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Introduction
In this contribution, we propose TPs for Rel-18 MIMO in section 2.
Text proposals for Rel-18 MIMO
Text Proposals on unified TCI framework extension for MTRP

· Power control for UL S-DCI based MTRP
Reason for change: 
Regarding the UL power control issue, RAN4 has replied the LS in RAN1#112bis-e [1], where per-panel power limitation (Assumption 1) and per-UE power limitation (Assumption 2) are feasible from RAN4 perspective and both assumptions can be applied to a same UE. In the follow-up LS from RAN4 [2], RAN4 concluded per-panel configured Tx power for STxMP, i.e.  where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively:
	[bookmark: _Hlk143633573]RAN4 have performed further analysis since replying to (R1-2205639) ‘LS on UE power limitation for STxMP in FR2’. RAN4 have concluded that the configured transmitted power during STxMP shall be defined per indicated joint/UL TCI state for STxMP, i.e., it will be defined as PCMAXf,c,k where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively.
RAN4 request that RAN1 take this information into consideration for STxMP.


Summary of change: 
Introduce the power control for STxMP to address the case if the sum of UL transmission power for the panel is larger than per-UE maximum Tx power.
 Consequences if not approved: 
The power control for STxMP cannot work since Tx power adjustment/reduction is not addressed by considering per-UE power limitation and per-panel power limitation altogether.

Proposal #1: For power control of STxMP, the following TP is proposed to TS 38.213.
	==========================Start of Text Proposal to TS 38.213========================
<omitted text>
7.1.1	UE behaviour
<omitted text>
If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index ,
· If the UE is indicated with two joint or DL/UL TCI-state, and is configured with multipanelScheme, and SRS resource set indicator field in the scheduling DCI is equal to ‘10’ or ‘11’, the UE determines the PUSCH transmission power  in PUSCH transmission occasion i with k=0 or 1 for the first or second indicated joint/UL TCI-state:


· If ,  is multiplied by a normalization factor , where 

· Otherwise, the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
[image: ] [dBm]
where,
-	is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .
<omitted text>
==========================End of Text Proposal to TS 38.213=========================



Discussions on two TAs for multi-DCI

· DL reference timing determination for intra-cell M-DCI case
In RAN1 #115 meeting, it was agreed to reuse one bit field of “PRACH association field” for PRACH pathloss reference RS determination in case of intra-cell M-DCI, as below.
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement, introduce one bit field ‘PCI indicator’ for indicating cross-TRP triggering of PRACH by a PDCCH order:
· if the ‘PCI indicator’ field indicates 0, use legacy approach for determining PL-RS for determining PRACH transmit power.
· if the ‘PCI indicator’ field indicates 1, use SSB indicated in PDCCH order as PL-RS for determining PRACH transmit power.
For the determination of downlink reference timing for PRACH transmission, at least the same one bit will be reused. FFS details.
Editor to decide on the final name for the field ‘PCI indicator’



There is one remaining issue that how UE determines one of two DL reference timings for the PDCCH ordered PRACH transmission. If the “PRACH association field” indicates 0, UE uses legacy approach for determining PL-RS PRACH transmit power (i.e., DL RS that the DM-RS of the PDCCH order is used as PL-RS) which means that the CFRA is not cross-TRP triggering. On the other hand, if “PRACH association field” indicates 1, UE uses the SSB index indicated by the PDCCH order for determining PRACH transmit power which means that the CFRA is cross-TRP triggering. In this sense, for DL reference timing determination, it is natural that UE uses DL RS associated with UL-TCI state or joint TCI state for a CORESET pool index associated with the CORESET that UE received for the PDCCH order, when “PRACH association field” indicates 0. In other words, “PRACH association field” = 0 (non-cross-TRP triggering) means that UE adjusts DL reference timing for the triggered PRACH from DL RS of triggering TRP. Otherwise, if “PRACH association field” indicates 1 (cross-TRP triggering), for DL reference timing determination, UE uses DL RS of TRP which is not triggering TRP (i.e., DL RS associated with UL-TCI state or joint TCI state for the other CORESET pool index not associated with the CORESET that UE received for the PDCCH order.

Proposal #2: For DL reference timing determination for the PDCCH ordered PRACH
· If “PRACH association field” indicates 0, for determining DL reference timing for the PRACH transmission, UE uses downlink reference signal associated with UL-TCIState or DLorJointTCIState (if unifiedTCI-StateType is indicated as Joint) for a CORESET pool index associated with the CORESET that UE received for the PDCCH order.
· If “PRACH association field” indicates 1, for determining DL reference timing for the PRACH transmission, UE uses downlink reference signal associated with UL-TCIState or DLorJointTCIState (if unifiedTCI-StateType is indicated as Joint) for a CORESET pool index not associated with the CORESET that UE received for the PDCCH order.

Conclusion
In this contribution, we propose the following.
Proposal #1: For power control of STxMP, the following TP is proposed to TS 38.213.
	==========================Start of Text Proposal to TS 38.213========================
<omitted text>
7.1.1	UE behaviour
<omitted text>
If a UE transmits a PUSCH on active UL BWP  of carrier  of serving cell  using parameter set configuration with index  and PUSCH power control adjustment state with index ,
· If the UE is indicated with two joint or DL/UL TCI-state, and is configured with multipanelScheme, and SRS resource set indicator field in the scheduling DCI is equal to ‘10’ or ‘11’, the UE determines the PUSCH transmission power  in PUSCH transmission occasion i with k=0 or 1 for the first or second indicated joint/UL TCI-state:


· [bookmark: _GoBack]If ,  is multiplied by a normalization factor , where 

· Otherwise, the UE determines the PUSCH transmission power  in PUSCH transmission occasion  as
[image: ] [dBm]
where,
-	is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier  of serving cell  in PUSCH transmission occasion .
<omitted text>
==========================End of Text Proposal to TS 38.213=========================



Proposal #2: For DL reference timing determination for the PDCCH ordered PRACH
· If “PRACH association field” indicates 0, for determining DL reference timing for the PRACH transmission, UE uses downlink reference signal associated with UL-TCIState or DLorJointTCIState (if unifiedTCI-StateType is indicated as Joint) for a CORESET pool index associated with the CORESET that UE received for the PDCCH order.
· If “PRACH association field” indicates 1, for determining DL reference timing for the PRACH transmission, UE uses downlink reference signal associated with UL-TCIState or DLorJointTCIState (if unifiedTCI-StateType is indicated as Joint) for a CORESET pool index not associated with the CORESET that UE received for the PDCCH order.
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