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1. INTRODUCTION
Rel-18 proposes further enhancements to the MIMO feature [1]. The WID scope includes Objectives 2, 6, and 7 on extension of unified TCI framework and related work scopes:

	2. Specify extension of Rel-17 Unified TCI framework for indication of multiple DL and UL TCI states focusing on multi-TRP use case, using Rel-17 unified TCI framework.
6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.
7. Study, and if justified, specify the following
· Two TAs for UL multi-DCI for multi-TRP operation
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.



In RAN1#114bis meeting, RAN1 made several agreements, some of which are outlined below [2]:

	Agreement
On unified TCI framework extension, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· If there is other DL signal in the same symbols as the AP CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the AP CSI-RS
· For S-DCI based MTRP operation, if there is a PDSCH applying two indicated TCI states in the same symbols as the AP CSI-RS, the UE applies the first indicated TCI state of the two indicated TCI states when receiving the AP CSI-RS the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the higher layer configuration(s) provided to the AP CSI-RS resource or to the aperiodic CSI-RS resource set.
· Rel-17 definitions of “other DL signal” specified in TS 38.214 for AP CSI-RS reception in S-DCI based MTRP operations and M-DCI based MTPR operation are retained

Agreement
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.

Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that only one Type 1 PHR is based on an actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for a reference PUSCH transmission 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission
· If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission, and the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for another reference PUSCH transmission
· FFS: Whether the configured max output power reported in above cases is per UE or per panel or both



While RAN1 has completed the task on unified TCI framework extension for MTRP, there is an unaligned RRC parameter issue on different agreed functionality captured in the current RAN1 specifications. In this contribution, we make text suggestions for the unified TCI feature to the RAN1 specification based on the latest TS38.213 [3] and TS38.214 [4].

2. CRS FOR UNIFIED TCI
2.1 CR for 38.213
In the current specifications for 38.213 [3] and 38.214 [4], the RRC parameter ‘applyIndicatedTCIState’ is used commonly for different channel types, e.g., the same RRC parameter ‘applyIndicatedTCIState’ is used for cases under ‘PDCCH-Config’, configured-grant (CG) PUSCH, PDSCH, and SRS, etc. Note in the TS38.213 the parameter name is written as ‘apply-IndicatedTCIState’ which we also suggested below to make it aligned with TS38.214.
However, the RAN1 agreements made so far are read in that such RRC parameter ‘applyIndicatedTCIState’ should be used separately and independently per considered channel or signal. This is indeed correctly suggested to RAN2 (shown based on the below table) to capture the agreed RRC parameters, as the parameter value range is different per channel, i.e., {the first, the second, both, none} for PDCCH, {the first, the second, both} for PUCCH, {the first, the second, both} for CG-PUSCH, {the first, the second} for SRS, and {the first, the second, both} for PDSCH, respectively. However, the parameter names below should also become different per considered channel, e.g., as the last row below has already a different name ‘applyIndicatedTCIState-DCI-1-0-r18’ from other rows.
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Therefore, in our view, the RRC parameter ‘applyIndicatedTCIState’ needs to be separately named per considered channel or signal, e.g., applyIndicatedTCIStateForPDCCH, applyIndicatedTCIStateForPUCCH, etc., and to be used accordingly wherever applicable. Otherwise, it may mislead in that such a different value range defined differently per considered channel may not be correctly applied at the UE.

Proposal 1: RAN1 to confirm firstly that the RRC parameter ‘applyIndicatedTCIState’ needs to be separately named per considered channel or signal, e.g., applyIndicatedTCIStateForPDCCH having a value range {the first, the second, both, none}, applyIndicatedTCIStateForPUCCH having a value range {the first, the second, both}, also similarly for CG-PUSCH, SRS, PDSCH, etc., and to be used accordingly wherever applicable. 

Proposal 2: Suggest to adopt the following text proposal in 38.213 (see the text Proposal 2 in the Conclusion section).

2.2 CR for 38.214
In the same reason discussed in the previous section, the following Proposal 3 is suggested for 38.214.

Proposal 3: Suggest to adopt the following text proposal in 38.214 (see the text Proposal 3 in the Conclusion section).

 
3. CONCLUSIONS
In this contribution, we provided our views on the draft CRs for Rel-18 unified TCI feature. We make the following proposals:

Proposal 1: RAN1 to confirm firstly that the RRC parameter ‘applyIndicatedTCIState’ needs to be separately named per considered channel or signal, e.g., applyIndicatedTCIStateForPDCCH having a value range {the first, the second, both, none}, applyIndicatedTCIStateForPUCCH having a value range {the first, the second, both}, also similarly for CG-PUSCH, SRS, PDSCH, etc., and to be used accordingly wherever applicable. 

Proposal 2: Suggest to adopt the following text proposal in 38.213.
--------------------------------------------------------Proposal 2 start---------------------------------------------------------------
9.2.1	PUCCH Resource Sets
< Unchanged parts are omitted >
If a UE has dedicated PUCCH resource configuration, the UE is provided by higher layers with one or more PUCCH resources.
A PUCCH resource includes the following parameters:
-	a PUCCH resource index provided by pucch-ResourceId
-	an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB, if a UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an index of an RB set by rb-SetIndex, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an indication for applying one or both of TCI-State or TCI-UL-State by apply-IndicatedTCIStateForPUCCH, if provided
-	a configuration for a PUCCH format provided by format
< Unchanged parts are omitted >

9.2.2	PUCCH Formats for UCI transmission
< Unchanged parts are omitted >
-	an indicated apply-IndicatedTCIStateForPUCCH, if provided
-	if apply-IndicatedTCIStateForPUCCH = ‘first’, the UE transmits a PUCCH using a spatial domain filter corresponding to a first TCI-State or TCI-UL-State 
-	if apply-IndicatedTCIStateForPUCCH = ‘second’, the UE transmits a PUCCH using a spatial domain filter corresponding to second TCI-State or TCI-UL-State 
-	if apply-IndicatedTCIStateForPUCCH = ‘both’, the UE transmits a PUCCH using respective first and second spatial domain filters corresponding to the first and the second TCI-State or TCI-UL-State 
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 first and second TCI-State or TCI-UL-State are specific to the first and second CORESETs, respectively.
< Unchanged parts are omitted >

9.2.6	PUCCH repetition procedure
< Unchanged parts are omitted >
If the UE is provided subslotLengthForPUCCH, a slot for a PUCCH transmission with repetitions over  slots includes a number of symbols indicated by subslotLengthForPUCCH.
For , 
-	the UE repeats the PUCCH transmission with the UCI over  slots
-	if the UE is provided multipanelSfnScheme and apply-IndicatedTCIStateForPUCCH = ‘both’, a repetition of the PUCCH transmission uses first and second spatial domain filters corresponding to first and second TCI-State or TCI-UL-State
< Unchanged parts are omitted >

10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
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-IndicatedTCIStateForPDCCH for the CORESET
-	if apply-IndicatedTCIStateForPDCCH = ‘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-IndicatedTCIStateForPDCCH = ‘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-IndicatedTCIStateForPDCCH = ‘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.
< Unchanged parts are omitted >
If a UE is provided dl-OrJointTCI-StateList and is indicated a first TCI-State and a second TCI-State, and is provided apply-IndicatedTCIStateForPDCCH 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-IndicatedTCIStateForPDCCH = ‘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-IndicatedTCIStateForPDCCH = ‘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-IndicatedTCIStateForPDCCH = ‘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-IndicatedTCIStateForPDCCH = ‘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-IndicatedTCIStateForPDCCH = ‘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-IndicatedTCIStateForPDCCH = ‘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-IndicatedTCIStateForPDCCH = ‘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
--------------------------------------------------------Proposal 2 end----------------------------------------------------------------


Proposal 3: Suggest to adopt the following text proposal in 38.214.
--------------------------------------------------------Proposal 3 start---------------------------------------------------------------
5.1.5 Antenna ports quasi co-location
< Unchanged parts are omitted >
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states, if the UE does not report its capability of [two default beams for S-DCI based MTRP] in frequency range 2 and when the offset between the reception of the scheduling/activation DCI format 1_0/1_1/1_2 and the scheduled or activated PDSCH reception is less than [timeDurationForQCL] in frequency range 2, the UE shall apply the first indicated TCI-State to the scheduled or activated PDSCH reception. When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states:
-	Regardless of the offset between the reception of the scheduling DCI format 1_0/1_1/1_2 and the scheduled/activated PDSCH reception, if the UE is in frequency range 1, or the UE reports its capability of [two default beams for S-DCI based MTRP] in frequency range 2, or
-	If the UE does not report its capability of [two default beams for S-DCI based MTRP]in frequency range 2 and if the scheduling offset between the reception of the scheduling DCI format 1_0/1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than [timeDurationForQCL]
-	The UE can be configured by higher layer parameter applyIndicatedTCIState-DCI-1-0 to indicate whether the first, the second, or both of the indicated TCI-state(s) is/are applied to PDSCH reception scheduled or activated by DCI format 1_0. The UE can be configured with applyIndicatedTCIState-DCI-1-0 with value both only when the UE is configured with cjtSchemePDSCH and the UE reports [support for two joint TCI states for PDSCH-CJT] or the UE is configured with sfnSchemePdsch. In that case, the UE shall apply both indicated TCI-states to PDSCH reception scheduled or activated by DCI format 1_0 on a search space other than Type0/0A/2 CSS on CORESET#0. 
-	If the UE is not configured with applyIndicatedTCIState-DCI-1-0, the first indicated TCI-state is applied to PDSCH reception scheduled or activated by DCI format 1_0.
< Unchanged parts are omitted >

6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, 
-	a UE having a PUSCH transmission scheduled or activated by DCI format 0_0 should apply the first indicated TCI state to the PUSCH transmission, 
-	a UE configured with a PUSCH transmission corresponding to a Type 1 configured grant is expected to be configured with the higher layer parameter applyIndicatedTCIStateForPUSCH indicating the first, the second or both of the indicated TCI states to be applied for the PUSCH transmission. If ‘both’ TCI states are indicated, the UE should apply the first indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the first SRS resource set for CB/NCB transmission, and the second indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the second SRS resource set for CB/NCB transmission; otherwise the UE should apply either the ‘first’ or ‘second’ indicated TCI state to all PUSCH transmission occasions.
-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, the first and the second indicated TCI states correspond to the indicated TCI-States or TCI-UL-States specific to coresetPoolIndex value 0 and value 1, respectively, and applyIndicatedTCIStateForPUSCH does not indicate both of the indicated TCI states to be applied for the PUSCH transmission
< Unchanged parts are omitted >

6.2.1	UE sounding procedure
< 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 applyIndicatedTCIStateForSRS 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 applyIndicatedTCIStateForSRS and the aperiodic SRS resource set is triggered by PDCCH on a CORESET associated with a coresetPoolIndex value, 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.
--------------------------------------------------------Proposal 3 end----------------------------------------------------------------
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