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[bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Toc146639570]Introduction
In this contribution, we provide our views on the remaining issues for the unified TCI framework for multi-TRP scenario, especially on the power control for multi-TRP considering potential STxMP operation. 
[bookmark: _Toc146639571]Discussion
[bookmark: _Toc146639572]TCI state update and activation for S-DCI based MTRP
In RAN1#113, it was reached the following agreement
	Agreement
On unified TCI framework extension for S-DCI based MTRP, for PDSCH reception scheduled/activated by DCI format 1_1/1_2 configured w/o the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the scheduled/activated PDSCH reception
· 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.



This agreement applies to all the Rel-17 MTRP operation, e.g., TDM based MTRP and SFN MTRP operation. However, NCJT is identified by two TCI state and two CDM groups indication. It means that when the indicated antenna ports are from two CDM groups, and two TCI states are indicated, the UE shall assume a NCJT PDSCH is scheduled. In other words, if the indicated antenna ports are from a single CDM group, the UE shall assume a STRP PDSCH scheduling. In this case, the first indicated joint/DL TCI state can be used for the PDSCH reception. 
Proposal 1 [bookmark: _Toc141712819][bookmark: _Toc142482698][bookmark: _Toc142482763][bookmark: _Toc146639678][bookmark: _Toc146722481]For S-DCI based MTRP, for PDSCH reception scheduled/activated by DCI format 1_1/1_2 configured w/o the TCI selection field, if the indicated antenna port(s) are within a single CDM group and DCI field 'Time domain resource assignment' does not indicate an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation, the UE shall applie the first indicated joint/DL TCI state for the PDSCH reception.
Another issue is how to determine the TCI state for the PDSCH reception scheduled/activated by DCI format 1_0 on Type0/0A/2 CSS on CORESET#0 when PDSCH-CJT or PDSCH-SFN is configured. In Rel-17, CORESET containing Type0/0A/2 CSS cannot be configured with two TCI states for SFN transmission. The same principle should be followed. For the case that when the UE is configured with PDSCH-CJT and the UE supports two joint TCI states for PDSCH-CJT or the UE is configured with PDSCH-SFN and the RRC signaling configures the UE to apply both joint/DL TCI states for PDSCH reception scheduled/activated by DCI format 1_0, the UE applies the first indicated TCI state to the PDSCH reception scheduled/activated by DCI format 1_0 on Type0/0A/2 CSS on CORESET#0.
Proposal 2 [bookmark: _Toc141712820][bookmark: _Toc142482699][bookmark: _Toc142482764][bookmark: _Toc146639679][bookmark: _Toc146722482]When the UE is configured with PDSCH-CJT and the UE supports two joint TCI states for PDSCH-CJT or the UE is configured with PDSCH-SFN and the RRC signaling configures the UE to apply both joint/DL TCI states for PDSCH reception scheduled/activated by DCI format 1_0, the UE applies the first indicated TCI state to the PDSCH reception scheduled/activated by DCI format 1_0 on Type0/0A/2 CSS on CORESET#0.
[bookmark: _Toc141712821]
[bookmark: _Toc146639680][bookmark: _Toc146722483]For DL reception, a default beam is specified in TS38.214 for the UE for DL reception after receiving the RRC (re-)configuration of dl-OrJointTCI-StateList and before application of the indicated TCI states from the configured TCI states, however, the current spec only capture the case that only one TCI state is indicated for a UE. We think is should be applied to the MTRP case as well. Therefore, we have the following TP:
	[bookmark: _Toc146639681][bookmark: _Toc146722484]==============================Text proposal for TS38.214==============================
[bookmark: _Toc146639682][bookmark: _Toc146722485]------------------------------------------------unchanged parts are omitted------------------------------------------------
After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State and before application of anone or two indicated TCI states from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH and the CSI-RS applying the indicated TCI state(s) are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State or ul-TCI-StateList with more than one TCI-UL-State and before application of anone or two indicated TCI states from the configured TCI states:
-	The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state(s), is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before applying anone or two indicated TCI states from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH, and the CSI-RS applying the indicated TCI state(s) are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].
After a UE receives a higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State or ul-TCI-StateList with more than one TCI-UL-State as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before applying anone or two indicated TCI states from the configured TCI states: 
-	The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state(s), is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].
[bookmark: _Toc146639683][bookmark: _Toc146722486]------------------------------------------------unchanged parts are omitted------------------------------------------------




[bookmark: _Toc142482700]For UL transmission, a default beam is used for UL transmission after the UE receiving a configuration of dl-OrJointTCI-StateList with more than one TCI-State and before application of one or more indicated TCI states. For S-DCI based MTRP, the two SRS resource sets for codebook or noncodebook are configured as well and the scheduling DCI with format 0_1/0_2 may include two SRI fields and two TPMI fields during this period. However, only S-TRP based PUSCH can be scheduled during this period since only one default beam can be determined. Therefore, we have the following proposal:
Proposal 3 [bookmark: _Toc141712822][bookmark: _Toc142482701][bookmark: _Toc142482765][bookmark: _Toc146639684][bookmark: _Toc146722487]After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-States and before application of one or more two TCI states from the configured TCI states, when the scheduling DCI format 0_1/0_2 contains two SRI fields and/or two TPMI fields, the UE shall transmit the scheduled PUSCH by using the SRS resource(s) from the first SRS resource set indicated by the first SRI field and the precoders indicated by the first TPMI field.
[bookmark: _Toc146639573]Default TCI for aperiodic CSI-RS with triggering offset is less than a threshold
The following agreements were reached in RAN1#114 for the UE to determine the default TCI state for AP CSI-RS reception with triggering offset is less than a threshold.
	Agreement
On unified TCI framework extension for S-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· If there is no DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, the UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resource or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beams for S-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the first indicated joint/DL TCI state to the AP CSI-RS.
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI

Agreement
On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· If there is no other DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2:
· Alt1: The UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resources or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beam per coresetPoolIndex for M-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the AP CSI-RS resource set.
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI



One remaining issue is how to receive the AP CSI-RS resource when there is any other DL signal in the same symbols as the AP CSI-RS. Based on the Rel-17 principle, the DL signals can be one of the follows:
· PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, 
· periodic CSI-RS, 
· semi-persistent CSI-RS, 
· aperiodic CSI-RS in a NZP-CSI-RS-ResourceSet scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming
As discussed in last RAN1 meeting, the case that aperiodic CSI-RS is triggered on symbols carrying another CSI-RS is not popular and should be avoid by NW implementation. PDSCH shall be received by either of both of the indicated TCI state, when AP CSI-RS is overlapped with a PDSCH, the TCI state applied for the PDSCH is also applied to the AP CSI-RS reception. 
Proposal 4 [bookmark: _Toc146639685][bookmark: _Toc146722488]On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception, if there is an PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL in the same symbols as the AP CSI-RS, the UE applies the QCL assumption of the PDSCH to receive the PDSCH as well as the aperiodic CSI-RS.

[bookmark: _Toc146639574]Power control for multi-panel UL transmission
Independent power control for MTRP based UL transmission is specified with Rel-16 spatial relation framework but with a single configured maximum transmit power, i.e., a single PCMAX for a BWP of a serving cell. Rel-17 already supports associating PUSCH with two sets of power control parameters to support TRP-specific power control. In Rel-18 with unified TCI framework, each joint/UL TCI state is associated with a PL-RS and a UL PC parameter setting for PUSCH/PUCCH/SRS. Further, the following agreement was reached in RAN1#113:
	Agreement
On unified TCI framework extension for S-DCI based PUSCH/PUCCH STxMP:
· The UE shall determine a first Tx power for PUSCH/PUCCH transmission occasion i based on the UL PC parameter settings for PUSCH/PUCCH, if any, and the PL-RS included in the first indicated joint/UL TCI state, and a second Tx power for the same PUSCH/PUCCH transmission occasion i based on the UL PC parameter settings for PUSCH/PUCCH, if any, and the PL-RS included in the second indicated joint/UL TCI state.



In R1-2302265, RAN4 confirmed that it can define the configured transmitted power requirement per-TCI for STxMP. Per-panel power limitation may be defined in addition to the per-UE power limitation. It means that the UE can configure two PCMAX values, i.e.,  and , for a carrier of a serving cell when two TCI states are indicated to support multi-panel simultaneous UL transmission. 
Proposal 5 [bookmark: _Toc141712823][bookmark: _Toc142482702][bookmark: _Toc142482766][bookmark: _Toc146639686][bookmark: _Toc146722489]A UE can be configured with two PCMAX for a carrier of a serving cell when the UE support multi-panel simultaneous UL transmissions, and each PCMAX is associated with a indicated joint/UL TCI state.
With the configured PCMAX for each of the indicated TCI state, the UE can perform per-panel or per-TCI state power control for the UL transmission. However, SRS may be indicated to follow the indicated TCI state or have its configured TCI state as that in Rel-17. When a SRS resource set is indicated to follow one one of the indicated TCI state, the UE can optain the PCMAX  for the corresponding SRS transmission by the followed TCI state. However, when a SRS resource is configured with a TCI state, which is different from the indicated TCI states, which one of  and , should be applied for a SRS transmission should be specified. Different options can be considered for SRS resource set with different usage. For the case that SRS resources within the SRS resource set for CB/NCB is configured with a joint/UL TCI state, the UE shall apply PCMAX,c,f,0 to the SRS transmission corresponding to the SRS resource(s) within the first SRS resource sets, and apply PCMAX,c,f,1 to the SRS transmission corresponding to the SRS resource(s) within the second SRS resource sets.
For the case that SRS resources within SRS resource sets for BM with indicated TCI state, a RRC parameter can be configured for a SRS resource set to indicated either or is applied to this SRS resource set when the SRS resource set is not configured to follow the indicated TCI state and is configured with a TCI state. This option can also be applied to the SRS resource set for AS. However, all SRS resource sets for AS with a same time domain behavior should be indicated to apply a same PCMAX.
Proposal 6 [bookmark: _Toc146639687][bookmark: _Toc146722490]When a UE is configured with  and  for each of the indicated joint/UL TCI states, if the two SRS resource sets for CB/NCB are not indicated to follow the indicated TCI state and are configured with a TCI state, the UE shall apply PCMAX,c,f,0 to the SRS transmission corresponding to the SRS resource(s) within the first SRS resource sets, and apply PCMAX,c,f,1 to the SRS transmission corresponding to the SRS resource(s) within the second SRS resource sets.
Proposal 7 [bookmark: _Toc146639688][bookmark: _Toc146722491]When a UE is configured with  and  for each of the indicated joint/UL TCI states, if the SRS resource set is not indicated to follow the indicated TCI state and is configured with a TCI state, an RRC parameter is configured for the SRS resource set to indicated which of  and  shall be applied to the corresponding SRS transmission at least for SRS resource set used for AS and BM.

[bookmark: _Toc146639575]Conclusion
In this contribution, we provide the following proposals:
Proposal 1	For S-DCI based MTRP, for PDSCH reception scheduled/activated by DCI format 1_1/1_2 configured w/o the TCI selection field, if the indicated antenna port(s) are within a single CDM group and DCI field 'Time domain resource assignment' does not indicate an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation, the UE shall applie the first indicated joint/DL TCI state for the PDSCH reception.
Proposal 2	When the UE is configured with PDSCH-CJT and the UE supports two joint TCI states for PDSCH-CJT or the UE is configured with PDSCH-SFN and the RRC signaling configures the UE to apply both joint/DL TCI states for PDSCH reception scheduled/activated by DCI format 1_0, the UE applies the first indicated TCI state to the PDSCH reception scheduled/activated by DCI format 1_0 on Type0/0A/2 CSS on CORESET#0.
For DL reception, a default beam is specified in TS38.214 for the UE for DL reception after receiving the RRC (re-)configuration of dl-OrJointTCI-StateList and before application of the indicated TCI states from the configured TCI states, however, the current spec only capture the case that only one TCI state is indicated for a UE. We think is should be applied to the MTRP case as well. Therefore, we have the following TP:
Proposal 3	After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-States and before application of one or more two TCI states from the configured TCI states, when the scheduling DCI format 0_1/0_2 contains two SRI fields and/or two TPMI fields, the UE shall transmit the scheduled PUSCH by using the SRS resource(s) from the first SRS resource set indicated by the first SRI field and the precoders indicated by the first TPMI field.
Proposal 4	On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception, if there is an PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL in the same symbols as the AP CSI-RS, the UE applies the QCL assumption of the PDSCH to receive the PDSCH as well as the aperiodic CSI-RS.
Proposal 5	A UE can be configured with two PCMAX for a carrier of a serving cell when the UE support multi-panel simultaneous UL transmissions, and each PCMAX is associated with a indicated joint/UL TCI state.
Proposal 6	When a UE is configured with PCMAX,f,c,0 and PCMAX,f,c,1 for each of the indicated joint/UL TCI states, if the two SRS resource sets for CB/NCB are not indicated to follow the indicated TCI state and are configured with a TCI state, the UE shall apply PCMAX,c,f,0 to the SRS transmission corresponding to the SRS resource(s) within the first SRS resource sets, and apply PCMAX,c,f,1 to the SRS transmission corresponding to the SRS resource(s) within the second SRS resource sets.
Proposal 7	When a UE is configured with PCMAX,f,c,0 and PCMAX,f,c,1 for each of the indicated joint/UL TCI states, if the SRS resource set is not indicated to follow the indicated TCI state and is configured with a TCI state, an RRC parameter is configured for the SRS resource set to indicated which of PCMAX,f,c,0 and PCMAX,f,c,1 shall be applied to the corresponding SRS transmission at least for SRS resource set used for AS and BM.
The following TP is provided:
	==============================Text proposal for TS38.214==============================
------------------------------------------------unchanged parts are omitted------------------------------------------------
After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State and before application of anone or two indicated TCI states from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH and the CSI-RS applying the indicated TCI state(s) are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State or ul-TCI-StateList with more than one TCI-UL-State and before application of anone or two indicated TCI states from the configured TCI states:
-	The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state(s), is the same as that for a PUSCH transmission scheduled by a RAR UL grant during the initial access procedure
After a UE receives a higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before applying anone or two indicated TCI states from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH, and the CSI-RS applying the indicated TCI state(s) are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].
After a UE receives a higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State or ul-TCI-StateList with more than one TCI-UL-State as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before applying anone or two indicated TCI states from the configured TCI states: 
-	The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state(s), is the same as that for a PUSCH transmission scheduled by a RAR UL grant during random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].
--------------------------------------------unchanged parts are omitted--------------------------------------------
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