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In this contribution, we provide our views on the remaining issues regarding the multi-TRP/panel DL transmission, one is the dynamic BWP operation and the other one is the power control for PUCCH transmission targeting different TRPs. 
Discussion
Default TCI state for PDSCH reception in single-DCI based multi-TRP
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK15][bookmark: OLE_LINK16]The higher layer parameter tci-PresentInDCI or tci-PresentInDCI-ForFormat1_2 indicates whether ‘Transmission Configuration Indication’ field is contained in DCI format 1_1 or 1_2. tci-PresentInDCI or tci-PresentInDCI-ForFormat1_2 is configured per CORESET, while PDSCH TCI states are activated per BWP. For PDSCH scheduled by DCI format 1_1 or 1_2 transmitted from a CORESET without configured tci-PresentInDCI or tci-PresentInDCI-ForFormat1_2, single DCI based single TRP DL transmission is assumed, and the UE does not require to maintain two TCI states for PDSCH reception even if the TCI codepoint containing two TCI-states. For PDSCH scheduled by DCI format 1_1 or 1_2 transmitted for a CORESET configured with tci-PresentInDCI-ForFormat1_2 or tci-PresentInDCI set as ‘enable’ and at least one TCI codepoint containing two TCI-states, two default TCI states should be maintained for the potential NCJT PDSCH reception. In order to simplify the UE behavior, we have the following proposal and corresponding TP:
Proposal 1: When at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD' and at least one TCI codepoint indicates two TCI states, 
· For PDSCH scheduled by DCI with format 1_1 or format 1_2 transmitted from a CORESET configured without tci-PresentInDCI or tci-PresentInDCI-ForFormat1_2, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
· For PDSCH scheduled by DCI with format 1_1 or format 1_2 transmitted from a CORESET configured with tci-PresentInDCI set as ‘enable’ or configured with tci-PresentInDCI-ForFormat1_2, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
TP for TS38.214
	5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. 
If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states for PDSCH scheduled by DCI with format 1_1 or format 1_2 transmitted from a CORESET configured with tci-PresentInDCI set as ‘enable’ or configured with tci-PresentInDCI-ForFormat1_2, and the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states for PDSCH scheduled by DCI with format 1_1 or format 1_2 transmitted from a CORESET configured without tci-PresentInDCI or configured with tci-PresentInDCI-ForFormat1_2.
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------



TCI indication for multi-DCI based multi-TRP DL transmission
It has been agreed that TRP-specific TCI states should be activated at RAN1#99 for multi-DCI based multi-TRP PDSCH transmission as the following agreement,
	Agreement@RAN1#99
Send LS to RAN2 as a response to R1-1911803. The LS is endorsed in R1-1913446.
Question 1. Does the total number of CORESETs per cell need to be increased from current 12 corresponding to 3 CORESETs per BWP?
RAN1 Answer1: The maximum total number of configured CORESETs per cell (across BWPs) is 16
Question 2. Does RAN1 think the current operation is sufficient for mPDCCH mTRP operation? 
RAN1 Answer 2: RAN1 would like to support 8 activated TCI states per TRP, i.e. per CORESETPoolIndex. The total number of activated TCI states that a UE supports is subject to UE capability. Further detailed design is up to RAN2. 
Question 3. RAN2 would like to ask RAN1 for confirmation that the understanding in RAN2 agreements is correct.  
RAN1 Answer 3: RAN1 would like to confirm that the understanding in RAN2 agreements is correct.


And the following agreement also achieved at RAN2#109e according to the RAN1 LS,
	Agreement@RAN1#109e
· Existing “TCI State Indication for UE-specific PDCCH MAC CE” is used for multi PDCCH-based TRP transmission.
· The legacy Rel-15 MAC CE format is used, reusing the first MAC CE reserved bit instead of a new LCID, for designing the TCI state activation/deactivation for UE-specific PDSCH MAC CE for mPDCCH case


It means that the activated TCI state(s) are associated with a specific CORESETPoolIndex by the first MAC CE reserved bit. So the specification should clarify that the TCI field contained in one DCI with format 1_1 or 1_2 codepoints the TCI state associated with the with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. Based on this analysis, we propose the following TP:
TP for TS38.214
	5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the activated TCI state(s) are associated with a CORESETPoolIndex as described in clause [6.1.3.x] of [10, TS 38.321].
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------

------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state associated with a same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE, if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with [enableDefaultBeamForCSS], the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------



BWP operation for multi-DCI based multi-TRP transmission
A UE can only transmit or receive in a single BWP. BWP switching is supported in Rel-15 based on DCI format 0_1/1_1 or higher layer configured timer. Two BWP switching indications can be received by one UE in a slot for multi-DCI based multi-TRP transmission, the corresponding UE behavior should be defined. For timer-based BWP switching, UE behavior may also different if different DCIs are received from different TRPs.
For the DCI based BWP switching, the BWP switching command may be firstly coordinated among TRPs and the UE does not expect to receive multiple DCIs in the same slot indicating different DL or UL BWP changes. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI that indicates a DL BWP change in a scheduling cell until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI as illustrated in Figure 1.


[bookmark: _Ref19022624]Figure 1 Multi-DCI based BWP switching with ideal coordination.

Proposal 2: If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI.
TP for TS38.214
	5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same active BWP and the same SCS. If a UE detects two DCIs in a same slot indicating a same active DL BWP with different time domain resource assignment field value, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI.
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------



[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For timer based BWP activation/deactivation in Rel-15, and a timer value is configured by the higher layer parameter bwp-InactivityTimer and the timer is running, the UE decrements the timer at the end of a subframe for FR1 or at the end of a half subframe for FR2 if for FR2 if the UE does not detect a DCI format 1_1 for paired spectrum or if the UE does not detect a DCI format 1_1 or DCI format 0_1 for unpaired spectrum during the interval. The UE switches to the default DL BWP from an active DL BWP when the timer expires. 
For the M-DCI based M-TRP DL transmission, one question is when the UE will restart the timer. One option is that the UE will restart the timer upon detect a DCI format 1_1 transmitted from any TRP and another option is that the UE only restart the timer upon detect a DCI format 1_1 transmitted from a specify TRP. And we think which option should be employed can be configured by the network, so we have the following proposal: 
Proposal 3: The network can configure the UE to restart the timer upon detecting a DCI format 1_1 transmitted from any TRP or a specific TRP during a subframe in FR1 or a half subframe in FR2.
For the option that the UE only restart the timer upon detect a DCI format 1_1 transmitted from a specify TRP, the index configured for each CORESET can be used for TRP distinguishing. So we have the following proposal:
Proposal 4: The UE can only restart the timer upon detecting a DCI format 1_1 transmitted from a CORESET configured with a lower CORESETPoolIndex value.

Power control for PUCCH
In single-TRP, the power control parameter and PUCCH resource are associated based on the higher layer parameter PUCCH-spatialRelationInfo activated for each PUCCH resource. Each PUCCH resource can obtain its corresponding P0, PathlossReferenceRS and closeLoopIndex according to the activated PUCCH-spatialRelationInfo by the dedicated MAC CE.
In multi-TRP, one or two PUCCH resources can be transmitted in a same slot targeting different TRP. It is not reasonable to use one set of power control parameter for all PUCCH resources targeting different TRPs. Independent power control including the open loop power control parameters and TPC command for different PUCCH resource for different TRPs are required to cope with the different channel conditions. For FR1, gNB can only be configured with one PathlossReferenceRS, while the higher layer parameter PUCCH-spatialRelationInfo is not configured. In Rel-15 the UE obtains the PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking. This should be enhanced for the multi-TRP scenario to enable multiple PathlossReferenceRS for different PUCCH resources targeting different TRPs. We provide the following solution:
Proposal 5: When a UE is configured with multi-DCI based multi-TRP transmission, the UE expects to be configured with at least two PUCCH-PathlossReferenceRS. If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex=0 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS, and obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex=1 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 1 in PUCCH-PathlossReferenceRS, where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
TP for TS38.213
	7.2.1 UE behaviour
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
· If the UE is provided pathlossReferenceRSs and is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking 
· If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to be configured with at least two PUCCH-PathlossReferenceRS. If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex equal to 0 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS, and obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex equal to 1 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 1 in PUCCH-PathlossReferenceRS, where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking.
· If the UE
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------



TPC command carried by DCI format 1_0/1_1 only applies to the scheduled PUCCH resources indicated by the PUCCH resource indicate field in the DCI, which can be used again in Rel-16 for M-TRP scenario. However, for TPC command carried by DCI format 2_2, different TPC command may only apply to a set of PUCCH resource. How to determine the correspondence between multiple TPC commands and different PUCCH resources for different TRPs should be specified. 
TPC command for PUCCH is carried by DCI format 2_2, if DCI format 2_2 can be transmitted by any TRP, one solution is the TPC command transmitted by one TRP only apply to the PUCCH resources targeting this TRP. So we have the following proposal:
Proposal 6: The TPC command carried by the DCI format 2_2 only applies to the PUCCH resources associated with the same CORESETPoolIndex value as configured for the CORESET transmitting the DCI.
Considering that DCI format 2_2 can only be transmitted from the common search space (CSS) and one TRP may not be configured with CSS, one more general solution is to introduce additional TPC field in the DCI format 2_2 for a CC for a UE, and each TPC field is associated with a CORESETPoolIndex. So we have the following proposal:
Proposal 7: Two TPC command field can be configured and indicated for a UE for a CC where each of them is associated with a CORESETPoolIndex. The TPC command carried by one TPC command field in the DCI format 2_2 only applies to the PUCCH resources associated with the same CORESETPoolIndex 
TP for TS38.213
	7.2.1 UE behaviour
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
· 
 is a TPC command value and is included in a DCI format 1_0 or DCI format 1_1 for active UL BWP b of carrier f of the primary cell c that the UE detects for PUCCH transmission occasion i or is jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI [5, TS 36.212], as described in Clause 11.3. 
· If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, and two TPC commands are carried in  a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI, the TPC command carried by the field indicated by tpc-PUCCH is associated with CORESETPoolIndex equal to 0 and only applies to the PUCCH resources associated with CORESETPoolIndex equal to 0, the TPC command carried by the field indicated by tpc-PUCCHAddictional is associated with CORESETPoolIndex equal to 1 and only applies to the PUCCH resources associated with CORESETPoolIndex equal to 1.
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------



TP for TS38.212
	7.3.1.3.3 Format 2_2
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
The parameter tpc-PUSCH or tpc-PUCCH or tpc-PUCCHadditionnal provided by higher layers determines the index(es) to the block number(s) for an UL of a cell, with the following fields defined for each block, :
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------



Conclusion
We have discussed the remaining issues for multi-TRP/multi-panel DL transmission. Our proposals are summarized below:
Proposal 1: When at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD' and at least one TCI codepoint indicates two TCI states, 
· For PDSCH scheduled by DCI with format 1_1 or format 1_2 transmitted from a CORESET configured without tci-PresentInDCI or tci-PresentInDCI-ForFormat1_2, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
· For PDSCH scheduled by DCI with format 1_1 or format 1_2 transmitted from a CORESET configured with tci-PresentInDCI set as ‘enable’ or configured with tci-PresentInDCI-ForFormat1_2, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 2: If a UE detects two DCIs indicating a same active DL BWP change in a same slot, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI.
Proposal 3: The network can configure the UE to restart the timer upon detecting a DCI format 1_1 transmitted from any TRP or a specify TRP during a subframe in FR1 or a half subframe in FR2.
Proposal 4: The UE can only restart the timer upon detect a DCI format 1_1 transmitted from a CORESET configured with a lower CORESETPoolIndex value.
Proposal 5: When a UE is configured with multi-DCI based multi-TRP transmission, the UE expects to be configured with at least two PUCCH-PathlossReferenceRS. If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex=0 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS and obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex=1 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 1 in PUCCH-PathlossReferenceRS where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
Proposal 6: The TPC command carried by the DCI format 2_2 only applies to the PUCCH resources associated with the same CORESETPoolIndex value as configured for the CORESET transmitting the DCI.
Proposal 7: Two TPC command field can be configured and indicated for a UE for a CC where each of them is associated with a CORESETPoolIndex. The TPC command carried by one TPC command field in the DCI format 2_3 only applies to the PUCCH resources associated with the same CORESETPoolIndex.
List of proposed TPs
TPs for TS38.214
	5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. 
If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states for PDSCH scheduled by DCI with format 1_1 or format 1_2 transmitted from a CORESET configured with tci-PresentInDCI set as ‘enable’ or configured with tci-PresentInDCI-ForFormat1_2, and the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the first TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states for PDSCH scheduled by DCI with format 1_1 or format 1_2 transmitted from a CORESET configured without tci-PresentInDCI or configured with tci-PresentInDCI-ForFormat1_2.
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------

	5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the activated TCI state(s) are associated with a CORESETPoolIndex as described in clause [6.1.3.x] of [10, TS 38.321].
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------

------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state associated with a same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE, if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with [enableDefaultBeamForCSS], the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentInDCI-ForFormat1_2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------

	5.1 UE procedure for receiving the physical downlink shared channel
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same active BWP and the same SCS. If a UE detects two DCIs in a same slot indicating a same active DL BWP with different time domain resource assignment field value, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the DCI until the beginning of a slot indicated by the smaller slot offset value of the time domain resource assignment fields in the two DCI.
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------


TPs for TS38.213
	7.2.1 UE behaviour
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
· If the UE is provided pathlossReferenceRSs and is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking 
· If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to be configured with at least two PUCCH-PathlossReferenceRS. If the UE is not provided PUCCH-SpatialRelationInfo, the UE obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex equal to 0 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 0 in PUCCH-PathlossReferenceRS, and obtains the referenceSignal value for the PUCCH resources associated with CORESETPoolIndex equal to 1 in PUCCH-PathlossReferenceRS from the pucch-PathlossReferenceRS-Id with index 1 in PUCCH-PathlossReferenceRS, where the RS resource is either on a same serving cell or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking.
· If the UE
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------

	7.2.1 UE behaviour
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
· 
 is a TPC command value and is included in a DCI format 1_0 or DCI format 1_1 for active UL BWP b of carrier f of the primary cell c that the UE detects for PUCCH transmission occasion i or is jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI [5, TS 36.212], as described in Clause 11.3. 
· If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, and two TPC commands are carried in  a DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI, the TPC command carried by the field indicated by tpc-PUCCH is associated with CORESETPoolIndex equal to 0 and only applies to the PUCCH resources associated with CORESETPoolIndex equal to 0, the TPC command carried by the field indicated by tpc-PUCCHAddictional is associated with CORESETPoolIndex equal to 1 and only applies to the PUCCH resources associated with CORESETPoolIndex equal to 1.
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------


TPs for TS38.212
	7.3.1.3.3 Format 2_2
------------------------------------------------- <Unchanged parts are omitted> ------------------------------------------------
The parameter tpc-PUSCH or tpc-PUCCH or tpc-PUCCHadditionnal provided by higher layers determines the index(es) to the block number(s) for an UL of a cell, with the following fields defined for each block, :
------------------------------------------------- <Unchanged parts are omitted>-------------------------------------------------
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