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1. Introduction
In RAN#102 meeting, a new Rel-19 WID of ‘NR MIMO Phase 5’ was approved [1]. The detailed objectives for RAN1 are as follows. In this contribution, we discuss the enhancements for asymmetric DL sTRP/UL mTRP scenarios.
	5. [bookmark: _Hlk158036782]Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g. UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 
a. Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP.


2. Discussion
[bookmark: _Hlk126670112]Figure 1 illustrates asymmetric DL sTRP/UL mTRP scenarios. In addition to the legacy Macro gNB (DL TRP), multiple UL TRPs are deployed to reduce Path-Loss (PL) and improve UL performance. gNB indicates UL TCI state, to control uplink spatial-relation and Transmission Power Control (TPC) parameters, depending on which TRP UE to transmit. UE receives DL signal, including PL Reference Signal (PL-RS) from a DL TRP, and UE transmits UL signal to one of multiple UL TRPs or a DL TRP. When UE transmits UL signal to UL TRP, PL to the UL TRP is calculated for TPC based on the measurement result of the PL-RS. When the PL-RS comes from the DL TRP, where the location of DL TRP is different from UL TRP, PL-offset value can be configured for UE to calculate the accurate PL to the UL TRP.
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Figure 1: Asymmetric DL sTRP/UL mTRP scenarios.

2.1 Two closed-loop PC adjustment states for SRS, both separate from PUSCH
How to configure two CL-PC adjustment states?
In RAN1#116bis, the following agreement was made, and we agreed to reuse the CL-PC ID configured in a TCI state for two CL-PC adjustment state for SRS separate from PUSCH.
	Agreement
For a UE configured with two SRS CLPC adjustment states, support Alt2 for indicating one of the SRS CLPC adjustment states to SRS:
· Alt2: When the parameter srs-PowerControlAdjustmentStates is set to 'separateClosedLoop', closedLoopIndex-r17 for SRS in the TCI state indicates one of the SRS CLPC adjustment states
· The candidate value of i0 and i1 in closedLoopIndex-r17 for SRS refers to the first and the second CLPC adjustment state separate from PUSCH, respectively
Ericsson raised concerns on Alt2 due to potential issues with beam management.


We need to discuss how to switch between “two SRS CL-PC adjustment states” and the legacy “one SRS CL-PC adjustment state”. The legacy RRC parameter of srs-PowerControlAdjustmentStates = separateClosedLoop per an SRS resource set is used to indicate the legacy “one SRS CL-PC adjustment state”. Simple extension is to introduce a new RRC parameter srs-PowerControlAdjustmentStates = separateTwoClosedLoop-r19 per an SRS resource set, as shown in Figure 2.
Proposal 1
· To switch between “two SRS CL-PC adjustment states” and the legacy “one SRS CL-PC adjustment state”, introduce a new RRC parameter srs-PowerControlAdjustmentStates = separateTwoClosedLoop-r19 in an SRS resource set.
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a) If srs-PowerControlAdjustmentStates = separateTwoClosedLoop-r19 is configured in an SRS resource set.
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b) If srs-PowerControlAdjustmentStates = separateClosedLoop is configured in an SRS resource set.
Figure 2: How to switch between “two SRS CL-PC adjustment states” and the legacy “one SRS CL-PC adjustment state”.

DCI format 1_1/0_1 to indicate TPC command.
In RAN1#116bis, the following agreement was made.
	Agreement
For the asymmetric DL sTRP/UL mTRP deployment scenarios, study whether and how to indicate TPC command for SRS CLPC adjustment states through DCI format 1_1 and/or 0_1 when the UE is configured two SRS CLPC adjustment states.


One motivation to support DCI format 1_1/0_1 to indicate TPC command is that the FG8-6 (TPC-SRS-RNTI: Specific group DCI message for TPC commands for SRS) is an optional UE capability, and not all UE may support it. To increase the possibility that more UE implements the two CL-PC adjustment state for SRS separate from PUSCH, we believe it is beneficial to support DCI format 1_1/0_1 to indicate TPC command for two CL-PC adjustment state for SRS separate from PUSCH.
	8-6
	TPC-SRS-RNTI
	Specific group DCI message for TPC commands for SRS
	
	tpc-SRS-RNTI
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling


Proposal 2
· For a UE configured with two SRS CL-PC adjustment states in a BWP/CC, support DCI format 1_1 and/or 0_1 to indicate TPC command for SRS CL-PC adjustment states for the two SRS CL-PC adjustment states.

There are several discussion points to support DCI format 1_1/0_1 to indicate TPC command for two CL-PC adjustment state for SRS separate from PUSCH.
1. Whether to support DCI format 1_1/0_1 with data or DCI format 1_1/0_1 without data?
2. Whether to support either or both of DCI format 1_1/0_1?
3. Which DCI field should be added in DCI format 1_1/0_1 (e.g. 1-bit CL-PC indicator or 2nd TPC command)?

For the 1st discussion point, we believe using DCI format 1_1/0_1 without data to indicate TPC command is better because it is more flexible that gNB does not need to schedule data when gNB sends DCI format 1_1/0_1 to indicate TPC command for SRS. In this case, how to differentiate from the other use-cases should be discussed. 
For the 2nd discussion point, we believe either DCI format 1_1 or 0_1 is enough if the DCI format 1_1/0_1 without data is used to indicate the TPC command for SRS. DCI format 1_1 without data is used to indicate multiple purposes. We believe the straightforward way is to extend DCI format 1_1 without data to indicate the TPC command for SRS.
For DCI format 1_1 without data, table 1 summarizes the legacy special combinations to indicate DCI format 1_1 without DL assignment (DLA). Since some combinations are already used for other purposes for DCI format 1_1 without DLA, other combination is required to differentiate to indicate TPC command for SRS without DLA. Right most column in the table summarizes a proposal of new combination for TPC command indication for SRS.

Table 1: Special combination of DCI format 1_1 without DLA.
	 
	DCI format 1_1/1_2 for retransmission of DL SPS
	DCI format 1_2 for DL SPS activation w/o DLA
	DCI format 1_1/1_2 for DL SPS release w/o DLA
	DCI format 1_1 for SCell dormancy indication w/o DLA
	DCI format 1_1/1_2 for beam indication w/o DLA
	DCI format 1_1 for TPC command indication w/o DLA

	CRC Scrambling
	CS-RNTI
	CS-RNTI
	CS-RNTI
	C-RNTI or a MCS-C-RNTI
	CS-RNTI
	CS-RNTI

	RV
	For scheduling
	Set to all ‘0’s
	Set to all ‘0’s
	Re-interpretation for SCell dormancy indication
	Set to all ‘1’s
	Set to all ‘1’s

	MCS
	For scheduling
	For scheduling
	Set to all ‘1’s
	Re-interpretation for SCell dormancy indication
	Set to all ‘1’s
	Set to all ‘0’s

	NDI
	Set to ‘1’
	Set to ‘0’
	Set to ‘0’
	Re-interpretation for SCell dormancy indication
	Set to ‘0’
	Set to ‘0’

	HARQ process number
	For scheduling
	Set to all ‘0’s for a single DL SPS release
	Set to all ‘0’s for a single DL SPS release
	Re-interpretation for SCell dormancy indication
	Unused
	Unused

	antenna port(s)
	For scheduling
	For scheduling
	Unused
	Re-interpretation for SCell dormancy indication
	Unused
	Unused

	DMRS sequence initialization
	For scheduling
	For scheduling
	Unused
	Re-interpretation for SCell dormancy indication
	Unused
	Unused

	FDRA
	For scheduling
	For scheduling
	Set to all ‘0’s for FDRA Type 0
Set to all ‘1’s for FDRA Type 1
Set to all ‘0’s for dynamicSwitch
	Set to all ‘0’s for FDRA Type 0
Set to all ‘1’s for FDRA Type 1
Set to all ‘0’s or ‘1’s for dynamicSwitch
	Set to all ‘0’s for FDRA Type 0
Set to all ‘1’s for FDRA Type 1
Set to all ‘0’s for dynamicSwitch
	Set to all ‘0’s for FDRA Type 0
Set to all ‘1’s for FDRA Type 1
Set to all ‘0’s for dynamicSwitch 



For the 3rd discussion point, since we already agreed to introduce 1-bit CL-PC indicator in DCI format 2_3, the straightforward way is to reuse the same mechanism to DCI format 1_1.
Proposal 3
· Support DCI format 1_1 without DL assignment to indicate TPC command for SRS CL-PC adjustment states for the two SRS CL-PC adjustment states with the following special combination.
· CRC: scrambled by CS-RNTI
· NDI field: ‘0’
· HPN field: ‘0’
· RV field: ALL ‘1’s
· MCS field: All ‘0’s
· FDRA field: 
· For FDRA Type 0 or dynamic switch, all ‘0’s; For FDRA Type 1, all ‘1’s
· Introduce one 1-bit closed-loop-indicator field for indicating TPC command in DCI format 1_1.
· This 1-bit indicator is present for a scheduled CC where two SRS CL-PC adjustment states is configured.
· Reuse TPC command in DCI format 1_1 to indicate TPC command for one of the two SRS CL-PC adjustment states.

2.2 PL offset configurations for PL calculation to UL TRP(s), when the PL-RS is from DL sTRP
PRACH transmission to UL TRP
To obtain Timing Advanced (TA) offset, PDCCH order PRACH can be transmitted to UL TRP. In RAN1#116bis, we agreed to apply PL-offset to PDCCH order PRACH and we made the following agreement.
	Agreement
Consider and down-select one from the following alts for indicating a PL offset for PDCCH-order PRACH transmission at least for FR1.
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.
· Alt2: PDCCH order DCI indicates one PL offset value
· Alt3: The PL offset associated with one of the indicated joint/UL TCI state for UL TRP in unified TCI framework is applied on the PDCCH-order PRACH transmission
· Alt4: The PDCCH order DCI indicates one TCI state associated with a PL offset and the associated PL offset is applied on the PRACH transmission.
· Alt5: RRC configures one PL offset value for PRACH and the PDCCH order DCI indicates whether this PL offset value is applied on PRACH transmission or not.
Note: Other alternatives are not precluded


In practical, gNB can dynamically indicate PDCCH order PRACH to either DL TRP or UL TRP. Hence, whether to apply the PL-offset to PDCCH order PRACH should be dynamically indicated by the PDCCH.
Between the 5 options, Alt.2 requires multiple reserved bits in PDCCH to indicate the absolute value of PL-offset. However, it is not efficient. In Alt.3, “the indicated joint/UL TCI state for UL TRP” is not clear, and the indicated TCI state cannot be dynamically updated by the PDCCH. Hence, it should be not supported. In Alt.4, considering the TCI state is not applied to PRACH, Alt.4 is not suitable. Between Alt.1 and Alt.5, Alt.1 is more flexible. Also, if two one PL-offset values are configured in Alt.1, where either one PL-offset value= 0, it is equivalent to Alt.5.
Proposal 4
· For indicating a PL offset for PDCCH-order PRACH transmission at least for FR1, support Alt.1 in RAN1#116bis agreement:
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.

MAC CE based PL-offset update
In RAN1#116bis, the following agreement was made.
	Agreement
For the association between PL offset and joint/UL TCI state, consider and down-select one from the following Alts:
· Alt1a: One PL offset value is configured in a joint or UL TCI state by RRC only
· Alt1b: One PL offset value is configured in a joint or UL TCI state by RRC. A MAC CE can update the PL offset value(s) for joint or UL TCI state(s).
· Alt2a: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations.
· Alt2b: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE can update the association between a joint or UL TCI state and PL offset configuration
· Alt3: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value.  A MAC CE can activate/indicate one PL offset configuration for each activated joint or UL TCI state. In each joint or UL TCI state, the initial PL offset value is 0dB.
· Alt4: A list of PL offset values is provided in a joint or UL TCI state by RRC. Each PL offset value is applied to a corresponding measured PL range.
Other alternatives are not precluded.



Generally, we believe the MAC CE based PL-offset update is beneficial in case that UE moves and the appropriate PL-offset to each TCI state is changed. Alt.1a/2a/4 does not use MAC CE and Alt.1b/2b/3 uses MAC CE.
Between Alt.1b/2b/3, Alt.3 seems to be against the following agreement in RAN1#116. Based on the agreement, gNB should be able to indicate PL-offset by RRC only. However, Alt.3 always requires MAC CE to activate/indicate PL-offset.
	Agreement
Down-select one from the following alternatives:
· Alt1: Use only RRC to update the PL offset associated with the UL TCI state
· Alt2: In addition to RRC, MAC-CE can be used to update the PL offset associated with the UL TCI state
· FFS: Details on MAC CE


We are fine with either Alt.1b or Alt.2b. Alt.1b is more complicated because MAC CE overrides the RRC configured PL-offset. Hence, we prefer Alt.2b.
Proposal 5
· For the association between PL offset and joint/UL TCI state, support Alt.1b/2b in RAN1#116bis agreement (Alt.2b is preferred):
· Alt1b: One PL offset value is configured in a joint or UL TCI state by RRC. A MAC CE can update the PL offset value(s) for joint or UL TCI state(s).
· Alt2b: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE can update the association between a joint or UL TCI state and PL offset configuration.

PHR calculation
When PL-offset is applied to PUSCH, UE reduces transmission power of PUSCH based on the PL-offset. Hence, PL-offset impacts PHR calculation. In the legacy spec., PHR includes PUSCH PHR (Type 1 PHR) and SRS PHR (Type 3 PHR). The Type 3 PHR is for PUSCH-less cell. Hence, we need to consider PL-offset at least for Type 1 PHR. In Sect. 7.7.1 in TS 38.213, there is an equation to calculate PHR. For example, Type 1 PHR for actual PUSCH transmission is calculated by the following.
	[bookmark: _Toc12021458][bookmark: _Toc20311570][bookmark: _Toc26719395][bookmark: _Toc29894826][bookmark: _Toc29899125][bookmark: _Toc29899543][bookmark: _Toc29917280][bookmark: _Toc36498154][bookmark: _Toc45699180][bookmark: _Toc156237187]7.7.1	Type 1 PH report
If a UE determines that a Type 1 power headroom report for an activated serving cell is based on an actual PUSCH transmission then, for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell , the UE computes the Type 1 power headroom report as 
 [dB]
where , , , , ,  and  are defined in clause 7.1.1. 


In the equation, there is a term of “PL”. If PL-offset is applied to the PUSCH, UE calculates transmission power by “PL - PL-offset”. Hence, we need to update “PL” to “PL - PL-offset” in all equations for Type 1 PHR.
Proposal 6
· For PHR calculation, update “PL” in the legacy equation to “PL - PL-offset” at least for Type-1 PHR.
· If PL-offset is configured/associated with the indicated UL/joint TCI state applied to PUSCH, PL-offset in the equation is the PL-offset associated with the indicated UL/joint TCI state.
· If PL-offset is not configured/associated with the indicated UL/joint TCI state, PL-offset in the equation is set to 0.

Value range of PL-offset:
Figure 3 shows CDF of pathloss gap between ‘UE-macro’ and ‘UE-UL TRP’ evaluated in system level evaluation in [2], [3]. As shown in Figure 3, the pathloss gap is within {0, .., 60} dB for most of cases. Hence, if value range of PL-offset is {0, .., 60} dB, it can cover most of scenarios.

[image: ]
a) in Dense Urban 4GHz[2]                                           b) in UMi, UMa, RMa 4GHz [3]
Figure 3: Pathloss gap between ‘UE-macro’ and ‘UE-UL TRP’.
Proposal 7
· Value range of PL-offset is {0, …, 60} dB.

The number of different PL-offset values
The necessary number of different PL-offset values depends on the number of UL TRPs deployed in the scenario. In system level simulation result in [4], the number of UL TRPs = {1,2,3,4} was evaluated, and it shows the larger number of UL TRPs is deployed, the larger performance gain is obtained. Hence, we believe at least 4 different values of PL-offset should be configured. 
Proposal 8
· The number of different PL-offset values configured in a BWP/CC is at least larger than or equal to 4.

Joint TCI state mode in FR2
In RAN1#116, it was agreed that joint TCI state mode is supported for the asymmetric DL sTRP/UL mTRP deployment scenario in FR1. Whether to support joint TCI state mode for the asymmetric DL sTRP/UL mTRP deployment scenario in FR2 should be discussed. 
If DL RS is transmitted from DL TRP, joint TCI state is not possible for UL TRP in FR2, because only SSB/CSI-RS can be configured for QCL source RS of the joint TCI state. It is impossible to indicate joint TCI state for UL TRP, if DL RS is transmitted from DL TRP, because UE cannot use the DL RS to determine Tx beam to UL TRP.
In RAN1#116, some companies proposed to simultaneously indicate one joint TCI state for DL TRP and another UL TCI state for UL TRP. However, such mixed mode of joint TCI state and separate TCI state was discussed and precluded in R17 and R18. Even for separate TCI state mode, we can configure the same SSB/CSI RS ID for both UL TCI and DL TCI, which is equivalent to joint TCI state mode in practical. There is no strong motivation to support the mixed mode of joint TCI state and separate TCI state in R19. Hence, there is no need to support joint TCI state mode for the asymmetric DL sTRP/UL mTRP deployment scenario in FR2.

Observation 1
· The current spec. allows to configure the same SSB/CSI RS ID for both UL TCI and DL TCI, which is equivalent to joint TCI state mode.
· There is no strong motivation to support the mixed mode of joint TCI state and separate TCI state in R19.

Proposal 9
· Do not support joint TCI state mode for the asymmetric DL sTRP/UL mTRP deployment scenario in FR2.

2.3 Two TA for single DCI based multi-TRP/panel or single-TRP
For asymmetric DL sTRP/UL mTRP scenarios, PL difference between UE to DL TRP and UE to UL TRP is large. For such scenario, large propagation delay between UE to DL TRP and UE to UL TRP are observed, and TA offset should be different between UE to DL TRP and UE to UL TRP. Hence, it is necessary to support two TA for asymmetric DL sTRP/UL mTRP scenarios.
In Rel-18, two TA for multi-DCI based multi-TRP/panel was supported. Two TAG ID can be configured in a serving cell, and the association to the TAG ID is provided in a joint/UL TCI state. In principle, this mechanism of two TA is applicable to any TCI framework (i.e. Rel-17 unified TCI for single TRP, Rel-18 unified TCI for single DCI based multi-TRP/panel, and Rel-18 unified TCI for multi-DCI based multi-TRP/panel). However, Rel-18 spec. has restriction that two TA is only applicable if coresetPoolIndex is configured. To support two TA for single DCI based multi-TRP/panel or single TRP, the minimum specification change is to remove the restriction. For example, we propose to remove the following restriction highlighted in yellow.
	4.2 Transmission timing adjustments (TS 38.213 V18.1.0)
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.
[…]



	6.1	UE procedure for transmitting the physical uplink shared channel (TS 38.214 V18.1.0)
[…]
If a UE is configured by higher layer parameter PDCCH-Config that contains ControlResourceSets with two different values of coresetPoolIndex for the active BWP of a serving cell, or if a UE is configured with SSB-MTC-AddtionalPCI and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured with [twoTAGs] and is configured with dl-OrJointTCI-StateList or TCI-UL-State for a serving cell, each TCI-State or TCI-UL-State is associated with a [TAG-ID] for determining timing adjustment for a corresponding UL transmission as described in Clause 4.2 of [6, TS 38.213]. The UE does not expect that TCI-states or TCI-UL-States associated with one coresetPoolIndex to correspond to two TAGs.
[…]



Proposal 10
· To fulfil asymmetric DL sTRP/UL mTRP deployment scenarios, support two TA for single DCI based multi-TRP/panel and single TRP. 
· Reuse Rel-18 spec. of two TA for multi-DCI based multi-TRP/panel and remove the restriction that coresetPoolIndex needs to be configured.

3. Conclusion
In this contribution, we discussed the enhancements for asymmetric DL sTRP/UL mTRP scenarios. Based on the discussion, we made following observations and proposals.
Proposal 1
· To switch between “two SRS CL-PC adjustment states” and the legacy “one SRS CL-PC adjustment state”, introduce a new RRC parameter srs-PowerControlAdjustmentStates = separateTwoClosedLoop-r19 in an SRS resource set.

Proposal 2
· For a UE configured with two SRS CL-PC adjustment states in a BWP/CC, support DCI format 1_1 and/or 0_1 to indicate TPC command for SRS CL-PC adjustment states for the two SRS CL-PC adjustment states.

Proposal 3
· Support DCI format 1_1 without DL assignment to indicate TPC command for SRS CL-PC adjustment states for the two SRS CL-PC adjustment states with the following special combination.
· CRC: scrambled by CS-RNTI
· NDI field: ‘0’
· HPN field: ‘0’
· RV field: ALL ‘1’s
· MCS field: All ‘0’s
· FDRA field: 
· For FDRA Type 0 or dynamic switch, all ‘0’s; For FDRA Type 1, all ‘1’s
· Introduce one 1-bit closed-loop-indicator field for indicating TPC command in DCI format 1_1.
· This 1-bit indicator is present for a scheduled CC where two SRS CL-PC adjustment states is configured.
· Reuse TPC command in DCI format 1_1 to indicate TPC command for one of the two SRS CL-PC adjustment states.

Proposal 4
· For indicating a PL offset for PDCCH-order PRACH transmission at least for FR1, support Alt.1 in RAN1#116bis agreement:
· Alt1: RRC configures multiple PL offset values in PRACH-Config and PDCCH-order DCI indicates one of them through one DCI field.

Proposal 5
· For the association between PL offset and joint/UL TCI state, support Alt.1b/2b in RAN1#116bis agreement (Alt.2b is preferred):
· Alt1b: One PL offset value is configured in a joint or UL TCI state by RRC. A MAC CE can update the PL offset value(s) for joint or UL TCI state(s).
· Alt2b: A list of PL offset configurations is configured by RRC in BWP/CC and each PL offset configuration contains one PL offset value. One new RRC parameter is introduced in a joint or UL TCI state to indicate one of the configured PL offset configurations. A MAC CE can update the association between a joint or UL TCI state and PL offset configuration.

Proposal 6
· For PHR calculation, update “PL” in the legacy equation to “PL - PL-offset” at least for Type-1 PHR.
· If PL-offset is configured/associated with the indicated UL/joint TCI state applied to PUSCH, PL-offset in the equation is the PL-offset associated with the indicated UL/joint TCI state.
· If PL-offset is not configured/associated with the indicated UL/joint TCI state, PL-offset in the equation is set to 0.

Proposal 7
· Value range of PL-offset is {0, …, 60} dB.

Proposal 8
· The number of different PL-offset values configured in a BWP/CC is at least larger than or equal to 4.

Observation 1
· The current spec. allows to configure the same SSB/CSI RS ID for both UL TCI and DL TCI, which is equivalent to joint TCI state mode.
· There is no strong motivation to support the mixed mode of joint TCI state and separate TCI state in R19.

Proposal 9
· Do not support joint TCI state mode for the asymmetric DL sTRP/UL mTRP deployment scenario in FR2.

Proposal 10
· To fulfil asymmetric DL sTRP/UL mTRP deployment scenarios, support two TA for single DCI based multi-TRP/panel and single TRP. 
· Reuse Rel-18 spec. of two TA for multi-DCI based multi-TRP/panel and remove the restriction that coresetPoolIndex needs to be configured.
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