjustment and PHR cannot be achieved as the UE configured maximum output powers associated with the two indicated joint/UL TCI states may be different depending on power amplifier of each panel. Additionally, we propose to replace 'configured maximum output power' with 'UE configured maximum output power associated with TCI-State or TCI-UL-State' in clause 7.7.1 of TS 38.213 to maintain wording consistency and avoid ambiguity.

According to the above, we have the following text proposal for TS 38.213 V18.0.0.
Text Proposal 4: To adopt the following changes in section 7.7.1, TS 38.213
	7.7.1  Type 1 PH report
<Unchanged part is omitted>
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	multipanelScheme
the UE provides 
-	a first Type 1 power headroom report and a first UE configured maximum output power associated with the first TCI-State or TCI-UL-State for a first reference PUSCH transmission, and a second Type 1 power headroom report and a second UE configured maximum output power associated with the second TCI-State or TCI-UL-State for a second reference PUSCH transmission, 
-	a first Type 1 power headroom report and a first UE configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second UE configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission,
-	a first Type 1 power headroom report and a first UE configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission, and a second Type 1 power headroom report and a second UE configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the second TCI-State or TCI-UL-State, or
-	a first Type 1 power headroom report and a first UE configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second UE configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
<Unchanged part is omitted>



5 Conclusion
In this contribution, we provide our views on Rel-18 unified TCI framework, and then text proposals are stated as above.
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