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1. Introduction 
In RAN4#110 RRM impacts for R18 MIMO evolution were discussed and way forward [1] was agreed.  In this contribution we present our views on RRM requirements maintenance for MIMO evolution for 2TA and unified TCI framework with mTRP.   
2. Discussion
2 TA with multi-DCI multi-TRP
For UL timing reference with 2TA in multi-DCI multi-TRP the following agreements were made:
	Issue 1-1-2: Clarification of association of UL TCI states and DL RS
< Agreement>: 
· [One of] downlink reference signal(s) associated with the same coresetPoolIndex as uplink signal




The following is the reference point definition in TS 38.133:
[image: ]
The multi-DCI multi-TRP with 2TA operation is for both inter-cell and intra-cell deployment. In intra-cell deployment the TRPs are from the same cell. The current requirements suggest that that the reference signal associated with the coresetPoolIndex are from different cells, which is not the case for intra-cell deployment. 

Observation #1:   Existing reference point definition suggests that the reference signals associated with each coresetPoolIndex are from different cells. Which is not the case in intra-cell deployment. 

Also, in the current wording the downlink reference signals associated with a coresetPoolIndex is not clearly defined. The downlink reference signal associated with a coresetPoolIndex could be anything in the RRC configured TCI state list- which is up to 64 or 128 DL RS. 

Observation #2:  The downlink reference signals associated with a coresetPoolIndex is very ambiguous.
Observation #3:  The downlink reference signals associated with a coresetPoolIndex in the RRC configured TCI state list could be up to 64 or 128 downlink RS.
The UE is not expected to maintain timing for all the DL reference signals in the RRC configured TCI list.
Observation #4:  UE is not expected to maintain timing for all DL reference signals in the RRC configured TCI state list.

The downlink timing reference for the UL signal should be a signal the UE has received and/or measured. There are several methods to associate a signal that is measured and/or received with the UL signal. The UE receives a PDCCH order for CFRA and associated SSB resource prior to receiving a RAR with the TA command for the TRP with the 2nd TAG. The SSB resource in the PDCCH order for CFRA could be the timing reference for that TRP, since the UE would already know the timing for it. 
Observation #5:  The SSB resource in the PDCCH order for CFRA could be the timing reference for each TRP.

The downlink timing reference for the uplink signal could also be the downlink RS in the indicated TCI state, or any signal that is QCL Type A or Type C to it.
Observation #6:  The downlink RS in the indicated TCI state could be the downlink timing reference.
Observation #7:  The downlink RS in the indicated TCI state or any RS QCLed (Type A or Type C) to it could be the downlink timing reference.

The UE is expected to maintain the timing for all the TCI states in the active TCI state list, with unified TCI state framework the active TCI state list is for all UL/DL channels. The reference timing could be the first detected path among the reference signals in the active TCI state list. Also, the active TCI list is also associated with coresetPoolIndex. The reference timing could also be derived from any RS QCLed with Type A or C to the downlink RS in active TCI state list associated with coresetPoolIndex. 
Observation #8:  The active TCI state list is associated with a coresetPoolIndex
Observation #9:  The downlink timing reference could be any RS in the active TCI state list.
Observation #10:  The downlink timing reference could be RS QCLed to any RS in the active TCI state list. 
From the above observations we have several options on how to define the downlink timing reference for the uplink signal for each TAG associated with different coresetPoolIndex. Of the options, it would be most practical to define the downlink timing reference as the first detected path among the downlink RS in the active TCI state list or QCLed to the RS associated with the coresetPoolIndex.
Proposal #1:  The downlink timing reference for the uplink signal is the first detected path among the downlink reference signals in the active TCI state or QCLed to the downlink reference signals in the active TCI state associated with the coresetPoolIndex. 

Also, the timing requirements are applicable to all uplink signals including PRACH. For 2 TA with multi-DCI multi-TRP transmission, we don’t think the timing requirements are applicable to PRACH for initial access, or CBRA. We need to clarify this for multi-DCI with 2TA. 
Proposal #2:  The timing requirements with 2 TA for multi-DCI multi-TRP are not applicable to initial access RACH and contention based RACH. 


Single-DCI based mTRP
For eUTCI requirements for sDCI, the following agreements were captured in [1]:
	Issue 2-1-3: For sDCI mTRP, how to specify DL MAC CE based dual TCI state switch the switching delay requirements for Case 3, if SSB are adjacent in FR2?
< Agreement>: 
· Longer delay is expected



In the current requirements for unified TCI state switch for sDCI, we have the following for Case 1 when both the TCI states are known : 
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For single-DCI multi-TRP case, only intra-cell scenario is supported. Hence SSB periodicity for the 2 TRPs shall be the same. In case of Case 1, when both target TCI states are known, for the case of adjacent SSB in FR2 an extra delay of 1 SSB period is added. The extra delay needs to be added to either TRP1 measurement or TRP2 measurement, but not both. In the current requirements an extra delay for both TRP1 and TRP2 is added with AD1 and AD2 respectively. If one TCI state is in active state list and the other is not in active state list, the TO/offset measurement is needed on only 1 TRP, then we don’t need extra SSB period in FR2 in case of adjacent SSBs. Only if both are not in active state list, we need and extra SSB period delay in case the SSBs are overlapping in FR2. We don’t need an extra measurement period for both but only one of the TRPs.
Observation #11:  For single-DCI multi-TRP for case 1, extra delay in case of adjacent SSBs in FR2 is only needed on one of the TRPs if both are not in the active TCI state list.
We propose to update the switching delay for case 1 sDCI mTRP as follows:
· THARQ +  + max{TOk1*(Tfirst-SSB1 +AD1*TSSB1+ TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length
· AD1 = 1 if SSBs are adjacent in FR2 and TSSB1 =TSSB2 ; 0 otherwise

Proposal #3:  For single-DCI multi-TRP dual TCI switch for case 1, update the switching delay as:
                THARQ +  + max{TOk1*(Tfirst-SSB1 +AD1*TSSB1+ TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length;  Where AD1 = 1 if SSBs are adjacent in FR2 and TSSB1 =TSSB2 ; 0 otherwise

Multi-DCI based mTRP
For multi-DCI multi-TRP TCI state switch, we need to consider the case when SSBs are adjacent or overlapping in FR2. The SSBs can be overlapping in inter-cell case, and adjacent in both intra-cell and inter-cell mTRP scenarios. In the current agreements in [1], we have an extra SSB period delay added to the TCI state switch when SSB periodicity is smaller than that of the other TRP, but we also need to consider the case when SSB periodicity is the same, which would be the most common case. As shown in the Figure below, if SSB periodicity on both TRPs are the same, we still an extra SSB period delay extension on one of the TRPs.  
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Figure 1: Adjacent SSB from 2 TRPs with same periodicity for independent TCI switch
Observation #12:  For multi-DCI multi-TRP the extra delay for overlapped or adjacent SSBs in FR2 is only added when SSB periodicity is smaller than that of the other TRP
Observation #13:   For multi-DCI multi-TRP the extra delay for overlapped or adjacent SSBs in FR2 should also be considered for the case when SSB periodicity are equal. 
Since we define requirements per TRP, for multi-DCI case we need to add extra delay of 1 SSB period in case of adjacent or overlapping SSBs in FR2 for all same or smaller SSB periodicity than the other TRP. 
For all the cases, the following applies:
· OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is less than that of other TRP, 0 otherwise
Proposal #4:  For multi-DCI multi-TRP DL TCI state switch, OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is equal to or less than that of other TRP, 0 otherwise.

For UL TCI state switch for multi-DCI for UE supporting 2TA, the following options were discussed in [1]:
Issue 2-1-4-a: For mDCI mTRP, how to specify UL TCI state switching requirements for eUTCI if UE supporting two TAs and but not supporting RTD>CP? 
Way forward:
· Option 1
· Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
· Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
· Option 2
· Known case: THARQ +  + NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
· Unknown case: THARQ +  + TL1-RSRP +  Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
· Option 3 
· RAN4 shall discuss which reference signal is considered as the one associated with the UL/joint TCI state, and whether it can be assumed that the associated reference signal is always monitored by UE.
· Option 4
· Make a down-selection from the three options for separate UL TCI state switching in mDCI mTRP:
· Option 1: Add additional time for T/F tracking for separate TCI state switching.
· Option 2: Not add additional time for T/F tracking and UE is not mandatory to meet uplink timing requirements for separate TCI state switching.
· Option 3: Align the same rule as joint UL TCI state switching: UE is not expected to transmit on UL based on the target TCI state unless DL TCI state switch has also been activated yet.
· Option 5 
· if PL-RS is maintained, use legacy Rel-17 requirements. If PL-RS is not maintained, add further SSB timing and frequency tracking.

Issue 2-1-4-b: For mDCI mTRP, how to specify UL TCI state switching requirements for eUTCI if UE supporting two TAs and supporting RTD>CP in FR1? 
<Way forward >
· Option 1 
· Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
· Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
· Option 2
· Known case: 
· n+ THARQ +  + TOk(Tfirst-SSB + 2ms) + OL *TSSB when PL-RS is maintained
· n+HARQ+ + TOk*TfirstSSB+ Tfirst_PL-RS + 4*TPL-RS +2ms+ OL*TSSB
Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE;
Tfirst_PL-RS is time to first pathloss RS transmission after first SSB transmission for T/F tracking. Tfirst_PL-RS should be larger than 2ms when PL-RS is CSI-RS.
OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is less than that of other TRP, 0 otherwise
To support 2TA the UE is needs two reference DL timing RS based on which the UE will derive the UL timing which is based on the associated joint/UL TCI state. 
Observation #14:  For 2TA case UE has 2 TAG and 2 DL reference timing.
The UL or Joint TCI state is primarily for the UL beam, hence the requirements in R17 for UL TCI state doesn’t consider time for TO/FO tracking in UL TCI state switch. The TCI state(s) for each coresetPoolIndex are associated with a TAG. The UL transmission time is determined by the DL reference timing RS and the UE needs to track the timing on it prior to UL transmission. For UL and joint TCI state switch, the DL reference RS should be in the active DL TCI state list. For joint TCI state, the UE would track the timing since it’s also needed for DL reception. For separate UL TCI state, the UE needs additional time for reference time tracking if the RS. Additional time is not needed if RS in the active TCI state list or it’s QCLed with TypeA or C to a RS in the active TCI state list. 
Observation #15:  The TCI states(s) for each coresetPoolIndex are associated with a TAG. 
Observation #16:  The UE needs use the DL reference timing for associated with corresponding coresetPoolIndex for UL timing.
Observation #17:  The DL reference timing RS should be in the DL active TCI state list.
Observation #18:  For joint TCI state, the UE would track timing since its needed for DL reception and is already considered in the DL switching requirements.
Observation #19:  For separate UL TCI state switch additional time is needed – if the RS is not in or QCLed to RS in DL active TCI list. 

Proposal #5:  For multi-DCI multi-TRP with 2TA for separate UL TCI state switch, additional time for DL timing reference tracking should be added similar to DL TCI state switching. 



For UE supporting 2TA and not supporting RTD>CP or supporting 2TA and RTD>CP in FR1: 
· [Known case] THARQ +  + TOk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms) 
· [Unknown case]: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms
OL=1 when SSBs are adjacent or overlapping and SSB periodicity is smaller than or equal to SSB from other TRP in FR2. 
Proposal #6:  For multi-DCI multi-TRP with 2TA not supporting RTD>CP or supporting 2TA and RTD>CP in FR1 the UL Unified TCI state switching delay is defined as: 
Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms

Active TCI state list update delay for eUTCI
The active TCI state list update delay requirements for sDCI and mDCI are reused from Rel-17 for eUTCI. The current requirements state that UE shall receive PDCCH/PDSCH after completion of active DL TCI state list update and transmit PUCCH/PUSCH/SRS after completion of active UL TCI state list update. This is an error carried forward from Rel-17 FeMIMO requirements. In RAN4#110, the CR for updating the active TCI state list update delay for R17 unified TCI state was agreed [1]. We propose to introduce the same change for eUTCI. 
If all the target TCI states in the active TCI state list are known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall have completed the active TCI state list update in slot be able to receive  PDCCH or PDSCH with the new target TCI states at the first slot that is after
	
Proposal #7:  Update the active DL/UL TCI state list update delay for sDCI and mDCI to capture list update delay as “ … upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall have completed the active TCI state list update in slot …”. 

Scheduling/ Measurement Restriction
For scheduling and measurement restrictionfor L1-RSRP measurement when RTD>CP in FR1, we have the following agreements:
	Issue 2-1-7: Measurement restriction of L1-RSRP measurement when RTD>CP in FR1
< Agreement >
· If UE not support twoTA or UE support twoTAs but not support RTD>CP, the same as legacy.
· if the two TA is supported and UE supported RTD>CP,
· For serving cell SSB L1-RSRP, when [the SSB for L1-RSRP measurement and CSI-RS for RLM, BFD, CBD or L1-RSRP measurement are overlapping or partially overlapping in OFDM symbols]
· SSB and CSI-RS: same SCS, no restriction;
· SSB and CSI-RS: different SCS, 
· With simultaneousRxDataSSB-DiffNumerology, no restriction
· No simultaneousRxDataSSB-DiffNumerology, with restriction to measure just one
· For a cell with different PCI from serving cell, when [the SSB for L1-RSRP measurement and SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement are overlapping or partially overlapping in OFDM symbols],
· no restriction
· For cell with different PCI from serving cell, when [the SSB for L1-RSRP measurement and CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement are overlapping or partially overlapping in OFDM symbols],
· SSB and CSI-RS: same SCS, no restriction;
· SSB and CSI-RS: different SCS, 
· With simultaneousRxDataSSB-DiffNumerology, no restriction
· No simultaneousRxDataSSB-DiffNumerology, with restriction to measure just one

Issue 2-1-8: Scheduling restriction of L1-RSRP measurement when RTD>CP in FR1
<Agreement>:
For serving cell or cell with different PCI from serving cell:
· If UE not support twoTA or UE support twoTAs but not support RTD>CP, the same as legacy.
· If two TA and RTD>CP is supported:
· Scheduling availability of UE performing L1-RSRP measurement with a same subcarrier spacing as PDSCH/PDCCH on FR1：no restriction



The following open issues remain for scheduling restriction – 
Scheduling availability of UE performing L1-RSRP measurement with a different subcarrier spacing as PDSCH/PDCCH on FR1：
· Option 1: 
· Support simultaneousRxDataSSB-DiffNumerology: no restriction
· not support simultaneousRxDataSSB-DiffNumerology
· The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols and 1 symbol before and after symbols corresponding to the SSB indexes configured for L1-RSRP measurement
· Option 2: 
· no restriction
· Option 3: 
· Support simultaneousRxDataSSB-DiffNumerology: no restriction
· not support simultaneousRxDataSSB-DiffNumerology
· The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols which are overlapped or partially overlapped with SSB symbols configured for L1-RSRP measurement
The scheduling restriction is for the NW side. With option 3 above, the restriction is defined based on the condition at the UE side, and the NW doesn’t know if the symbols are partially or fully overlapped at the UE. The NW knows if the transmitted symbols are overlapped with the same symbol index for example, hence option 1 is the only viable option.
Proposal #8:   For scheduling restriction for L1-RSRP measurement when RTD>CP in FR1 -  For UE performing L1-RSRP measurement with a different subcarrier spacing as PDSCH/PDCCH on FR1： No restriction if UE supports simultaneousRxDataSSB-DiffNumerology, otherwise - The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols and 1 symbol before and after symbols corresponding to the SSB indexes configured for L1-RSRP measurement
For TDD bands, the following options were discussed:
For cell with different PCI from serving cell, Scheduling availability of UE performing L1-RSRP measurement in TDD bands on FR1
· Option 1: 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on the same symbols and 1 symbol before or after the OFDM symbols corresponding to the SSB indexes configured for L1-RSRP measurement, where the transmission of PUCCH/PUSCH/SRS may be on serving cell(s) and cell(s) with PCI different from serving cell(s), and restricted symbols may partially or fully overlap with UL symbols
· Option 2: 
· no restriction
· Option 3: 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on the symbols configured for L1-RSRP measurement which are overlapped or partially overlapped with SSB symbols configured for L1-RSRP measurement.
For L1-RSRP measurement for cell with different PCI we already have scheduling restriction in TDD bands. The existing requirements shall also be applicable to case when RTD>CP is supported with 2TA. 
Proposal #9:  For scheduling restriction for L1-RSRP measurement on cell with different PCI when RTD>CP in FR1 -  For TDD bands no additional clarification is needed; Existing scheduling restriction covers this case.  
3. Conclusion
In this paper, we provide our views on open issues on RRM requirements for mTRP extension to unified TCI framework. Our observations and proposals are captured below:
2TA with multi-DCI  multi-TRP
Observation #1:  Existing reference point definition suggests that the reference signals associated with each coresetPoolIndex are from different cells. Which is not the case in intra-cell deployment. 
Observation #2:  The downlink reference signals associated with a coresetPoolIndex is very ambiguous.
Observation #3:  The downlink reference signals associated with a coresetPoolIndex in the RRC configured TCI state list could be up to 64 or 128 downlink RS.
Observation #4:  UE is not expected to maintain timing for all DL reference signals in the RRC configured TCI state list.
Observation #5:  The SSB resource in the PDCCH order for CFRA could be the timing reference for each TRP.
Observation #6:  The downlink RS in the indicated TCI state could be the downlink timing reference.
Observation #7:  The downlink RS in the indicated TCI state or any RS QCLed (Type A or Type C) to it could be the downlink timing reference.
Observation #8:  The active TCI state list is associated with a coresetPoolIndex
Observation #9:  The downlink timing reference could be any RS in the active TCI state list.
Observation #10:  The downlink timing reference could be RS QCLed to any RS in the active TCI state list. 
Proposal #1:  The downlink timing reference for the uplink signal is the first detected path among the downlink reference signals in the active TCI state or QCLed to the downlink reference signals in the active TCI state associated with the coresetPoolIndex. 
Proposal #2:  The timing requirements with 2 TA for multi-DCI multi-TRP are not applicable to initial access RACH and contention based RACH. 

Single-DCI mTRP
Observation #11:  For single-DCI multi-TRP for case 1, extra delay in case of adjacent SSBs in FR2 is only needed on one of the TRPs if both are not in the active TCI state list.

For single-DCI multi-TRP dual TCI switch for case 1, update the switching delay as:
                THARQ +  + max{TOk1*(Tfirst-SSB1 +AD1*TSSB1+ TSSB-proc), TOk2*(Tfirst-SSB2 + TSSB-proc)} / NR slot length;  Where AD1 = 1 if SSBs are adjacent in FR2 and TSSB1 =TSSB2 ; 0 otherwise

Multi-DCI mTRP

Observation #12:  For multi-DCI multi-TRP the extra delay for overlapped or adjacent SSBs in FR2 is only added when SSB periodicity is smaller than that of the other TRP
Observation #13:   For multi-DCI multi-TRP the extra delay for overlapped or adjacent SSBs in FR2 should also be considered for the case when SSB periodicity are equal. 
For multi-DCI multi-TRP DL TCI state switch, OL=1 if SSB overlaps or adjacent to SSB from other TRP in FR2 and SSB periodicity is equal to or less than that of other TRP, 0 otherwise.
Observation #14:  For 2TA case UE has 2 TAG and 2 DL reference timing.
Observation #15:  The TCI states(s) for each coresetPoolIndex are associated with a TAG. 
Observation #16:  The UE needs use the DL reference timing for each coresetPoolIndex for UL timing.
Observation #17:  The DL reference timing RS should be in the DL active TCI state list.
Observation #18:  For joint TCI state, the UE would track timing since its needed for DL reception and is already considered in the DL switching requirements.
Observation #19:  For separate UL TCI state switch additional time is needed – if the RS is not in or QCLed to RS in DL active TCI list. 
For multi-DCI multi-TRP with 2TA for separate UL TCI state switch, additional time for DL timing reference tracking should be added similar to DL TCI state switching.
For multi-DCI multi-TRP with 2TA not supporting RTD>CP or supporting 2TA and RTD>CP in FR1 the UL Unified TCI state switching delay is defined as: 
Known case: THARQ +  + TOk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+NM*( Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms)
Unknown case: THARQ +  + TL1-RSRP + TOuk-ref (Tfirst-SSB-DLRef + OL*T SSB-DLRef + 2ms)+ Tfirst-PL-RS  + 4*Ttarget_PL-RS + 2ms

Active TCI state list update delay for eUTCI
Update the active DL/UL TCI state list update delay to capture list update delay as “ … upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall have completed the active TCI state list update in slot …”. 

Measurement/ Scheduling Restrictions
For scheduling restriction for L1-RSRP measurement when RTD>CP in FR1 -  For UE performing L1-RSRP measurement with a different subcarrier spacing as PDSCH/PDCCH on FR1： No restriction if UE supports simultaneousRxDataSSB-DiffNumerology, otherwise - The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols and 1 symbol before and after symbols corresponding to the SSB indexes configured for L1-RSRP measurement
For scheduling restriction for L1-RSRP measurement on cell with different PCI when RTD>CP in FR1 -  For TDD bands no additional clarification is needed; Existing scheduling restriction covers this case.  
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For multi-DCI based multi-TRP operation with two TAs, UE initial transmission timing error requirements specified in
this clause is applicable for each TAG and shall be met for each TAG sepately. The reference point for each TAG is the
first detected path (in time) of [one of] the corresponding downlink reference signal(s) of the cell associated with a
coresetPoollndex having same TAG as the uplink signal [TS 38.331].
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When a MAC CE for DL TCI state switch indicates dual TCI state switch,

- If both the target TCI states are known, upon receiving PDSCH carrying MAC-CE activation command in slot n,

UE shall be able to receive UE-dedicated PDCCH/PDSCH with target TCI state of the serving cell on which TCI
state switch occurs at the first slot that is after
The UE shall be able to receive UE-

dedicated PDCCH/PDSCH with the old TCI state until slot nt+ Tuarg + 3NS2™®* where Tuarg (in slot) is the

slot
timing between DL data transmission and acknowledgement as specified in TS 38.213 [3];
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