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Introduction
During RAN#94e, a new WID for Rel-18 MIMO evolution for DL and UL was agreed [1]. One of the objectives is: 
	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.



In this contribution, we discuss how the unified TCI framework introduced in Rel-17 can be extended to for the multiTRP transmission schemes agreed on in releases 16 and 17.
Discussion
Unified TCI Framework in Release 17
In NR release 15, the TCI-state (transmission configuration indication) for DL, and spatial relation for UL are signaled per channel/RS. This turned out to be too flexible and wasteful in terms of signaling overhead, mainly because in many cases, the gNB configures the best beam for all UL/DL channels/RSs. Release 16 beam indication aimed at reducing signaling overhead and latency, by using the TCI state of the PDCCH as a “common beam” to be used as the default beam applied to PDSCH/PUCCH/SRS/PUSCH. 

In release 17 NR, for single TRP transmission, a new beam indication scheme, known as the unified TCI (transmission configuration indication) framework, was agreed. The approach was that the indicated TCI state(s) provides one or two spatial directions, and a channel/signal can then be linked to one of these indicated spatial direction. As a result, the TCI state update would be separated from the individual channels, and the TCI state is signalled to the UE instead of a particular channel, as it was in Rel-15. This TCI framework unified beam indication for downlink and uplink by using either:
· Joint DL-UL TCI state when downlink and uplink use the same beam, or
· Separate DL and UL TCI states in the absence of beam correspondence.  


Note that the UE is RRC configured via higher layer parameter unifiedtci-StateType to use either joint TCI states, or separate DL and UL states. There was no consensus on dynamic switching between the two configurations. 
For single TRP transmission, the UE is provided with one joint TCI (a spatial domain filter that can be used for uplink and downlink) or a pair of separate DL and UL TCI states through a three-step procedure:

1. First the UE is RRC configured with one list of joint/DL TCI states (joint/DL pool) and one list of UL TCI states (UL pool). These TCI states are referred to as the configured TCI states. The first list of joint/DL states can contain 128 TCI states, and the second list can contain 64 UL TCI states.  
2. In step 2, MAC CE activates a group of TCI states from the two pools. They are activated in the form of a list of 8 TCI codepoints. A codepoint contains 1 or more configured TCI states
3. In step 3, a DCI with either format 1_1 or 1_2 (with or without DL data assignment) uses the 3-bit TCI field to choose one of the activated TCI codepoints and therefore indicate which TCI states to use for downlink and uplink transmission.

The DCI with format 1_1 and 1_2 used to indicate the TCI states can be either with or without a DL data assignment. Therefore, we can distinguish between a scheduling DCI and just a beam indication DCI, respectively. In Rel.17 unified TCI framework, indicated TCI is applied after the beam application time (BAT) i.e. BeamAppTime_r17= {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336} symbols from ACK transmission of the beam indication DCI.
The spatial filters indicated by the DCI would apply to all DL and UL signals and channels (unless they are RRC configured not to apply the indicated TCI state); it is applied to:
· all or a subset of PDCCH(s) in a cell, 
· the PDSCHs scheduled by the PDCCH(s), 
· dynamic- or configured-grant PUSCH 
· UE-dedicated PUCCH resources.
· Aperiodic CSI-RS or SRS (limited to certain usage) 

As an example, when the followUnifiedTCIstate is set to enabled in the RRC configuration of the ControlResourceSet, the UE applies the DL only TCI or joint TCI for PDCCH reception on this CORESET. Similarly, when followUnifiedTCIstateSRS is set to enabled, for SRS resource Set, the UE applies the Rel-17 UL only TCI or joint TCI. This parameter may be configured for aperiodic SRS for BM or SRS of any time-domain behavior for codebook, non-codebook, and antenna switching.

The unified TCI framework in Release 17 only supports single-TRP operation. Moreover, it is not allowed to configure both Rel.15/16 beam indication and Rel.17 TCI state in the same band. Therefore, Release 18 aims to extending Rel-17 unified TCI framework to the multi-TRP scenario and avoiding having the UE simultaneously manage both legacy and unified TCI beam indication schemes. 

In RAN1#109e, it was agreed:

Agreement
On unified TCI framework extension, consider all the intra and inter-cell MTRP schemes specified in Rel-16 and Rel-17
· Consider, if STxMP is supported, Rel-18 MTRP scheme(s) with STxMP

This would include the following multiTRP transmission schemes:

1. Single-DCI based multiTRP PDSCH repetition schemes with SDM/FDM/TDM in Release 16
2. Single-DCI based multiTRP PDCCH repetition in release 17
3. Single-DCI based multiTRP PUCCH repetition in release 17
4. Single-DCI based multiTRP PUSCH repetition in release 17
5. Multi-DCI based multiTRP PDSCH NCJT in Release 16
6. SFN-PDCCH/PDSCH in release 17
Extension of the Unified TCI Framework to multiTRP Transmission schemes 
Providing the UE with multiple TCI states for multiTRP Transmission 
For the unified TCI framework extension for S-DCI based MTRP, RAN1 already agreed that 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. Furthermore, in one beam indication instance, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) can indicate joint/DL/UL TCI state(s) for one or both of the two TRPs in a CC/BWP or a set of CCs/BWPs in a CC list. More details were added by the following agreement (RAN1#112be):
Agreement
On unified TCI framework extension for S-DCI based MTRP operation, support the followings:
· For a serving cell configured with joint DL/UL TCI mode, a full-set or any sub-set of {first joint TCI state, second joint TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· For a serving cell configured with separate DL/UL TCI mode, a full-set or any sub-set of {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state} can be mapped to a TCI codepoint of the existing TCI field in a DCI format 1_1/1_2 by TCI state activation command (MAC-CE)
· TCI state activation command (MAC-CE) should indicate that each joint/DL/UL TCI state mapped to a TCI codepoint is the first or second joint/DL/UL TCI state (detail on how to indicate above is up to RAN2 design)
· The first/second indicated joint/DL/UL TCI state(s) is updated according to the corresponding first/second joint/DL/UL TCI state(s) mapped to the TCI codepoint received by the UE
· If the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint

Finally, the maximum number of joint TCI states is 128, and the maximum number of UL TCI states is 64. With two TRPs involved, it can be considered to increase the number of TCI states.
Consider, as a UE capability, increasing the maximum number of joint-or-DL TCI states in the RRC configuration from 128 to 256 and the maximum number of UL TCI states in the RRC configuration from 64 to 128.
Updating the Indicated TCI States
In RAN1#112be, companies discussed whether to approve the following conclusions:
�  [Conclusion: UE expects mTRP operation after applying the TCI states activation command of Rel-18 MAC CE. UE expects the first indicated TCI state codepoint is for mTRP operation.]
�  [Conclusion: To distinguish S-DCI based mTRP schemes from sTRP: for S-DCI, there is more than one DL/joint-TCI state activated for at least one TCI codepoint.]
And the FL proposed to discuss the following alternatives instead:
· Alt1: A CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if the UE receives a TCI state activation command (MAC-CE) that activates at least one TCI codepoint mapped with more than one join TCI states, more than one DL TCI states, or more than one UL TCI states in the CC
· Alt2: A CC is operated in Rel-18 unified TCI framework extension for S-DCI based MTRP if the UE receives a Rel-18 TCI state activation command (MAC-CE) for S-DCI based MTRP operation (which is different from the TCI state activation command (MAC-CE) for Rel-17 unified TCI framework) in the CC
From our understanding, the motivation for this discussion was the concern that some companies had about the UE behaviour when only one TCI state is indicated to the UE, while the UE is also configured with parameters (for example the new RRC parameter) that maps the two indicated TCI states to some channels/signals. 
First, the agreement above mentions the following: 
· TCI state activation command (MAC-CE) should indicate that each joint/DL/UL TCI state mapped to a TCI codepoint is the first or second joint/DL/UL TCI state (detail on how to indicate above is up to RAN2 design)

Therefore, we understood that for Rel-18 unified TCI framework extension for S-DCI based MTRP operation, a new TCI state activation command (MAC-CE) is needed. Second, whether the list of activated TCI codepoints contain only single TCI state or multiple TCI states, is up to the network. Also, if there is a discrepancy between the indicated TCI states and the mapping to the channel (for example the UE has one indicated DL TCI state while the PDSCH TCI selection field is asking for two indicated DL TCI states), our understanding is that it is up to the network to prevent such error case.  
According to the agreement in RAN1#112be, for Rel-18 unified TCI framework extension for S-DCI based MTRP operation, a new TCI state activation command (MAC-CE) is needed.
No further restrictions are needed to avoid network operations cases when only one TCI state is indicated to the UE, while the UE is also configured with parameters (for example the new RRC parameter) that maps the two indicated TCI states to some channels/signals. 
Dynamic Switching between sTRP and multi-TRP
For multiTRP transmission schemes in Release 16 and 17, the gNB has the flexibility to dynamically switch between multiTRP transmission and single TRP transmission. We think that switching between single TRP and multiTRP transmission should happen at the level of a transmission channel (PDSCH, PDCCH, PUSCH, PUCCH) rather than at the level of the UE. 
Switching between single TRP and multiTRP transmission happens at the level of a transmission channel (PDSCH, PDCCH, PUSCH, PUCCH, etc) 
PUCCH Transmission for multi-DCI multi-TRP schemes.  
PUCCH can be used for different type of transmissions, for example, PUCCH for HARQ-Ack feedback, PUCCH for CSI feedback, PUCCH for BFR, etc. For some transmission (CASE 1), the PUCCH is scheduled by the scheduling PDCCH of the PDSCH, and therefore the TCI state associated with the coresetPoolIndex of the CORESET of the triggering PDCCH, can be applied to PUCCH. However, for the other transmissions (Case 2), the PUCCH cannot be associated with a coresetPoolIndex value. For example, when dynamic HARQ-ACK with joint ACK/NACK feedback mode is configured, the PUCCH transmission scheduled by the PDCCH may be intended to either one of the two TRPs, and hence cannot be associated with a coresetPoolIndex. 
It was agreed that (Opt2) an RRC configuration can be provided per PUCCH resource/resource group to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding PUCCH transmission, but still options 3 and 4 (corner cases) are not precluded. 
Although a hybrid solution can be targeted to differentiate between the two cases explained above, a better solution is to use RRC configuration for all cases, which is also aligned with the s-DCI PUCCH configuration. 
On unified TCI framework extension for M-DCI based MTRP, for PUCCH transmission, do not support Opt3 and Opt4. 
Power Control
In Rel-17, for single TRP, a default power control parameter setting can be configured in BWP-UplinkDedicated, and the configured default power control parameter setting can be used when joint or UL TCI is not associated with an UL PC parameter setting. 
Therefore, in Rel-18 unified TCI framework, configuring two default power control parameter set for two TRPs in BWP-UplinkDedicated should be supported, with each parameter set is associated with an indicated joint/UL TCI state and includes power control parameters for PUCCH, PUSCH and SRS adopting the indicated joint/UL TCI state. Moreover, the first power control parameter set can be associated with the first indicated joint/DL TCI state and the second power control parameter set will be associated with the second indicated joint/DL TCI state.
Introduce two default PC parameter sets for 2 TRPs, where if an UL TCI associated with a TRP is used but does not have associated PC parameters, the corresponding default PC parameter set will be applied.
Beam Failure Recovery
In general, the BFD RS is determined as the RS that serves as a QCL source for PDCCH. The UE monitors RSs that are related to the PDCCH reception, while RSs that are for example only used to receive PDSCH would not be monitored. In Rel-17, per-TRP based BFR is supported for mTRP regime by introducing per-TRP beam failure detection resource (BFD-RS) sets ,  and new beam identification resource (NBI-RS) sets  and . In mDCI based mTRP case, if UE is not provided BFD-RS by RRC, UE determines  and to include the QCL RS of the CORESETs corresponding to coresetPoolIndex 0 and 1, respectively. However, in sDCI case of multi-TRP case, such an implicit BFD-RS derivation is not specified as grouping of CORESETs is not supported.
As long as the UE knows the TCI state used for PDCCH reception from the TRP, implicit BFD-RS derivation can be supported. Therefore, the implicit BFD-RS derivation for sTRP BFR is enabled if each of the 1st and 2nd indicated TCI is associated with at least a CORESET via RRC configuration, according to the agreement below
Agreement 2 (RAN1#110bis_e)
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)

By configuring TCI state indicator for each CORESET, implicit TRP-specific BFD RS could be supported for S-DCI.
Conclusions
Based on the discussion above, we propose the following:
1. Consider, as a UE capability, increasing the maximum number of joint-or-DL TCI states in the RRC configuration from 128 to 256 and the maximum number of UL TCI states in the RRC configuration from 64 to 128.
1. According to the agreement in RAN1#112be, for Rel-18 unified TCI framework extension for S-DCI based MTRP operation, a new TCI state activation command (MAC-CE) is needed.
No further restrictions are needed to avoid network operations cases when only one TCI state is indicated to the UE, while the UE is also configured with parameters (for example the new RRC parameter) that maps the two indicated TCI states to some channels/signals. 
Switching between single TRP and multiTRP transmission happens at the level of a transmission channel (PDSCH, PDCCH, PUSCH, PUCCH, etc) 
On unified TCI framework extension for M-DCI based MTRP, for PUCCH transmission, do not support Opt3 and Opt4. 
Introduce two default PC parameter sets for 2 TRPs, where if an UL TCI associated with a TRP is used but does not have associated PC parameters, the corresponding default PC parameter set will be applied.
By configuring TCI state indicator for each CORESET, implicit TRP-specific BFD RS could be supported for S-DCI.
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Older Agreements
During RAN1#113 meeting, the following agreements were made:
Agreement 1 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, for PDSCH reception scheduled/activated by DCI format 1_1/1_2 configured w/o the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the scheduled/activated PDSCH reception
· If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, above applies regardless of the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception
· If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above applies when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold

Agreement 2 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP:
· If a CORESET other than a CORESET with index 0 is associated only with USS sets and/or Type3-PDCCH CSS sets, the CORESET is configured by RRC to apply the first one, the second one, or both of the indicated joint/DL TCI states to PDCCH reception on the CORESET
· If a CORESET other than a CORESET with index 0 is associated at least with CSS sets other than Type3-PDCCH CSS sets, the CORESET is configured by RRC to apply the first one, the second one, both, or none of the indicated joint/DL TCI states to PDCCH reception on the CORESET
· For a CORESET with index 0:
· If the CORESET is associated with SS#0 for Type 0/0A/2 CSS sets, the CORESET is configured by RRC to apply the first one, the second one, or none of the indicated joint/DL TCI state to PDCCH reception on the CORESET
· Otherwise, the CORESET is configured by RRC to apply the first one, the second one, both, or none of the indicated joint/DL TCI states to PDCCH reception on the CORESET
Note: RAN1 already agrees to use RRC configuration to inform that the UE shall apply the first one, the second one, both, or none of the indicated joint/DL TCI states to a CORESET in S-DCI based MTRP. 
Note: There is no consensus in RAN1 on whether to reuse the Rel-17 RRC parameter followUnifiedTCIstate as a part of above RRC configuration, and whether to reuse followUnifiedTCIstate is up to RAN2 design

Agreement 3 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, when a 2-bit [TCI selection field] is configured by RRC to be present in a DCI format 1_1/1_2 in a DL BWP:
· 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 PDSCH reception scheduled/activated by the DCI format 1_1/1_2 based on the Rel-16 rules for mapping legacy TCI states to PDSCH transmission occasions, CDM groups, or non-overlapping frequency domain resource allocations by replacing the first and the second indicated legacy TCI states with the first and the second indicated joint/DL TCI states, respectively
· The codepoint "11" of the [TCI selection field] is reserved

Agreement 4 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, when two indicated joint/UL TCI states are applied to a PUSCH transmission 
· For SDM and SFN based PUSCH Tx schemes, the UE shall apply the first indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the first SRS resource set, and the second indicated joint/UL TCI state to the PUSCH antenna port(s) associated with the second SRS resource set, respectively.
· Note: The association between PUSCH antenna port(s) and an SRS resource set is discussed and defined in STxMP AI

Agreement 5 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, when two indicated joint/UL TCI states are applied to a PUCCH resource/resource group:
· For TDM based PUCCH Tx scheme, the UE shall apply two indicated joint/UL TCI states to repetitions of the PUCCH transmission corresponding to the PUCCH resource/resource group based on the Rel-17 rules for mapping spatial settings to the repetitions by replacing the first and second spatial settings with the first and second indicated joint/UL TCI states, respectively.
· For SFN based PUCCH Tx scheme, the UE shall apply two indicated joint/UL TCI states to the PUCCH transmission corresponding to the PUCCH resource/resource group

Agreement 6 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, the following two alternatives are supported 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
Introduce a UE capability on which alternative(s) is supported, and either one of above alternatives can be configured by RRC according to the UE capability
Note: In Rel-18, RAN1 has no consensus to support Alt3
· 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
 
Agreement 7 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, support the following:
· Using RRC configuration to indicate whether the first, second, or both of the indicated joint/DL TCI states is/are applied to PDSCH reception scheduled/activated by DCI format 1_0 
· If not configured, the first indicated joint/DL TCI state is applied
· Only when the UE is configured with PDSCH-CJT and the UE supports two joint TCI states for PDSCH-CJT or the UE is configured with PDSCH-SFN, the RRC configuration can indicate both indicated joint/DL TCI states are applied.
· For PDSCH-CJT and PDSCH-SFN, if the RRC configuration indicates both indicated joint/DL TCI states are applied, the UE shall apply both indicated joint/DL TCI states to PDSCH reception scheduled/activated by DCI format 1_0 on a search space other than Type0/0A/2 CSS on CORESET#0 (FFS: Other search space and/or CORESETs)
If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2, above applies regardless of the offset between the reception of the scheduling DCI format 1_0 and the scheduled/activated PDSCH reception
If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above applies when the offset between the reception of the scheduling DCI format 1_0 and the scheduled/activated PDSCH reception is equal to or larger than a threshold

Agreement 8 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, after NW response to TRP-specific BFR request to a BFD-RS set:
· If the BFD-RS set is the first BFD-RS set (), QCL assumption/spatial Tx filter/PL-RS corresponding to the first indicated joint/DL/UL TCI state for channel(s)/signal(s) applying the first indicated joint/DL/UL TCI state are updated according to the new beam (qnew) corresponding to the BFD-RS set.
· If the BFD-RS set is the second BFD-RS set (), QCL assumption/spatial Tx filter/PL-RS corresponding to the second indicated joint/DL/UL TCI state for channel(s)/signal(s) applying the second indicated joint/DL/UL TCI state are updated according to the new beam (qnew) corresponding to the BFD-RS set.

Agreement 9 (RAN1#113)
On unified TCI framework extension for both S-DCI and M-DCI based MTRP operations, if a P/SP/AP SRS resource set for CB/NCB/AS or an AP SRS resource set for BM is configured to follow unified TCI state, an RRC configuration can be provided to the SRS resource set to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the SRS resource set
· For M-DCI based MTRP operation, the first and the second indicated joint/UL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
· When two SRS resource sets for CB/NCB are configured, the UE does not expect the following
· to be configured with the first indicated UL/joint TCI state which is to be applied to the second SRS resource set
· to be configured with the second indicated UL/joint TCI state which is to be applied to the first SRS resource set
· For M-DCI based MTRP operation, if the RRC configuration is not provided to the SRS resource set and the SRS resource set is an AP SRS resource set triggered by PDCCH on a CORESET associated with a coresetPoolIndex value, the UE shall apply the indicated joint/UL TCI state specific to the coresetPoolIndex value to the SRS resource set
How to capture the above is up to the editor

Agreement 10 (RAN1#113)
On unified TCI framework extension for M-DCI based MTRP,  An RRC configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· The first and the second indicated joint/DL TCI states correspond to the indicated joint/UDL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
· Above applies at least if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold (if the threshold is needed)
· Support of ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ RRC configuration is up to UE capability

Agreement 11 (RAN1#113)
On unified TCI framework extension for S-DCI based MTRP, if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2:
· When the offset between the reception of the scheduling/activation DCI format 1_0/1_1/1_2 and the scheduled/activated PDSCH reception is less than a threshold in FR2, the UE shall apply the first indicated joint/DL TCI state to the scheduled/activated PDSCH reception

Conclusion 1 (RAN1#113)
There is no RAN1 consensus to support the following:
	On unified TCI framework extension, the following cases for CA operation are supported:
· A set of BWP/CCs configured for common TCI state ID activation/update can include BWP/CC(s) operating in STRP and BWP/CC(s) operating in S-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· For the BWP/CCs in above set of BWP/CCs, TCI state ID activation/update MAC-CE can only be sent to a S-DCI based MTRP BWP/CC
· A set of BWP/CCs configured for common TCI state ID activation/update can include BWP/CC(s) operating in STRP and BWP/CC(s) operating in M-DCI based MTRP
· FFS: How to support common TCI state ID activation/update for this case
· For the BWP/CCs in above set of BWP/CCs, TCI state ID activation/update MAC-CE can only be sent to a M-DCI based MTRP BWP/CC
· a CC in the set of CCs operating in S-DCI/M-DCI based MTRP can be configured as the reference CC.
· For each CC in the above set of CCs, an RRC parameter is configured to the CC to indicate that the first, the second or both joint/DL/UL TCI states are applied to the CC.
Note: “A CC operates in STRP” for above means a CC in which only one joint/UL/DL TCI state is applied
Note: “A CC operates in S/M-DCI based MTRP” for above means a BWP/CC operates in Rel-18 unified TCI framework extension for S/M-DCI based MTRP operation



Agreement 12 (RAN1#113)
On unified TCI framework extension for S-DCI based PUSCH/PUCCH STxMP:
· The UE shall determine a first Tx power for PUSCH/PUCCH transmission occasion i based on the UL PC parameter settings for PUSCH/PUCCH, if any, and the PL-RS included in the first indicated joint/UL TCI state, and a second Tx power for the same PUSCH/PUCCH transmission occasion i based on the UL PC parameter settings for PUSCH/PUCCH, if any, and the PL-RS included in the second indicated joint/UL TCI state
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