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Introduction
This contribution provides Samsung’s view regarding the maintenance issues for Rel-18 MIMO [1].

Multi-TRP enhancement
1.1 Unified TCI framework extension for multi-TRP
It has been agreed in RAN1#110b-e that for PDCCH reception(s), the RRC configuration (apply-IndicatedTCIState) can be applied to PDCCH repetition, PDCCH-SFN, and PDCCH w/o repetition/SFN. The corresponding descriptions of applying the RRC configuration to the PDCCH-SFN (when sfnSchemePdcch is configured) and PDCCH w/o repetition/SFN have been respectively implemented in the TS 38.214 and TS 38.213. However, applying the RRC configuration to the PDCCH repetition is not captured in the related specification(s). We, therefore, propose the following TP:   

Proposal 1: Support the following TP for Clause 10.1 in the TS 38.213.
	For a CORESET with index 0, 
[bookmark: _Hlk99980026]-	if the UE is provided TCI-State and followUnifiedTCI-State for the CORESET, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET and a DM-RS antenna port for PDSCH receptions scheduled by DCI formats provided by PDCCH receptions in the CORESET are quasi co-located with the reference signals provided by the indicated TCI-State [6, TS 38.214]
-	else if the UE is provided dl-OrJointTCI-StateList and is indicated a first TCI-State and a second TCI-State, and apply-IndicatedTCIState for the CORESET
-	if apply-IndicatedTCIState = ‘first’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State,
-	if apply-IndicatedTCIState = ‘second’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the second TCI-State,
-	if apply-IndicatedTCIState = ‘both’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first and the second TCI-State. 
If apply-IndicatedTCIState = ‘first’ or ‘second’ for the CORESET, the PDCCH receptions in the CORESET can be associated with a search space set configured with searchSpaceLinkingId.
-	else, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with 
-	the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-	a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure, or a SS/PBCH block the UE identified during a most recent configured grant PUSCH transmission as described in clause 19.

If a UE is provided dl-OrJointTCI-StateList and is indicated a first TCI-State and a second TCI-State, and is provided apply-IndicatedTCIState for a CORESET, other than a CORESET with index 0, 
-	if the CORESET is associated only with USS sets and/or Type3-PDCCH CSS sets 
-	if apply-IndicatedTCIState = ‘first’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State
-	if apply-IndicatedTCIState = ‘second’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the second TCI-State
-	if apply-IndicatedTCIState = ‘both’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State and the second TCI-State
-	if the CORESET is associated at least with CSS sets other than Type3-PDCCH CSS sets,
-	if apply-IndicatedTCIState = ‘first’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State
-	if apply-IndicatedTCIState = ‘second’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the second TCI-State
-	if apply-IndicatedTCIState = ‘both’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State and the second TCI-State
-	if apply-IndicatedTCIState = ‘none’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by a TCI state indicated by a MAC CE activation command for the CORESET
If apply-IndicatedTCIState = ‘first’ or ‘second’ for the CORESET, the PDCCH receptions in the CORESET can be associated with a search space set configured with searchSpaceLinkingId.



Extensions of the cell-specific beam resetting behaviors under the unified TCI framework to the Rel-18 S-DCI based MTRP operation were agreed in RAN1#115, and captured in the TS 38.213. For serving cells associated with a single BFD RS set  and for a UE indicated with two TCI states, we still need to specify how the UE would implicitly determine the BFD RS set  according to the RS index(es) indicated in the two TCI states. Otherwise, the cell-specific BFR procedure for the Rel-18 S-DCI based MTRP operation is not complete. We therefore propose the following TP.    e the following TP to reveal the above. not to be updated) by the indicated TCI state(s) especially when the rece 
Proposal 2: Support the following TP for Clause 6 in the TS 38.213.
	<Unchanged parts are omitted>

If the UE is not provided  by failureDetectionResourcesToAddModList for a BWP of the serving cell, the UE determines the set  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH, or by one or two TCI state(s) if the UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList. If the UE is not provided  and  for a BWP of the serving cell, the UE determines the set  and  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for first and second CORESETs that the UE uses for monitoring PDCCH, respectively, where the UE is provided two coresetPoolIndex values 0 and 1 for the first and second CORESETs, or is not provided coresetPoolIndex value for the first CORESETs and is provided coresetPoolIndex value of 1 for the second CORESETs, respectively. If there are two RS indexes in a TCI state, the set  or , or  includes RS indexes configured with qcl-Type set to 'typeD' for the corresponding TCI states. If a CORESET that the UE uses for monitoring PDCCH includes two TCI states and the UE is provided sfnSchemePdcch set to 'sfnSchemeA' or 'sfnSchemeB', the set  includes RS indexes in the RS sets associated with the two TCI states. 
<Unchanged parts are omitted>



Furthermore, to enable cell-specific beam resetting for the Rel-18 M-DCI based MTRP operation or to specify UE’s behaviors of beam resetting for the Rel-18 M-DCI based MTRP operation when the TRP-specific BFR is not supported by the UE (because of the UE’s optional capability signaling), the following TPs need to be adopted as well. Otherwise, extensions of the cell-specific BFR to the Rel-18 M-DCI based MTRP operation under the unified TCI framework would not be possible, or the UE’s beam resetting behaviors for the Rel-18 M-DCI based MTRP operation when the TRP-specific BFR is not supported by the UE would become undefined.  
Proposal 3: Support the following TP for Clause 6 in the TS 38.213.
	*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList and is indicated one or two TCI state(s) for the PCell or the PSCell [6, TS 38.214] associated with  and , after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and the PUCCH, using a same spatial domain filter as for the last PRACH transmission using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1 
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
If the UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on an active DL BWP of a serving cell, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on the active DL BWP of the serving cells,
the two indicated TCI states are specific to the first and second CORESETs, respectively.

*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList and is indicated one or two TCI state(s) for the PCell or the PSCell associated with  and , and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and PUCCH, using a same spatial domain filter as for the last PRACH transmission using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1 
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
If the UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on an active DL BWP of a serving cell, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on the active DL BWP of the serving cells,
the two indicated TCI states are specific to the first and second CORESETs, respectively.

*** Unchanged parts are omitted ***
For serving cells associated with  and , if a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList and is indicated one or two TCI state(s), after 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, on the SCell (s) indicated by the MAC CE, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and PUCCH, using a same spatial domain filter as the one corresponding to , if any, and using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding SCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding SCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding SCell
If the UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on an active DL BWP of a serving cell, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on the active DL BWP of the serving cells,
the two indicated TCI states are specific to the first and second CORESETs, respectively.
*** Unchanged parts are omitted ***



In the TS 38.214, subset based TCI state(s) updates for Rel-17 STRP and Rel-18 SDCI based MTRP operations are not clearly differentiated, which would result in some ambiguities in UE behaviors such that the texts intended for the Rel-17 STRP operation could be applied to the Rel-18 SDCI based MTRP operation. In addition, the TCI state subset update for the Rel-18 SDCI based MTRP operation should be applicable for both DL and UL. Hence, we provide the following TP by address these issues.  
Proposal 4: Support the following TP for Clause 5.1.5 in the TS 38.214
	<Unchanged parts are omitted>

When a UE is configured with dl-OrJointTCI-StateList, and if the UE is configured with unifiedTCI-StateType is set as ‘separate’, and if the UE receives a TCI codepoint from an activation command as described in clause 6.1.3.47 of [10, TS 38.321] mapped with either of {TCI-State, TCI-UL-State}, the UE shall update the one indicated {TCI-State, TCI-UL-State} and maintain the other {TCI-State, TCI-UL-State} that is not updated by the received TCI codepoint.
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-states or TCI-UL-States, if the UE receives a TCI codepoint from an activation command as described in clause 6.1.3.70, 6.1.3.71 of [10, TS 38.321] mapped with a sub-set of first and second TCI-State(s) and/or a sub-set of first and second TCI-UL-State(s), the UE shall update the first/second TCI-State(s) and/or first/second TCI-UL-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated first/second TCI-State(s) and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint.
<Unchanged parts are omitted>



And, for aperiodic SRS resource set not configured with higher layer parameter applyIndicatedTCIState and following the indicated TCI state(s) specific to the corresponding coresetPoolIndex value, the same CORESET restrictions as in other cases for the Rel-18 M-DCI based MTRP operation under the unified TCI framework are needed. Hence, we have the following proposal.    e the following TP to reveal the above. not to be updated) by the indicated TCI state(s) especially when the rece 
Proposal 5: Support the following TP for Clause 6.2.1 in the TS 38.214
	<Unchanged parts are omitted>

When the UE is configured dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, and if the UE is configured with [[followUnifiedTCI-StateSRS]] to, a periodic, semi-persistent or aperiodic SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook', 'nonCodebook' or 'antennaSwitching' or to an aperiodic SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' 
-	The UE may be configured by higher layer parameter applyIndicatedTCIState to the SRS resource set to indicate whether the UE shall apply the first or the second indicated TCI-State or TCI-UL-State to the SRS resource set. 
-	When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the first and second indicated TCI-States or TCI-UL-States correspond to the indicated TCI-States or TCI-UL-States specific to coresetPoolIndex value 0 and value 1, respectively. 
-	When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and the aperiodic SRS resource set which is not configured with higher layer parameter applyIndicatedTCIState and the aperiodic SRS resource set is triggered by PDCCH on a CORESET associated with a coresetPoolIndex value and provided followUnifiedTCI-State, that does not include a CORESET with index 0 and are associated only with USS sets and/or Type3-PDCCH CSS sets, or with CSS sets other than Type3-PDCCH CSS sets, the UE shall apply the indicated TCI-State or TCI-UL-State specific to the coresetPoolIndex value to the aperiodic SRS resource set. 
-	When two SRS resource sets with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' are configured, the UE does not expectthat the first indicated TCI-State or TCI-UL-State is applied to the second SRS resource set and that the second indicated TCI-State or TCI-UL-State is applied to the first SRS resource set.
<Unchanged parts are omitted>



The following agreement made in RAN1 #114bis specifies default QCL assumption(s) for PDSCH reception(s) – when the scheduling offset is less than a threshold – in a M-DCI based MTRP system.
	Agreement from RAN1 #114bis
On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying a scheduling DCI and the first symbol of the scheduled PDSCH is smaller than a threshold:
· If the UE doesn’t support the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2:
· The UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the scheduled PDSCH reception
· The UE doesn’t expect to be scheduled with PDSCH with scheduling offset less than a threshold of the PDSCH if scheduled by a CORESET associated with coresetPoolIndex value 1 
· Note: If the UE supports the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2, UE can use both indicated joint/DL TCI states to buffer the received signal before a threshold.


It has also been agreed in RAN1 that activated TCI state(s) specific to a coresetPoolIndex value for MDCI based MTRP can be associated with the serving cell PCI or a PCI other than the serving cell PCI. Hence, the above UE behaviors can be applied to inter-cell multi-TRP as well when the UE is configured with SSB-MTC-AdditionalPCI. A simple extension would be to allow coresetPoolIndex value 0 associated to the serving cell PCI – this would also comply with the fact that non-UE-dedicated channels can only be received from the serving cell PCI.

Proposal 6: Apply the default QCL assumption(s) for PDSCH reception(s) in MDCI based MTRP to inter-cell MDCI based MTRP with coresetPoolIndex 0 associated to the serving cell PCI.

For intra-cell MTRP transmission, when the scheduling offset is smaller than timeDurationForQCL, the Rel-15/16 like “default” beam(s) for PDSCH reception would not be needed as the UE can always use the indicated TCI states for both UE-dedicated/non-UE-dedicated PDSCH receptions. However, the beam(s)/TCI state(s) used before and after the threshold timeDurationForQCL could be different when the [TCI selection field] is present in DCI format 1_1/1_2 to enable dynamic TRP(s) selection/switching. Allowing gNB the flexibility of dynamic switching between single and MTRP transmissions, it may become necessary to restrict the maximum rank of transmission per single TRP transmission before the threshold timeDurationForQCL to avoid application of the wrong beam(s) for reception of some layers of PDSCH(s). That is, the maximum rank of transmission per single TRP transmission may need to be restricted to the half of the maximum rank that UE supports for MTRP transmission (as reported in maxNumberMIMO-LayersPDSCH).

Proposal 7: For S-DCI based intra-cell MTRP transmission with [TCI selection field] present, when the scheduling offset is smaller than timeDurationForQCL threshold, the maximum rank of transmission per single TRP before timeDurationForQCL needs to be restricted to the half of the maximum rank that UE supports for MTRP transmission.
	5.1.5	Antenna ports quasi co-location 
<Unchanged parts are omitted>

-    When the UE is configured with tciSelection-PresentInDCI jointly for both DCI formats 1_1 and 1_2 in the same DL BWP, and when the UE receives a DCI format 1_1/1_2 that schedules or activates PDSCH reception, the UE shall determine the indicated joint/DL TCI state(s) for the PDSCH reception according to the following:
-   If the DCI format 1_1/1_2 indicates codepoint "00" for the [TCI selection field], the UE shall apply the first one of two indicated joint/DL TCI states to all PDSCH DM-RS port(s) of corresponding PDSCH transmission occasion(s) scheduled or activated by the DCI format 1_1/1_2.
-   If the DCI format 1_1/1_2 indicates codepoint "01" for the [TCI selection field], the UE shall apply the second one of two indicated joint/DL TCI states to all PDSCH DM-RS port(s) of corresponding PDSCH transmission occasion(s) scheduled or activated by the DCI format 1_1/1_2.
-   If the DCI format 1_1/1_2 indicates codepoint "10" for the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the PDSCH reception scheduled or activated by the DCI format 1_1/1_2.
-   If the scheduling offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is less than [timeDurationForQCL], the maximum rank of PDSCH scheduled per each indicated joint/DL TCI state before [timeDurationForQCL] is restricted to the half of the value reported in maxNumberMIMO-LayersPDSCH.

<Unchanged parts are omitted>




1.2 Two TAs for multi-DCI
PDCCH order when cell indicator and PRACH association indicator are set to zero

In RAN1#115, the following conclusion was reached:

	Conclusion
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, the UE does not expect the cell indicator field and PCI indicator field to be non-zero simultaneously. 
· FFS: cell indicator field and PCI indicator field are not non-zero simultaneously
· Including potential specification impact



An open point in this conclusion is what happens when “cell indicator field and PCI indicator field (renamed to PRACH association indicator) are not non-zero simultaneously”. In this case, the legacy behavior of the PDCCH order is followed. We think that the specification is clear, and no further update is needed regarding this subject matter.

Observation 1: For multi-DCI based multi-TRP with two TA enhancement, and for L1/L2-Triggered mobility, if cell indicator field and PRACH association indicator field are not non-zero simultaneously, legacy PDCCH order behavior is followed.

Downlink reference timing for PRACH preamble transmission

In RAN1#115, the following conclusion was reached:

	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.



An open point in this agreement is the details of how to determine the PRACH downlink reference timing for intra-cell multi-DCI based multi-TRP operation with two TA enhancement. The ‘PRACH association indicator’ which is referred to as the ‘PCI indicator’ in the aforementioned agreement, determines PL-RS for the PRACH transmission:
· If the indicator is ‘0’, the PRACH power is determined based on the DL-RS that the DM-RS of the PDCCH order is quasi co-located with. In this case, the downlink reference timing of the TAG-ID associated with the SSB associated the DL-RS is used.
· If the indicator is ‘1’, the PRACH power is determined based on the indicated SS/PBCH block in the PDCCH order. In this case, the downlink reference timing of the TAG-ID associated with the SSB indicated the PDCCH order is used.
Therefore, we suggest the following text proposal for TS 38.213 to clarify that the UE transmits the PRACH preamble using the downlink transmission time associated with the SS/PBCH block used to determine PRACH preamble transmission power.

Proposal 8: Support the following TP for Clause 4.2 in the TS 38.213.
	4.2	Transmission timing adjustments
A UE can be provided a value  of a timing advance offset for a serving cell by n-TimingAdvanceOffset for the serving cell. If for a serving cell the UE is provided two coresetPoolIndex values 0 and 1 for first and second CORESETs, or is not provided coresetPoolIndex value for first CORESETs and is provided coresetPoolIndex value of 1 for second CORESETs, the UE can be provided first and second  values by n-TimingAdvanceOffset and n-TimingAdvanceOffset2 for transmissions with first and second spatial filters associated with first and second TCI states for the first and second CORESETs, respectively. A UE can be provided a second  value for transmissions with second spatial domain filters corresponding to second TCI states or to second SS/PBCH block receptions associated with physCellId different from physCellId for the serving cell in addition to a first  value for transmissions with first spatial domain filters corresponding to first TCI states or to first SS/PBCH block receptions associated with physCellId for the serving cell. The first and second  values correspond to first and second TAGs indicated in respective MAC RARs [11, TS 38.321] having an association indicated by tag-Id-ptr with first and second joint TCI states provided by dl-OrJointTCI-StateList or first and second UL TCI states provided by ul-TCI-State-List. If the UE is not provided n-TimingAdvanceOffset for a serving cell, the UE determines a default value  of the timing advance offset for the serving cell as described in [10, TS 38.133]. A UE transmits PRACH preamble using the downlink reference timing of the TAG associated with the SS/PBCH block used to determine the PRACH preamble transmit power as described in clause 7.4.



Reference signal enhancement
1.3 Increased number of orthogonal DMRS ports (Including increasing orthogonal DMRS ports for UL/DL MU-MIMO and 8 Tx UL SU-MIMO)
The maximum number of different DMRS types for all DCI formats
In RAN1#114bis, it is concluded as follows that all DCI formats except fallback DCIs (i.e., DCI format 0_0 and 1_0) can indicate Rel-18 DMRS ports.
	Conclusion in RAN1#114b
DCI formats 1_1/1_2/0_1/0_2 and other DCI formats (except for DCI format 0_0/1_0), which are specified as equally applied as at least one of DCI formats 1_1/1_2/0_1/0_2, can indicate Rel.18 DMRS ports.



Based on the above conclusion, in Clause 5.1.6.2 in TS38.214, the reception procedure for DMRS indicated by different DCI format has been specified as follows. Here, considering UE’s receiving operation, we would like to focus on DL DCI format and corresponding DL DMRS types.
	5.1.6.2 DM-RS reception procedure
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB. The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_3.
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in pdsch-ConfigMulticast instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config.



In the Clause 5.1.6.2, DMRS reception procedure has been specified based on DCI format 1_1, and by using the above specification text, it can be equally applied for DMRS reception procedure which is driven by DCI format 1_2, 1_3, and 4_2. Each DCI format (except DCI format 1_3) has its own RRC parameters for DMRS indication.
· For DCI format 1_2, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 can be used to indicate DMRS, instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB which are utilized for DCI format 1_1.
· For DCI format 1_3, same RRC parameters for DCI format 1_1 are utilized.
· For DCI format 4_2, instead of RRC parameters for DCI format 1_1, dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in pdsch-ConfigMulticast can be used to indicate DMRS.

Observation 2: Different DCI formats can indicate different DMRS types, based on different RRC parameters.

In order to inform the supported DMRS types from UE to gNB, two UE capabilities are defined in Rel-15 (FG 2-10) and Rel-18 (FG 40-4-1g) as follows:

	2-10
	Support DMRS type (downlink)
	Support DMRS {type 1, both type 1 and type 2}
	
	supportedDMRS-TypeDL
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Type 1 is mandatory with capability signalling.
 
Type 2 is optional with capability signalling



	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PDSCH
	Per FS
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling



By reporting FG 2-10, UE can report either “type 1” or “both type1 and type 2” where type 1 and type 2 here stand for Rel-15 DMRS type 1, and Rel-15 DMRS type 2, respectively.
By reporting FG 40-4-1g, UE can report either “etype 1” or “both etype 1 and etype 2” where etype 1 and etype 2 here stand for Rel-18 enhanced DMRS type 1, and Rel-18 enhanced DMRS type 2, respectively.

Observation 3: Current UE capabilities FG 2-10 and FG 40-4-1g can report the DMRS types UE can support which can be up to 4 different DMRS types.

Given possibly supported DCI formats and DMRS types from a certain UE, gNB can configure appropriate RRC parameters for DCI format and corresponding RRC parameters for DMRS types. As a consequence, when a UE reports up to 4 different DMRS types are supported, the UE can be configured with up to 4 different DMRS types from across all DCI formats which the UE can monitor. In this case, the UE shall prepare reception procedure for 4 different DMRS types, which means 4 different MMSE coefficient filters are ready to be used for channel estimation in advance, which could be burden to UE from memory and processing point of view. Hence, it is informative to gNB if a UE can report a new UE capability including the information of the maximum number of configured DMRS types for across all DL DCI formats per cell so that the UE can indicate to gNB the processing limit considering DMRS channel estimation. Since Rel-15 DMRS type is mandatorily supported for demodulation of PDSCH scheduled by DCI format 1_0, the candidate value could be one of 2, 3, or 4, which can be also discussed in UE feature session.

Proposal 9: Introduce a UE capability introducing the maximum number of configured DMRS types for across all DL DCI formats per cell (except DCI format 1_0).


1.4 [bookmark: _Toc131604772]SRS enhancement targeting TDD CJT and 8 TX operation

RRC parameter for the number of SRS ports
In case of TDMed port mapping for 8-port SRS, the following specification can be revised by using agreed RRC parameter. The enabler of TDMed port mapping for 8-port SRS is now based on a RRC parameter nrofSRS-Ports-n8, and if nrofSRS-Ports-n8 equals ‘ports8tdm’, then TDMed port mapping for 8-port SRS is enabled, and if nrofSRS-Ports-n8 equals ports8, then it is disabled. Hence, legacy RRC parameter nrofSRS-Ports is distinguished with nrofSRS-Ports-n8 to express the number of ports where nrofSRS-Ports is used for 1, 2, or 4 ports and nrofSRS-Ports-n8 is used for 8. Based on this signalling structure, we would like to revise the following specification text accordingly. Also, it is further clarified that subsets of ports are transmitted only in consecutive symbols.

Proposal 10: Support the following TP for Clause 6.1.1.1 in TS38.214.
· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource. However, in TS 38.214, this parameter is not used in somewhere, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for the number of antenna ports in TS 38.214.
· Consequences if not approved: The RRC parameter for 8-port SRS resource is missing in TS38.214.
· TP is for TS38.214 v18.2.0.
	[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc162184953]6.1.1.1	Codebook based UL transmission
<Unchanged parts are omitted>
[bookmark: _Hlk86172259]When only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clauses 7.3.1.1.2, 7.3.1.1.3 and 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_1, 0_2 and 0_3 or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3. When two SRS resource sets are configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3 and the UE applies the indicated SRI and TPMI to one or more PUSCH repetitions according to the first SRS resource set. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 in SRS-Config, as defined in Clause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.





TDM and non-TDM based 8-port SRS and codebook type reporting
In [3], RAN4 kindly sent additional LS reply on relative phase/power error requirements within port groups for 8TX UE. The part of LS reply is captured as follows:
	[bookmark: _Hlk160110680]Additionally, RAN4 further discussed coherence between PUSCH and 8-ports SRS with partial dropping. The approved reply LS of R4-2321728 says that “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” in the answer for Question 1. It is RAN4’s understanding that the current capability wouldn’t allow a UE to indicate that the UE supports codebook 1 with not TDMed SRS, while the same UE can also support codebook 2, 3, or 4 with TDM’d SRS. If the RAN4 understanding is correct, RAN4’d like to request RAN1 to consider allowing UE to indicate the above mentioned cases, details are up to RAN1.



The current capabilities relevant on highlighted part above are captured as follows:
	40-7-1
	Basic features for Codebook-based 
8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH

2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH

3. SRS 8 Tx ports—codebook
	 
	Yes
	n/a
	Codebook-based 8Tx PUSCH 
is not supported
	Per 
FSPC
	No
	No
	No
	Component 1 candidate values: 
{1,2, 3, 4, 5, 6, 7, 8}
 
Component 2 candidate values: {1,2}
 
Component 3 candidate values: 
{noTDM, TDM and noTDM}
 
A UE that supports FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling



	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH—codebook1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH
—codebook1 is not supported
	Per 
FSPC
	No
	No
	No
	2. Component candidate values: 
{(4,1), (2,2), both}
	Optional with capability signaling

	40-7-1b
	Codebook-based 8Tx PUSCH—codebook2
	Support of codebook-based 8Tx PUSCH—codebook2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH
—codebook2 is not supported
	Per 
FSPC
	No
	No
	No
	 
	Optional with capability signaling

	40-7-1c
	Codebook-based 8Tx PUSCH—codebook3
	Support of codebook-based 8Tx PUSCH—codebook3
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH
—codebook3 is not supported
	Per 
FSPC
	No
	No
	No
	 
	Optional with capability signaling

	40-7-1d
	Codebook-based 8Tx PUSCH—codebook4
	Support of codebook-based 8Tx PUSCH—codebook4 
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH
—codebook4 is not supported
	Per 
FSPC
	No
	No
	No
	 
	Optional with capability signaling



By using Component 3 in FG 40-7-1 above, a UE can report whether it supports non-TDM based 8-port SRS only, or both non-TDM and TDM based 8-port SRS. And corresponding supported codebook type can be reported from UE by using at least one of FG 40-7-1a, FG 40-7-1b, FG 40-7-1c, and FG 40-7-1d. But as RAN4 mentioned, current UE capability FG 40-7-1a, FG 40-7-1b, FG 40-7-1c, and FG 40-7-1d cannot distinguish the possibly supported codebook types for each of non-TDM based 8-port SRS and TDM based 8-port SRS, which means that gNB can understand this UE capability as only one combination of supported codebook types which is commonly applied to both non-TDM and TDM based 8-port SRS. However, due to the different nature of non-TDM and TDM based 8-port SRS and also RAN4 mentioned, the corresponding supported codebook type for non-TDM and TDM based 8-port SRS could be different even from the same UE. Hence, we would like to introduce UE capability signalling to report one more combination of supported codebook types which can be applied to TDM based 8-port SRS, while the current UE capability FG 40-7-1a, FG 40-7-1b, FG 40-7-1c, and FG 40-7-1d can be applied to non-TDM based 8-port SRS since non-TDM is basically supported by the structure of Component 3 in FG 40-7-1. The detail of the UE capability can be discussed in UE feature session.

Proposal 11: Introduce UE capability to indicate supported codebook types corresponding to TDM based 8-port SRS. (Current UE capability FG 40-7-1a, FG 40-7-1b, FG 40-7-1c, and FG 40-7-1d can be applied to non-TDM based 8-port SRS).


[bookmark: _Toc131604774]UL precoding indication for multi-panel transmission
In legacy, when a PDCCH schedules a PUSCH, the timeline requirement should be satisfied according to the TS 38.214 specification copied below. Compared with legacy, the UE needs to prepare one more PUSCH for a serving cell, it would require more time for the UE to prepare the PUSCH. Additional timeline would be necessary for multi-DCI based STxMP PUSCH+PUSCH scheduling and the additional timeline can be defined as UE capability for multi-DCI based STxMP PUSCH+PUSCH. 
	[bookmark: _Toc11352166][bookmark: _Toc20318056][bookmark: _Toc27299954][bookmark: _Toc29673231][bookmark: _Toc29673372][bookmark: _Toc29674365][bookmark: _Toc36645595][bookmark: _Toc45810644][bookmark: _Toc130409851]6.4	UE PUSCH preparation procedure time
[bookmark: _Hlk496824026][bookmark: _Hlk131696516]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and Koffset, if configured, and the start S and length L of the PUSCH allocation indicated by 'Time domain resource assignment' of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, the PDCCH candidate that ends later in time is used.




Proposal 12: Additional timeline is introduced for multi-DCI based STxMP PUSCH+PUSCH scheduling as UE capability.


Conclusion
In this contribution, the following observation and proposals are given: 

Unified TCI state extension to multi-TRP

Proposal 1: Support the following TP for Clause 10.1 in the TS 38.213.
	For a CORESET with index 0, 
-	if the UE is provided TCI-State and followUnifiedTCI-State for the CORESET, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET and a DM-RS antenna port for PDSCH receptions scheduled by DCI formats provided by PDCCH receptions in the CORESET are quasi co-located with the reference signals provided by the indicated TCI-State [6, TS 38.214]
-	else if the UE is provided dl-OrJointTCI-StateList and is indicated a first TCI-State and a second TCI-State, and apply-IndicatedTCIState for the CORESET
-	if apply-IndicatedTCIState = ‘first’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State,
-	if apply-IndicatedTCIState = ‘second’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the second TCI-State,
-	if apply-IndicatedTCIState = ‘both’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first and the second TCI-State. 
If apply-IndicatedTCIState = ‘first’ or ‘second’ for the CORESET, the PDCCH receptions in the CORESET can be associated with a search space set configured with searchSpaceLinkingId.
-	else, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with 
-	the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-	a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure, or a SS/PBCH block the UE identified during a most recent configured grant PUSCH transmission as described in clause 19.

If a UE is provided dl-OrJointTCI-StateList and is indicated a first TCI-State and a second TCI-State, and is provided apply-IndicatedTCIState for a CORESET, other than a CORESET with index 0, 
-	if the CORESET is associated only with USS sets and/or Type3-PDCCH CSS sets 
-	if apply-IndicatedTCIState = ‘first’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State
-	if apply-IndicatedTCIState = ‘second’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the second TCI-State
-	if apply-IndicatedTCIState = ‘both’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State and the second TCI-State
-	if the CORESET is associated at least with CSS sets other than Type3-PDCCH CSS sets,
-	if apply-IndicatedTCIState = ‘first’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State
-	if apply-IndicatedTCIState = ‘second’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the second TCI-State
-	if apply-IndicatedTCIState = ‘both’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the reference signals provided by the first TCI-State and the second TCI-State
-	if apply-IndicatedTCIState = ‘none’, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by a TCI state indicated by a MAC CE activation command for the CORESET
If apply-IndicatedTCIState = ‘first’ or ‘second’ for the CORESET, the PDCCH receptions in the CORESET can be associated with a search space set configured with searchSpaceLinkingId.



Proposal 2: Support the following TP for Clause 6 in the TS 38.213.
	<Unchanged parts are omitted>

If the UE is not provided  by failureDetectionResourcesToAddModList for a BWP of the serving cell, the UE determines the set  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH, or by one or two TCI state(s) if the UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList. If the UE is not provided  and  for a BWP of the serving cell, the UE determines the set  and  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for first and second CORESETs that the UE uses for monitoring PDCCH, respectively, where the UE is provided two coresetPoolIndex values 0 and 1 for the first and second CORESETs, or is not provided coresetPoolIndex value for the first CORESETs and is provided coresetPoolIndex value of 1 for the second CORESETs, respectively. If there are two RS indexes in a TCI state, the set  or , or  includes RS indexes configured with qcl-Type set to 'typeD' for the corresponding TCI states. If a CORESET that the UE uses for monitoring PDCCH includes two TCI states and the UE is provided sfnSchemePdcch set to 'sfnSchemeA' or 'sfnSchemeB', the set  includes RS indexes in the RS sets associated with the two TCI states. 
<Unchanged parts are omitted>



Proposal 3: Support the following TP for Clause 6 in the TS 38.213.
	*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList and is indicated one or two TCI state(s) for the PCell or the PSCell [6, TS 38.214] associated with  and , after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and the PUCCH, using a same spatial domain filter as for the last PRACH transmission using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1 
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
If the UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on an active DL BWP of a serving cell, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on the active DL BWP of the serving cells,
the two indicated TCI states are specific to the first and second CORESETs, respectively.

*** Unchanged parts are omitted ***
If a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList and is indicated one or two TCI state(s) for the PCell or the PSCell associated with  and , and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and PUCCH, using a same spatial domain filter as for the last PRACH transmission using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1 
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the PCell or the PSCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the PCell or the PSCell
If the UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on an active DL BWP of a serving cell, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on the active DL BWP of the serving cells,
the two indicated TCI states are specific to the first and second CORESETs, respectively.

*** Unchanged parts are omitted ***
For serving cells associated with  and , if a UE is provided dl-OrJointTCI-StateList or ul-TCI-StateList and is indicated one or two TCI state(s), after 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	if SSB-MTC-AdditionalPCI is not provided, monitors PDCCH in all CORESETs, on the SCell (s) indicated by the MAC CE, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUSCH, PUCCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUSCH and PUCCH, using a same spatial domain filter as the one corresponding to , if any, and using the following parameters for determination of a corresponding power as described in clauses 7.1.1, 7.2.1, and 7.3.1
-	the RS index  for obtaining the downlink pathloss estimate
-	the values of , , and the PUSCH power control adjustment state  provided by p0AlphaSetforPUSCH associated with the smallest value of ul-powercontrolId for the corresponding SCell
-	the value of  and the PUCCH power control adjustment state  provided by p0AlphaSetforPUCCH associated with the smallest value of ul-powercontrolId for the corresponding SCell 
-	the values of , , and the SRS power control adjustment state  provided by p0AlphaSetforSRS associated with the smallest value of ul-powercontrolId for the corresponding SCell
If the UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on an active DL BWP of a serving cell, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on the active DL BWP of the serving cells,
the two indicated TCI states are specific to the first and second CORESETs, respectively.
*** Unchanged parts are omitted ***



Proposal 4: Support the following TP for Clause 5.1.5 in the TS 38.214
	<Unchanged parts are omitted>

When a UE is configured with dl-OrJointTCI-StateList, and if the UE is configured with unifiedTCI-StateType is set as ‘separate’, and if the UE receives a TCI codepoint from an activation command as described in clause 6.1.3.47 of [10, TS 38.321] mapped with either of {TCI-State, TCI-UL-State}, the UE shall update the one indicated {TCI-State, TCI-UL-State} and maintain the other {TCI-State, TCI-UL-State} that is not updated by the received TCI codepoint.
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-states or TCI-UL-States, if the UE receives a TCI codepoint from an activation command as described in clause 6.1.3.70, 6.1.3.71 of [10, TS 38.321] mapped with a sub-set of first and second TCI-State(s) and/or a sub-set of first and second TCI-UL-State(s), the UE shall update the first/second TCI-State(s) and/or first/second TCI-UL-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated first/second TCI-State(s) and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint.
<Unchanged parts are omitted>



Proposal 5: Support the following TP for Clause 6.2.1 in the TS 38.214
	<Unchanged parts are omitted>

When the UE is configured dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, and if the UE is configured with [[followUnifiedTCI-StateSRS]] to, a periodic, semi-persistent or aperiodic SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook', 'nonCodebook' or 'antennaSwitching' or to an aperiodic SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' 
-	The UE may be configured by higher layer parameter applyIndicatedTCIState to the SRS resource set to indicate whether the UE shall apply the first or the second indicated TCI-State or TCI-UL-State to the SRS resource set. 
-	When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the first and second indicated TCI-States or TCI-UL-States correspond to the indicated TCI-States or TCI-UL-States specific to coresetPoolIndex value 0 and value 1, respectively. 
-	When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and the aperiodic SRS resource set which is not configured with higher layer parameter applyIndicatedTCIState and the aperiodic SRS resource set is triggered by PDCCH on a CORESET associated with a coresetPoolIndex value and provided followUnifiedTCI-State, that does not include a CORESET with index 0 and are associated only with USS sets and/or Type3-PDCCH CSS sets, or with CSS sets other than Type3-PDCCH CSS sets, the UE shall apply the indicated TCI-State or TCI-UL-State specific to the coresetPoolIndex value to the aperiodic SRS resource set. 
-	When two SRS resource sets with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' are configured, the UE does not expectthat the first indicated TCI-State or TCI-UL-State is applied to the second SRS resource set and that the second indicated TCI-State or TCI-UL-State is applied to the first SRS resource set.
<Unchanged parts are omitted>



Proposal 6: Apply the default QCL assumption(s) for PDSCH reception(s) in MDCI based MTRP to inter-cell MDCI based MTRP with coresetPoolIndex 0 associated to the serving cell PCI.
[bookmark: _GoBack]
Proposal 7: For S-DCI based intra-cell MTRP transmission with [TCI selection field] present, when the scheduling offset is smaller than timeDurationForQCL threshold, the maximum rank of transmission per single TRP before timeDurationForQCL needs to be restricted to the half of the maximum rank that UE supports for MTRP transmission.
	5.1.5	Antenna ports quasi co-location 
<Unchanged parts are omitted>

-    When the UE is configured with tciSelection-PresentInDCI jointly for both DCI formats 1_1 and 1_2 in the same DL BWP, and when the UE receives a DCI format 1_1/1_2 that schedules or activates PDSCH reception, the UE shall determine the indicated joint/DL TCI state(s) for the PDSCH reception according to the following:
-   If the DCI format 1_1/1_2 indicates codepoint "00" for the [TCI selection field], the UE shall apply the first one of two indicated joint/DL TCI states to all PDSCH DM-RS port(s) of corresponding PDSCH transmission occasion(s) scheduled or activated by the DCI format 1_1/1_2.
-   If the DCI format 1_1/1_2 indicates codepoint "01" for the [TCI selection field], the UE shall apply the second one of two indicated joint/DL TCI states to all PDSCH DM-RS port(s) of corresponding PDSCH transmission occasion(s) scheduled or activated by the DCI format 1_1/1_2.
-   If the DCI format 1_1/1_2 indicates codepoint "10" for the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the PDSCH reception scheduled or activated by the DCI format 1_1/1_2.
-   If the scheduling offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is less than [timeDurationForQCL], the maximum rank of PDSCH scheduled per each indicated joint/DL TCI state before [timeDurationForQCL] is restricted to the half of the value reported in maxNumberMIMO-LayersPDSCH.

<Unchanged parts are omitted>




Two TAs for multi-DCI

Observation 1: For multi-DCI based multi-TRP with two TA enhancement, and for L1/L2-Triggered mobility, if cell indicator field and PRACH association indicator field are not non-zero simultaneously, legacy PDCCH order behavior is followed.

Proposal 8: Support the following TP for Clause 4.2 in the TS 38.213.
	4.2	Transmission timing adjustments
A UE can be provided a value  of a timing advance offset for a serving cell by n-TimingAdvanceOffset for the serving cell. If for a serving cell the UE is provided two coresetPoolIndex values 0 and 1 for first and second CORESETs, or is not provided coresetPoolIndex value for first CORESETs and is provided coresetPoolIndex value of 1 for second CORESETs, the UE can be provided first and second  values by n-TimingAdvanceOffset and n-TimingAdvanceOffset2 for transmissions with first and second spatial filters associated with first and second TCI states for the first and second CORESETs, respectively. A UE can be provided a second  value for transmissions with second spatial domain filters corresponding to second TCI states or to second SS/PBCH block receptions associated with physCellId different from physCellId for the serving cell in addition to a first  value for transmissions with first spatial domain filters corresponding to first TCI states or to first SS/PBCH block receptions associated with physCellId for the serving cell. The first and second  values correspond to first and second TAGs indicated in respective MAC RARs [11, TS 38.321] having an association indicated by tag-Id-ptr with first and second joint TCI states provided by dl-OrJointTCI-StateList or first and second UL TCI states provided by ul-TCI-State-List. If the UE is not provided n-TimingAdvanceOffset for a serving cell, the UE determines a default value  of the timing advance offset for the serving cell as described in [10, TS 38.133]. A UE transmits PRACH preamble using the downlink reference timing of the TAG associated with the SS/PBCH block used to determine the PRACH preamble transmit power as described in clause 7.4.




DMRS enhancement

Observation 2: Different DCI formats can indicate different DMRS types, based on different RRC parameters.

Observation 3: Current UE capabilities FG 2-10 and FG 40-4-1g can report the DMRS types UE can support which can be up to 4 different DMRS types.

Proposal 9: Introduce a UE capability introducing the maximum number of configured DMRS types for across all DL DCI formats per cell (except DCI format 1_0).


SRS enhancement

Proposal 10: Support the following TP for Clause 6.1.1.1 in TS38.214.
· Additional information
· Reason for change: In TS 38.331, the RRC parameter nrofSRS-Ports-n8 is used to identify the port number of an 8-port SRS resource. However, in TS 38.214, this parameter is not used in somewhere, which is not aligned with TS 38.331.
· Summary for change: Add the RRC parameter ‘nrofSRS-Ports-n8’ for the number of antenna ports in TS 38.214.
· Consequences if not approved: The RRC parameter for 8-port SRS resource is missing in TS38.214.
· TP is for TS38.214 v18.2.0.
	6.1.1.1	Codebook based UL transmission
<Unchanged parts are omitted>
When only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clauses 7.3.1.1.2, 7.3.1.1.3 and 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_1, 0_2 and 0_3 or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3. When two SRS resource sets are configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3 and the UE applies the indicated SRI and TPMI to one or more PUSCH repetitions according to the first SRS resource set. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports or nrofSRS-Ports-n8 in SRS-Config, as defined in Clause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.




Proposal 11: Introduce UE capability to indicate supported codebook types corresponding to TDM based 8-port SRS. (Current UE capability FG 40-7-1a, FG 40-7-1b, FG 40-7-1c, and FG 40-7-1d can be applied to non-TDM based 8-port SRS).

UL precoding indication for multi-panel transmission

Proposal 12: Additional timeline is introduced for multi-DCI based STxMP PUSCH+PUSCH scheduling as UE capability.
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