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1	Introduction
During RAN#94e, a new WID for Rel-18 MIMO evolution for DL and UL was agreed. [1]. There are three objectives that are relevant for this AI:
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 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
7. Study, and if justified, specify the following 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.

In this contribution, we discuss how the unified TCI framework introduced in Rel-17 can be extended to fulfill these three objectives.
[bookmark: _Ref178064866]2	Discussion
Objective 2 in the Rel-18 WID states that the Rel-17 TCI framework should be extended to support indication of multiple DL and UL TCI states. The focus should be on multi-TRP, but the objective is not limited to multi-TRP: we should support unified solution that works also for single-TRP, unless it leads to complications.
On high level, we want to support:
single-DCI multi-TRP, where single-TRP operation is a special case.
multi-DCI multi-TRP
HST-SFN
STxMP: (Simultaneous multi-panel transmission)
Preferably, the solutions for these scenarios should be similar.
2.1	General framework for unified TCI extension
In the Rel-17 TCI framework, the network indicates either one joint DL/UL TCI state, or one DL TCI state and one UL TCI state. A channel/signal is then RRC configured to follow (or not to follow) the indicated TCI state(s). This configuration possibility exists for most channels, except for PDSCH and PUSCH, which always follow the indicated TCI state.
The underlying thought is that the indicated TCI state(s) provides one or two pipes, and a channel/signal can then be fed into this pipe. The TCI state update is separated from the individual channels, and the TCI state is signalled to the UE, rather than for a particular channel, which was the paradigm in Rel-15. 
In RAN1#110, the following was agreed:
Agreement
On unified TCI framework extension, for the target use cases agreed in RAN1#109-e in AI 9.1.1.1, up to 4 TCI states can be indicated in a CC/BWP or a set of CCs/BWPs in a CC list to DL receptions and/or UL transmissions, where these TCI states are indicated/updated by MAC-CE/DCI with the necessary MAC-CE based TCI state activation
· FFS: The possible combination(s) of joint/DL/UL TCI states that can be indicated to DL receptions and/or UL transmissions in a BWP/CC/TRP
· Note: This agreement does not imply that there will be more than 2 DL or UL or joint TCI states indicated in a CC/BWP for the target use cases agreed in RAN1#109-e in AI 9.1.1.1
· Note: The maximum number of TCI states that can be indicated to each of the target use cases agreed in RAN1#109-e in AI 9.1.1.1 is remained the same as in Rel-16/17
Note: The maximum number of TCI states that can be indicated simultaneously to CJT-based PDSCH reception and the required type(s) of TCI states (i.e., DL /UL/joint) are independently discussed in this AI

RAN1 thus agreed to support up to 4 indicated states to support relevant use cases. This includes single-DCI and multi-DCI multi-TRP operation. 
In RAN1#111, the following was agreed:
Agreement
On unified TCI framework extension, down-select at least one of the following alternatives for PDSCH-CJT applying both indicated joint TCI states (if the UE supports two indicated joint/DL states for PDSCH-CJT):
· Alt1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
· Alt2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state
· Alt3: PDSCH DMRS port(s) is QCLed with the DL RS of the first indicated joint TCI state with respect to QCL-TypeA and QCLed with the DL RS of the second indicated joint TCI state with respect to QCL-TypeB

Basically, Alt1 corresponds to ‘sfnSchemeA’, whereas Alt2 corresponds to ‘sfnSchemeB’. For Alt2, it is assumed that the network has performed frequency pre-compensation (for the second TCI state), so that the {Doppler shift, Doppler spread} of the QCL source and the corresponding DMRS are not the same.
In practice, both Alt1 and Alt2 are relevant, and should be supported:
[bookmark: _Toc127541212]For a UE that supports two indicated joint/DL states for PDSCH-CJT, support Alt1 and Alt2.
The network provides the UE with a configuration on which QCL assumption to apply.
2.2	TCI state update and activation
In RAN1#111, the following was agreed:
Agreement
On unified TCI framework extension for S-DCI based MTRP, a DCI field in DCI format 1_1/1_2 that schedules/activates PDSCH reception is used to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception
· The presence of the DCI field is configurable by RRC; when the DCI field is not present in DCI format 1_1/1_2, the UE shall apply the default indicated joint/DL TCI state(s) to PDSCH reception
· FFS: Details on the default indicated joint/DL TCI state(s) to PDSCH reception
· FFS: The DCI field is a new indicator field or an existing field (e.g., the existing TCI field)
· FFS: Regardless the DCI field is present or not present, how to apply the indicated joint/DL TCI state(s) to PDSCH reception if the offset between the reception of the DCI format 1_1/1_2 and the corresponding PDSCH reception is less than a threshold 
FFS: How to apply the indicated joint/DL TCI state(s) to PDSCH reception scheduled/activated by DCI format 1_0.
Above applies for the case where PDSCHs scheduled by the same DCI.
Agreement
On unified TCI framework extension for S-DCI based MTRP, a new indicator field is supported as the DCI field in DCI format 1_1/1_2 that schedules/activates PDSCH reception to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception
· FFS: Detail design of the new indicator field

These agreements state that a new DCI field will be introduced to describe which one or both of the indicated TCI states shall be applied to the PDSCH. A straightforward definition of such a field is provided in Table 1
	Value
	

	00
	Reserved

	10
	Apply the first indicated TCI state

	01
	Apply the second indicated TCI state

	11
	Apply both indicated TCI states


[bookmark: _Ref127018840]Table 1: Proposed values for the DCI field that selects among the indicated TCI states
There are also a few FFSs in the first agreement. The first FFS concerns the default indicated TCI states, which is crucial – experience has shown that it is only the default TCI states that are actually used: the DCI indication schemes are not implemented.
Default indicated TCI states for PDSCH should be defined for all multi-TRP scenarios where there are two indicated DL/joint TCI states: 
NC-JT with and without multi-TRP PDCCH repetition 
multi-TRP PDSCH repetition
multi-TRP PDCCH repetition with single-TRP transmission for PDSCH 
HST-SFN PDCCH
multi-TRP PUCCH/PUSCH repetition 
STxMP
One option would be that the default TCI states are always both indicated TCI states. This would work fine for NC-JT and multi-TRP PDSCH repetition, where the indicated TCI states are always applied to PDSCH reception. However, it would not work for single-TRP PDSCH transmission with multi-TRP PDCCH repetition, HST-SFN PDCCH, multi-TRP PUCCH/PUSCH repetition or STxMP because the UE would be indicated with two TCI states, and the UE could not apply both to the PDSCH reception. This is illustrated in Figure 1 for PDCCH repetition and HST-SFN PDCCH.  
[bookmark: _Ref127179447][image: ]
[bookmark: _Ref127446768]Figure 1: Illustration of PDCCH repetition and HST-SFN transmission. The default indicated TCI state for PDSCH is undetermined for these two cases.
To determine the default, we instead propose to reuse the RRC signalling scheme that was already agreed for PUCCH:
[bookmark: _Ref127169822][bookmark: _Toc127541213]Introduce an RRC parameter with the value {first, second, both} to determine the default indicated TCI states for PDSCH reception.
One reason for using RRC configuration, and not fixed default TCI state(s) for single TRP operation with two indicated unified TCI states is that it will limit the flexibility. For example, assume that we want to perform single TRP operation for PDSCH from one TRP (i.e., the first indicated unified TCI state) and single TRP operation for PUSCH to a second TRP (i.e., the second indicated unified TCI state), and multi-TRP operation for PDCCH and PUCCH. This could be a common scenario, since for example we might have a HetNet scenario, where we want to perform DL transmission from a high-power (macro) TRP, and UL reception at the low-power (pico) TRP, and we want to have high reliability multi-TRP transmission and reception schemes for the two control channels PDCCH and PUCCH. In case we have default fixed TCI state for PDSCH, this operation would not be possible. However, in case we have RRC configuration, where we can indicate which indicated unified TCI state the UE should apply for single-TRP PDSCH reception, this would still be possible. 
We note that Proposal 2 is not effective for PDSCH scheduled by DCI format 1_0. For DCI format 1_0, we instead propose
[bookmark: _Toc127541214]For reception of PDSCH scheduled by DCI format 1_0, the UE uses the first indicated TCI state.
When discussing the mapping between channels and indicated TCI states in section 2.3, a similar proposal will be made for PUSCH scheduled by DCI format 0_0.
The second FFS discusses how to apply the indicated TCI state(s) to PDSCH reception if the offset between the reception of the DCI format 1_1/1_2 and the corresponding PDSCH reception is less than a threshold. When the DCI field is not configured, the default indicated TCI states in Proposal 2 would be used. The only additional issue is what TCI states to apply when the DCI field is present. 
In legacy, the application of a QCL assumption indicated in DCI is applied only after a delay – timeDurationForQcl. The motivation for the introduction of that restriction was to 
allow the UE to decode DCI
adjust its Rx beam according to the QCL indication signalled in DCI
buffer the received signal using the signalled QCL indications.
In legacy, the UE would be required to activate up to eight TCI states and select one (in Rel-15) or two (in Rel-16) TCI states, using the information in DCI. Hence, there is a difference between how many TCI states that can be indicated in DCI (up to 8), and how many TCI states the UE can use for demodulation (1-2). The delay between the DCI decoding and the PDSCH demodulation is then required.   
In Rel-18, up to two TCI states can be indicated, and a UE that supports multi-TRP must be able to demodulate PDSCH using two TCI states. The different modes of operation are depicted in Figure 2.
[image: ]
[bookmark: _Ref127179634]Figure 2: Illustration of the DCI indication in Rel-15/16 and Rel-18.
In other words, with the unified TCI framework, the UE could 
buffer the PDCCH and the PDSCH according to the (default) indicated TCI states, 
decode DCI 
determine the TRPs used for transmitting data – since the DCI indication only selects among the indicated TCI states 
decode the buffered PDSCH using the information in DCI 
Unlike the Rel-15/16 functionality, there is no need for the UE to adjust its buffering based on DCI: this has been performed using the beam indication. Based on this, we propose
[bookmark: _Toc127541215]Irrespective of the offset between the PDCCH and the PDSCH reception, the UE uses the new DCI indication to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception
There is also a need to map indicated TCI states to DMRS ports. We propose to reuse the rule from Rel-16:
[bookmark: _Toc127541216]For NC-JT, the first indicated TCI state would be associated with the first DMRS CDM group, and the second TCI state would be associated with the second DMRS CDM group, similar to Rel-16.
One of the remaining issues for the multi-TRP extension of unified TCI is if the TCI field in DCI should be increased. The motivation for such an increase is that the flexibility is not large enough to allow DCI switching in case of multi-TRP.
However, we do not see that any reasonable increase in the number of TCI codepoints would be sufficient: in fact, it is questionable if 8 is large enough for single-TRP. The main mode of operation for TCI state switching is and will be MAC CE. Therefore, we prefer not to complicate the design and propose 
[bookmark: _Toc127541217]Do not increase the number of TCI codepoints. 
2.3	How to map the indicated TCI state(s) to target channel(s)/signal(s)
In section 2.2, we described how the UE could be provided with multiple TCI states. In this section, we describe how to map each channel/signal into one of the pipes. 
RAN1 made the following agreements:
Agreement (RAN1#110)
On unified TCI framework extension for S-DCI based MTRP, to inform the association with the joint/DL TCI state(s) indicated by DCI/MAC-CE for PDCCH repetition, PDCCH-SFN, and PDCCH w/o repetition/SFN, support the following:
· Use RRC configuration to inform that the UE shall apply the first one, the second one, both, or none of the joint/DL TCI states indicated by DCI/MAC-CE to a CORESET or a group of CORESETs (if CORESET group configuration is supported)

Agreement (RAN1#111)
On unified TCI framework extension for S-DCI based MTRP, use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to a PUCCH resource/group
· Note: Detail of the RRC configuration is left to RAN2 design

Hence, RAN1 has agreed to introduce pointers that determine how to map PDCCH and PUCCH into the pipes – the indicated TCI states. We propose to apply this solution to other channels as well:
[bookmark: _Ref110437874][bookmark: _Toc127541218]For each channel/signal, introduce a pointer that indicates which of the indicated TCI states the UE would use for the corresponding channel/signal.
In Proposal 2, we proposed to apply this principle also for the default indicated TCI states for PDSCH.
In RAN1#111, RAN1 made the following agreement on the association for PUSCH:
Agreement
On unified TCI framework extension for S-DCI based MTRP, use an indicator field (could be reusing an existing DCI field or introducing a new DCI field) in the DCI format 0_1/0_2 to inform which joint/UL TCI state(s) indicated by MAC-CE/DCI the UE shall apply to PUSCH transmission scheduled/activated by the DCI format 0_1/0_2

In this agreement, it is still open if the indicator field is new or if a DCI field is reused. There are essentially two scenarios in which PUSCH can be transmitted towards two TRPs:
Rel-17 PUSCH repetition
STxMP
For both these two use cases, the DCI field “SRS resource set indicator” could be reused.  A possible mapping with the existing SRS resource set indicator field in DCI can be as shown in Table 2 for PUSCH repetition, and in Table 3 for STxMP.  
[bookmark: _Ref127214050]Table 2: Possible TCI state indication with the existing SRS resource set indicator field in DCI for PUSCH repetition. Note that the SRS resource set field indicates both the TCI state and the SRS resource set. Note that we have reused the mapping from Rel-17.
	SRS resource set Indicator  
	1st SRI field
	2nd SRI field

	0
	1st SRS resource set, 1st TCI
	

	1
	2nd SRS resource set, 2nd TCI
	

	2
	1st SRS resource set, 1st TCI
1st PUSCH transmission
	2nd SRS resource set, 2nd TCI

	3
	1st SRS resource set, 1st TCI
	2nd SRS resource set, 2nd TCI
1st PUSCH transmission



[bookmark: _Ref127514617]Table 3: Possible TCI state indication with the existing SRS resource set indicator field in DCI for STxMP. Note that the SRS resource set field indicates both the TCI state and the SRS resource set. 
	SRS resource set Indicator  
	1st SRI field
	2nd SRI field

	0
	1st SRS resource set, 1st TCI
	

	1
	2nd SRS resource set, 2nd TCI
	

	2
	1st SRS resource set, 1st TCI

	2nd SRS resource set, 2nd TCI

	3
	Not applicable
	Not applicable


  
[bookmark: _Ref127174123][bookmark: _Toc127541219]Reuse the “SRS resource set indicator” field to inform which indicated TCI states to apply for PUSCH transmission.
Since the indicated TCI state is signalled directly, and not via an SRS resource set, we realize that Proposal 8 is not applicable to CG Type 1. Here we propose to introduce an indicator in configured grant RRC configuration which of the indicated TCI states would be used:
[bookmark: _Toc127541220]Introduce an indicator in the configured grant configuration stating which of the indicated TCI states should be applied.
Note that both indicated TCI states would be applicable for STxMP SFN – so the indicator would be {first, second, both}.
In addition, we need to define which indicated TCI state is used when PUSCH is scheduled by DCI format 0_0 for single-DCI. Since the order of the TCI states is anyway determined by the network, the first TCI state could be used:
[bookmark: _Toc127541221]For a PUSCH scheduled by DCI format 0_0 in single-DCI, the UE uses the first indicated TCI state.  
In RAN1#111, RAN1 made the following agreement on the association for PUCCH:
Agreement
[bookmark: _Hlk127178484]On unified TCI framework extension for S-DCI based MTRP, use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to a PUCCH resource/group
· Note: Detail of the RRC configuration is left to RAN2 design

So far, the agreement is only related to single-DCI multi-TRP operation. However, the same functionality is needed for multi-DCI multi-TRP, since the PUCCH can be transmitted to either the first or the second TRP in case of ackNackFeedbackMode = joint: it is not even possible to rely on the CORESETPoolIndex of the scheduling PDCCH. Furthermore, we note that in Rel-16 multi-TRP multi-DCI, the spatial relation of the PUCCH is not associated with the CORESETPoolIndex: the spatial relation is configured explicitly in the PUCCH resource, just as for single-DCI. 
[bookmark: _Toc127541210]The spatial relation of a PUCCH transmission is separately configured for Rel-16 multi-DCI multi-TRP.
We do not see why we should deviate from this principle in Rel-18. Hence, we propose 
[bookmark: _Toc127541222]On unified TCI framework extension for multi-DCI based multi-TRP, use RRC configuration to inform that the UE shall apply the first or the second indicated joint/UL TCI state to a PUCCH resource/group.
The first indicated TCI state is the TCI state associated to CORESETPoolIndex 0, and the second TCI state is the TCI state associated to CORESETPoolIndex 1. 
Finally, we need to consider the reference signals: CSI-RS and SRS. For the Rel-17 TCI framework, the UE would use the indicated TCI state for aperiodic CSI-RS transmissions unless TCI states are configured in the CSI-AssociatedReportConfigInfo. For CSI-RS, a similar approach can be used in Rel-18, and it would be appropriate to introduce the pointer in the CSI-AssociatedReportConfigInfo: 
[bookmark: _Toc127541223]RRC configuration is used to define the mapping/association between a configured or indicated joint/DL TCI state and an CSI-AssociatedReportConfigInfo.
For SRS, we would again apply Proposal 7, but the question is on what level. Here we note that the spatial relations in Rel-15 are defined on SRS resource level. However, in Rel-17, the field followUnifiedTCI-StateSRS-r17 was defined on SRS resource set level. Hence, different paradigms were used for the two cases.
There are advantages of defining the TCI state on SRS resource set level. First, all SRS resources will use the same power control parameters. Second, the configuration is leaner.
If the UE supports 2 SRS resource sets, one indicated TCI state can be associated with each SRS resource set, and it is possible to sound the two TRPs. However, if the UE supports only one SRS resource set, this is not possible. Then, the TCI state must be defined per SRS resource, like the spatial relation in Rel-15. 
We note that for most multi-TRP scenarios, the UE supports two SRS resource sets. The only exceptions are the Rel-16 multi-DCI multi-TRP NC-JT and the Rel-17 single-DCI PUCCH repetition. Most notably, the support of STxMP will require the support for two SRS resource sets, both for single-DCI and multi-DCI. Therefore, we propose
[bookmark: _Toc127541224]All UEs that support the Rel-18 TCI framework support two SRS resource sets.
[bookmark: _Toc127541225]RRC configuration is used to define the mapping/association between an indicated joint/UL TCI state and an SRS resource set.
The proposed associations are summarized in Table 4 for single-DCI and in Table 5 for multi-DCI.
	Channel
	Solution

	PDCCH
	{first, second, both, none} configured by RRC for each CORESET (agreed)

	PDSCH
	Explicit in DCI +
{first, second, both} by RRC (proposed for default)
first for PDSCH scheduled by DCI format 1_0 (proposed)

	PUCCH
	{first, second, both} configured in PUCCH resource/group (agreed)

	PUSCH
	Explicit in DCI +
{first, second, both} by RRC (proposed for CG)
first for PUSCH scheduled by DCI format 0_0 (proposed)

	SRS
	{first, second} configured in each SRS resource set (proposed)

	CSI-RS
	{first, second} configured in CSI-AssociatedReportConfigInfo (proposed)


[bookmark: _Ref127541096] Table 4: Summary of RRC configured association between channels/signals and indicated TCI states for single-DCI multi-TRP.

	Channel
	Solution

	PDCCH
	Determined by followUnifiedTCI-State-r17 (agreed)

	PDSCH
	Follow scheduling PDCCH (agreed)

	PUCCH
	{first, second} configured in PUCCH resource/group (proposed)

	PUSCH
	Follow scheduling PDCCH (agreed)
{first, second} (proposed for CG Type 1)

	SRS
	{first, second} i configured in each SRS resource set (proposed)

	CSI-RS
	{first, second} configured in CSI-AssociatedReportConfigInfo (proposed)

	Note:  
· first indicated TCI state:  the indicated TCI state associated to CORESET pool index =0
· second indicated TCI state:  the indicated TCI state associated to CORESET pool index =1



[bookmark: _Ref110857745]Table 5: Summary of RRC configured association between channels/signals and indicated TCI states for multi-DCI multi-TRP.
2.4	UL PC for UL MTRP
In RAN1#109-e, RAN1 made the following agreement:
Agreement
On unified TCI framework extension, if an indicated joint or UL TCI state applies to a PUSCH /PUCCH transmission occasion at least for S-DCI based PUSCH/PUCCH repetition with TDM and the indicated joint or UL TCI state is associated with an UL PC parameter setting for PUSCH /PUCCH (including P0, alpha for PUSCH , and closed loop index) and a PL-RS, the UE should apply the UL PC parameter setting and the PL-RS for the PUSCH /PUCCH transmission occasion.
· FFS: How to extend to other Rel-18 MTRP scheme(s) with STxMP, if supported 
· FFS: UL PC enhancement for CB and non-CB SRS in above case
FFS: The applied UL PC parameter setting if one or both indicated joint or UL TCI state(s) is not associated with an UL PC parameter setting (including P0, alpha for PUSCH, and closed loop index) for PUCCH/PUSCH 

The agreement contains three FFSs. The first FFS mentions other Rel-18 MTRP scheme(s) with STxMP. In our understanding, the PC framework introduced in Rel-17 can be used as is also for STxMP. The discussion on PCmax may have an impact on maximum transmit power per panel and the power headroom report (PHR), but the agreement is related to the power control parameters. Furthermore, we do not see why any enhancement for CB and non-CB SRS would be needed.
[bookmark: _Hlk110867062]The third FFS discusses the default behaviour when one or both indicated joint, or UL TCI state(s) is not associated with an UL PC parameter setting. The Rel-17 framework does provide the possibility to operate without associating PC parameters with the TCI state, in which case, the field ul-powerControl-r17 is absent from the UL or joint TCI state. When the field ul-powerControl-r17 is absent from the TCI state configuration, the UE applies the PC parameters defined in BWP-UplinkDedicated. 
This would mean that if there are no PC parameters associated with any TCI state, then the UE would rely on the PC parameters defined in BWP-UplinkDedicated for both TRPs:
[image: ]
Figure 3: The contents of the RRC IE P0AlpaSet-r17.
To us, reusing these parameters for both TRPs seems like a reasonable default, and we do not see any need to optimize the default (!), especially considering how efficiently RAN2 has implemented this in RRC: to associate PC parameters with a TCI state, the only thing that needs to be included in the TCI state is an ID. Hence, we propose: 
[bookmark: _Toc127541226]Do not introduce any new behaviour when one or both indicated joint, or UL TCI state(s) is not associated with an UL PC parameter setting.
2.5	BFR
In RAN1#110e-bis, the following agreement was reached on BFR.
Agreement
On unified TCI framework extension, study the following enhancements for TRP-specific BFR:
· Implicit BFD-RS determination based on the indicated joint/DL TCI states for S-DCI based MTRP
· Enhancement to beam update after NW response to TRP-specific BFR request

The topic of whether TRP specific BFR for s-DCI multi-TRP should be supported was extensively discussed in Rel-17, including the possibility of supporting implicit per TRP BFD-RS.  However, implicit BFD-RS determination for S-DCI multi-TRP was not supported in Rel-17 in the end, although implicit BFD-RS determination for M-DCI multi-TRP was.  
Beam failure should be declared once the UE cannot reliably demodulate PDCCH. The RAN4 requirements also indicate that: the tests have been designed around the performance of a hypothetical PDCCH. The implicit rules for determination of the BFD RS have also been designed under this assumption: the BFD RS has been determined as the RS that serves as a QCL source for PDCCH:
[bookmark: _Toc127541211]Beam failure is declared when the UE cannot reliably demodulate the PDCCH.
We note that the same rule applies for RLM.
For the extension of the unified TCI state framework to multi-TRP operation, it has been agreed that up to two TCI states can be indicated, and that is RRC configured which TCI states the UE applies. Since this indication informs the UE of how the PDCCH is received by the UE, it would make sense to follow that indication also for determining the BFD RSs:
[bookmark: _Toc127541227]For single-DCI multi-TRP, the BFD RSs are determined by the indicated DL TCI states in combination with the RRC configured indication {first, second, both, none}. 
Note that we maintain the principle that the UE monitors RSs that are related to the PDCCH reception. For example, for single-DCI NC-JT, the UE would monitor RSs that are used to receive PDCCH, while RSs that are only used to receive PDSCH would not be monitored. 
We do not see any need to enhance the beam update after network response to TRP-specific BFR request.
[bookmark: _Hlk61857909]Conclusion
In the previous sections we made the following observations: 
Observation 1	The spatial relation of a PUCCH transmission is separately configured for Rel-16 multi-DCI multi-TRP.
Observation 2	Beam failure is declared when the UE cannot reliably demodulate the PDCCH.
Based on the discussion in the previous sections we propose the following:
Proposal 1	For a UE that supports two indicated joint/DL states for PDSCH-CJT, support Alt1 and Alt2.
Proposal 2	Introduce an RRC parameter with the value {first, second, both} to determine the default indicated TCI states for PDSCH reception.
Proposal 3	For reception of PDSCH scheduled by DCI format 1_0, the UE uses the first indicated TCI state.
Proposal 4	Irrespective of the offset between the PDCCH and the PDSCH reception, the UE uses the new DCI indication to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception
Proposal 5	For NC-JT, the first indicated TCI state would be associated with the first DMRS CDM group, and the second TCI state would be associated with the second DMRS CDM group, similar to Rel-16.
Proposal 6	Do not increase the number of TCI codepoints.
Proposal 7	For each channel/signal, introduce a pointer that indicates which of the indicated TCI states the UE would use for the corresponding channel/signal.
Proposal 8	Reuse the “SRS resource set indicator” field to inform which indicated TCI states to apply for PUSCH transmission.
Proposal 9	Introduce an indicator in the configured grant configuration stating which of the indicated TCI states should be applied.
Proposal 10	For a PUSCH scheduled by DCI format 0_0 in single-DCI, the UE uses the first indicated TCI state.
Proposal 11	On unified TCI framework extension for multi-DCI based multi-TRP, use RRC configuration to inform that the UE shall apply the first or the second indicated joint/UL TCI state to a PUCCH resource/group.
Proposal 12	RRC configuration is used to define the mapping/association between a configured or indicated joint/DL TCI state and an CSI-AssociatedReportConfigInfo.
Proposal 13	All UEs that support the Rel-18 TCI framework support two SRS resource sets.
Proposal 14	RRC configuration is used to define the mapping/association between an indicated joint/UL TCI state and an SRS resource set.
Proposal 15	Do not introduce any new behaviour when one or both indicated joint, or UL TCI state(s) is not associated with an UL PC parameter setting.
Proposal 16	For single-DCI multi-TRP, the BFD RSs are determined by the indicated DL TCI states in combination with the RRC configured indication {first, second, both, none}.
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