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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In 3GPP RAN Meeting #86, a new work item (WI) on Further enhancements on MIMO for NR (NR_FeMIMO, see RP-193133) was approved. Among the multiple objectives in the WI, the following is concerned with inter-cell multi-TRP enhancements:
3. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception
By 3GPP RAN1 Meeting #104bis-e, several sets of agreements/conclusions were achieved. Some key ones are captured below:
Agreement
Non-serving cell information at least includes non-serving cell PCI to support inter-cell multi-DCI multi-TRP operation
· FFS: Whether the indication of PCI is implicit or explicit
Agreement
At least following non-serving cell SSB information are needed in inter-cell MTRP operation 
· SSB time domain position
· SSB transmission periodicity
· SSB transmission power
FFS: Other non-serving cell information
FFS: Whether indication of these information is implicit or explicit
Agreement
For inter-cell MTRP operation, further discuss following options and down select in RAN1#104bis-e
· Option1: Indicate/associate non-serving cell PCI in the TCI state
· FFS other non-serving cell information
· Option2: Introduce a flag to indicate whether a TCI state/QCL information is associated with non-serving cell information or serving cell
· FFS: how the flag is linked to non-serving cell
· Option3: Explicit or implicit grouping of TCI states associated with non-serving cell information corresponding to the serving cell and the non-serving cell respectively.
· FFS: Each group is associated with a CORESETPoolIndex value.
· FFS: how to link the group of TCI states to non-serving cell.
· Option4: Re-index the non-serving cell RS, e.g., in the TCI state/QCL-Info, so that the UE can differentiate between a serving cell RS and a non-serving cell RS
· Example: serving cell RSs are indexed from #0, #1, …, #N-1, while non-serving cell RSs are re-indexed from #N, #N+1, …
· FFS: detailed re-indexing rule(s) of non-serving cell RSs 
· Option5: Introduce a new indicator (e.g., re-index the non-serving cell) to indicate the non-serving cell information that a TCI state/QCL information is associated with 
· FFS: how the indicator is linked to non-serving cell
· Note: when there is only one non-serving cell, it means the same as Option2.
Conclusion
The UE may assume received DL transmission from multiple TRP within a CP in FR1 and FR2.
· Note: This does not imply that RAN1 intends to ask RAN4 to tighten network synchronization requirements.
Agreement
· For intercell MTRP operation, 1 additional PCI different from the serving cell PCI is supported per CC
· The additional PCI is the one associated with one or more TCI states that are activated for [CSI-RS for CSI]/PDSCH/PDCCH, per CC.
· Applicable at least for non-cross carrier QCL indication
· FFS: Cross carrier scheduling QCL indication
· RAN1 to decide on the maximum number of PCIs different from the serving cell PCI per CC and/or across all CCs that can be RRC-configured for multi-DCI based inter-cell multi-TRP
· Above should be specified by reusing R15 QCL rules as concluded in RAN1#104-e
Conclusion
Configuration of CSI-RS for mobility as QCL source for intercell MTRP operation is not supported from Rel-17 specifcation point of view
Agreement
For intercell MTRP operation, downselect one or more of the following alternatives in RAN1#105-e
· [bookmark: _Hlk78802948]Alt1: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with only one CORESETPoolIndex
· Alt2: one PCI associated with one or more of activated TCI states for [PDSCH]/PDCCH can be associated with more than one CORESETPoolIndex
· Alt3: one PCI associated with TCI states for [PDSCH]/PDCCH via QCL relationship without association with CORESETPoolIndex
Note: This agreement is not related to the down-selection of one of the 5 options from RAN1#104-e
Note: Above should be specified by reusing Rel-15/Rel-16 QCL rules as concluded in RAN1#104-e
In this contribution, further discussions on inter-cell multi-TRP enhancements are provided.

Discussion 
Discussion and clarification on “the cell with the additional PCI”
First of all, the term “non-serving cell”, though widely used in the discussions so far, is not quite accurate and may cause confusion. Though it is understandable that it is to contrast with the well-defined “serving cell”, the so-called “non-serving cell” can serve the UE and transmit/receive with the UE. Then in RAN1#104b-e, the term “1 additional PCI different from the serving cell PCI” per CC was introduced, which seems to be a better term and can be used to avoid confusing terms such as “non-serving cell PCI” or “non-serving PCI”. More importantly, the key functionalities of different types of network nodes in serving a UE should be made clearer. This is also related to some ongoing RAN2 discussions, and RAN2 inputs should be accounted for once available. For now RAN1 should differentiate the following:
· Serving cell, configured as PCell or SCell for a UE. 
The serving cell provides full cell-level functionalities to serve the UE, e.g., handling the CSS, its PCI  used as the default scrambling ID for signals/channels, handover needed if the cell is being changed, etc. The serving cell can serve the UE in a standalone fashion.
· A cell that is not a PCell or SCell but can transmit/receive signals/channels with the UE. 
This may be called as the cell with the “1 additional PCI different from the serving cell PCI” based on last meeting’s agreement, or simply “additional cell” for short. Nevertheless, regardless of how it is called, it does not provide full cell-level functionalities to serve the UE; it provides only partial cell-level functionalities to serve the UE, such as the transmissions of signals/channels necessary to deliver data given the existence of a serving cell with full cell-level functionalities on that carrier. It may not be associated with a CSS, may not require a handover if the cell is being changed, etc., and may be seen as a lean, lightweight, data-oriented cell, or as a group of radio resources linked to an additional PCI on a carrier and not linked (at least not directly via QCL/TCI states) to the serving PCI of that carrier. The cell per se is a standalone cell and can serve some other UEs in a standalone fashion, but cannot serve this UE in a standalone fashion due to the reliance on the serving cell of the carrier. In this sense, the additional “cell” may not be seen as a “cell” for the UE. Precise definitions would require RAN2 inputs.
· A cell that is not a PCell or SCell, cannot transmit/receive signals/channels with the UE, but it is one within the CoMP set for the UE. This may be called as “coordinated cell”.
· A cell that is not a PCell or SCell, cannot transmit/receive signals/channels with the UE, not within the CoMP set, and may interfere the UE.
Only the first one is a serving cell according to existing definition in the standards, and the others are all non-serving. Clearly, a better term may be needed for this WI, such as “additional cell”. The rest of the contribution uses “additional PCI”, “additional cell” (the cell with the additional PCI), “additional SSB” (the SSB with the additional PCI), etc., but can be changed based on RAN1/2 agreements.
Proposal 1: For inter-cell multi-TRP enhancement, adopt the terms “additional PCI”, “additional cell”, “additional SSB”, or according to RAN2 inputs.

Furthermore, there were questions in the previous meeting about the motivation to use inter-cell M-TRP, instead of intra-cell M-TRP. It is important to understand why a “cell” is needed here, from a UE perspective and also from the standards perspective. This is related to our above discussion that this “additional cell” is not a fully-functioning standalone cell from this UE’s perspective. This is also related to the fundamental point we have made in our past contributions, that is, the deployment scenario, which is different from intra-cell M-TRP. 
· For intra-cell M-TRP:
Generally, fast/ideal backhaul and coordination can be assumed, tight/ideal time/frequency/phase synchronization can be assumed, and the distance between the TRPs is not large. Therefore, from the UE perspective, the TRPs share many common properties, such as the same time/frequency/phase synchronization, and thus one source, i.e., one PCI/SSB is sufficient for the UE to communicate with the TRPs. An intra-cell TRP’s rough synchronization can be derived from the serving cell TRP, and a signal/antenna port of the intra-cell TRP may be directly or indirectly QCLed to that of the serving cell TRP. Whether the intra-cell TRP has a PCI or not can be transparent to the UE.
· For inter-cell M-TRP:
Generally, fast/ideal backhaul and coordination may not be assumed, tight/ideal time/frequency/phase synchronization may not be assumed, and the distance between the TRPs can be large. Therefore, from the UE perspective, most of the properties can be different for the TRPs, such as the time/frequency/phase synchronization and other large/small-scale channel properties. As a result, one source, i.e., one PCI/SSB is not sufficient, and TRP-specific sources, i.e., separate PCIs/SSBs, are required for the UE to communicate with the TRPs, if the TRPs are allowed to be potentially non-co-located, potentially non-ideal backhaul connected, and/or potentially standalone, with very different channel properties. Due to these different channel properties, they cannot be operating as totally transparent to UE as in intra-cell, co-located or nearly co-located, ideal backhaul connected TRP operating in a non-standalone fashion.
Although RAN1 has concluded that UE may assume received DL transmission from multiple inter-cell TRPs are within one CP, it should be appreciated that the properties for inter-cell M-TRPs are more different than those for intra-cell M-TRPs. A signal/antenna port of the inter-cell TRP shall not be directly or indirectly QCLed to that of the serving cell TRP.
Essentially, the QCL relationship widely used in intra-cell M-TRP is no longer applicable for inter-cell M-TRP. In contrast to the term QCL, we may use a term non-co-location (NCL) for convenience. This term may or may not need to be introduced in 3GPP standards, but it can be useful/convenient in discussions to emphasize the fundamental difference between intra-cell M-TRP and inter-cell M-TRP. Therefore, for intra-cell M-TRP versus inter-cell M-TRP:
· For an intra-cell M-TRP, a signal/antenna port is directly or indirectly quasi-co-located (QCLed) to the serving cell (i.e., the serving cell’s SSB).
· For an inter-cell M-TRP, a signal/antenna port is non-co-located (NCLed) to the serving cell (i.e., the serving cell’s SSB) and is directly or indirectly QCLed to the additional cell’s SSB.
We point out that a UE may be served by intra-cell M-TRP(s) and inter-cell M-TRP(s) at the same time. The association relationships for the signals/channels/PCIs could be complicated, and a scalable framework should be considered.
Proposal 2: For an inter-cell TRP, a signal/antenna port is non-co-located (NCLed) to the serving cell (i.e., the serving cell’s SSB) and is directly or indirectly QCLed to the additional cell’s SSB.

Number of additional PCIs
[bookmark: _Hlk78806218]There were discussions on the number of additional PCIs. Some proposed at most 1 additional PCI configured for each carrier, some proposed at most n additional PCIs configured for each carrier and hence at most n*c additional PCIs for c carriers, and some proposed at most m additional PCIs configured for c carriers but no restriction for each carrier. It seems that all these can work, but with different degrees of complexity/practicality. In any event, at one time, on one carrier, there should be at most 1 additional PCI activated. Also at least per-carrier restriction seems more useful so that the gNB and UE can be designed and operated with reasonable complexity for each carrier. 
Proposal 3: At most 1 additional PCI can be activated per carrier at a time, and at most n additional PCIs can be configured per carrier, FFS n.
 
Other additional cell information
In the past meeting, SSB time domain position, SSB transmission periodicity, and SSB transmission power have been agreed, in which the SSB time domain position and SSB transmission periodicity can be used to search the SSB, and SSB transmission power can be used for UL power control. 
As analyzed above, Rel-17 design should reuse the Rel-16 scheme for neighbor cell SSB/RS configuration as much as possible. However, in Rel-16, the neighbor cell’s may have different parameters such as BWP bandwidth, SCS, etc., than the serving cell’s, and hence those parameters may need to be configured for the UE. In Rel-17 M-TRP, however, those parameters are aligned with the serving cell and can be derived by the UE without configuration, and hence the UE may ignore those parameters, or to avoid any ambiguity, those parameters may be removed from the configuration. In addition, the SSB index for the additional cell may be needed.	
Once the additional cell’s PCI/SSB are acquired by the UE, the additional cell can be considered as connected with the UE, and the UE may be further configured with other RS/channels and QCL/TCI just the same way as the serving cell or intra-cell M-TRP. Therefore, the Rel-16 scheme for RS/channel/QCL/TCI configuration can be reused as much as possible.

Proposal 4: Explicitly configure the additional cell SSB index.

QCL/TCI and NCL
We further discuss QCL/TCI, NCL, and the five options and three alternatives.
Implicit association/grouping vs explicit association/grouping for inter-cell M-TRP
QCL is defined as a relationship between different antenna ports, and via QCL, the signals, channels, and resources of a cell can be linked together. Then TRS/CSI-RS/DMRS/SRS of the inter-cell TRP can be QCLed to the SSB, directly or indirectly via other RS. For example, in the case of SDM with overlapping time/frequency resources, the multiple PDSCH DMRS ports are QCLed to TRS/CSI-RS of the respective TRPs (e.g., QCL Type A), and the TRS/CSI-RS are further QCLed to the SSBs of the respective TRPs (e.g., QCL Type C); in this case, the PDSCH DMRS ports are QCLed to the SSBs indirectly but the TRS/CSI-RS are QCLed to the SSBs directly. For another example, in the case of SDM with overlapping time/frequency resources, the multiple PDSCH DMRS ports may be directly QCLed to the SSBs of the respective TRPs (e.g., QCL Type C). Note that the PDSCH DMRS ports cannot be in one CDM group as they are for inter-cell TRPs, and DMRS ports in one CDM groups should be QCLed to the same source RS directly or indirectly. Likewise, PDCCH DMRS ports also need to have such QCL/TCI states configured, but the PDCCH DMRS ports for one PDCCH are all from one TRP (except for SFN). FDM/TDM can also be considered in similar but generally simpler ways.
In addition, the UL signal relation to some other signals, such as the pathloss RS relation, the spatial relation info, the relation defined by SRI, associated CSI-RS for SRS, DMRS and its associated channel, etc., may be generally viewed as extended QCL relation. Thus, each UL signal, such as SRS and PUCCH/PUSCH DMRS, can be “QCLed” to a SSB directly or indirectly. 
Therefore, for the serving cell and for the additional cell separately, all existing QCL types and DL-UL spatial relation info and SRI and PL RS relation, and all signals such as SSB, TRS, CSI-RS, SRS,  DL DMRS, SRS, and UL DMRS, as well as the associated channels and resources, can be linked directly or indirectly via QCL/TCI within each cell.
The standard also specifies that:
TS 38.211
The UE shall not assume that two antenna ports are quasi co-located with respect to any QCL type unless specified otherwise.
This essentially specifies that signals, channels, and resources are NCLed unless otherwise specified. For inter-cell M-TRP, the signals, channels, and resources from different cells experience different channels and should not be mixed, i.e., should not be QCLed, or should be NCLed. It is critical to ensure that that the signals, channels, and resources from different cells are NCLed, otherwise the inter-cell M-TRP operation can lead to errors, and the NCL relationship should also expand to cover DL-UL spatial relation info, PL RS relation, linkage via SRI, associated CSI-RS for SRS, DMRS and its associated channel, etc. That is, a signal, channel, and resource “QCLed” to a SSB directly or indirectly shall be “NCLed” to any signal, channel, and resource “QCLed” to another SSB directly or indirectly, where the “QCL” and “NCL” are generalized to cover all abovementioned relationship.
Clearly, via the QCL/TCI and NCL relationship, with two cells, all signals, channels, and resources form two separate groups, with no QCL/TCI relationship across the groups. This implies that implicit grouping in inter-cell M-TRP is feasible. Thus, any explicit grouping, such as via an explicit group ID, is not necessary or essential.
Proposal 5: (Implicit) Association/grouping of inter-cell M-TRP resources via QCL/TCI association to the serving PCI or additional PCI is sufficient. Explicit indexing with a unique ID (not the PCI) is not necessary or essential.
Proposal 6: For inter-cell multi-TRP, generalize QCL types to include all existing QCL types, DL-UL spatial relation info, SRI relation, CSI-RS and SRS association, and PL RS relation.

A mixture of inter-cell and intra-cell M-TRPs
We have pointed out in the last meeting’s discussion that the deployment scenario may include both intra-cell M-TRP and inter-cell M-TRP. For example, cell 0 (represented by TRP 0) is the serving cell, TRP 1 is intra-cell with cell 0, cell 2 (represented by TRP 2) is an additional cell (inter-cell), TRP 3 is intra-cell with cell 2. Each standalone cell (cell 0 or cell 2) can be used to form an extended intra-cell resource group which comprises all the TRPs associated with that cell. In this example, 2 NCLed resource groups are forms based on cell 0’s PCI and cell 2’s PCI. Within each resource group, the TRPs are intra-cell M-TRPs as defined in Rel-16, and their resources can be differentiated by CORESET pool indexes. Across the resource groups, the TRPs are inter-cell M-TRPs not covered in Rel-16, and their resources can be differentiated based on association/grouping via QCL/TCI association to corresponding PCIs. 
If multiple additional PCIs are also supported, then each additional PCI and associated intra-cell resources form a resource group, and across different additional PCIs the resources / resource groups are considered as NCLed. When the activated additional PCI is deactivated, all the resources in the associated resource group are deactivated, including the intra-cell M-TRP identified by CORESET pool index 1 for that additional cell. 
Proposal 7: For the scenario of a mixture of intra-cell M-TRP and inter-cell M-TRP, intra-cell resources can be differentiated by CORESET pool indexes as in Rel-16, and inter-cell resources can be differentiated by association/grouping via QCL/TCI association to corresponding PCIs.

On CORESET pool indexes
With the additional PCI and SSB configured to the UE and based on the above analysis, it is questionable whether the CORESET pool indexes are absolutely necessary for inter-cell M-TRP. The UE can link PDCCH (via PDCCH’s CORESET configuration and/or SS set configuration) as well as other transmissions/receptions to the inter-cell TRP via the QCL relation to the additional SSB, and hence the CORESET pool indexes do not need to be explicitly configured in this case. In fact, the CORESET pool index is an explicit ID used in Rel-16 to differentiate intra-cell TRPs, i.e., an alternative TRP ID or implicit TRP ID. This was necessary for Rel-16 as an intra-cell TRP does not have any ID. However, for Rel-17 inter-cell M-TRP, the inter-cell TRP already has an ID --- PCI, and there is no reason to introduce any other ID. Though some suggest to reuse the Rel-16 mechanism, we’d like to point out that the scenarios are different and the CORESET pool index is redundant and not needed for inter-cell M-TRP.
For intra-cell M-TRP scenarios, or for the mixed scenario of intra-cell M-TRP and inter-cell M-TRP, CORESET pool indexes should still be used within each cell (i.e., intra-cell M-TRP) as this is fully covered by Rel-16 design. Within each cell, the resources can be differentiated by CORESET pool indexes. The CORESET pool indexes may be the same across the serving cell and additional cell, but since they are in different cells (associated with different PCIs, also including the cases of multiple additional PCIs on a carrier if supported), there should be no ambiguity. In the above example, cell 0 has CORESET pool index 0 (or absent), TRP 1 has CORESET pool index 1, cell 2 has CORESET pool index 0 (or absent), TRP 3 has CORESET pool index 1.
Therefore, CORESET pool index is necessary to support intra-cell M-TRP, but not essential or necessary to support inter-cell M-TRP. If the CORESET pool indexing framework is to be used for inter-cell M-TRP, for purposes such as convenience (e.g., as a convenient but redundant label for inter-cell M-TRP), more effort is needed:
· 1-bit CORESET pool indexing is insufficient and multiple bits are needed. 
For up to 4 TRPs per UE, 2 bits are needed. Each cell and TRP may have a unique CORESET pool index. For the above example, cell 0 (or TRP 0) has CORESET pool index 0 (or absent), TRP 1 has CORESET pool index 1, cell 2 (or TRP2) has CORESET pool index 2, TRP 3 has CORESET pool index 3. Depending on how/when the TRPs are configured, the indexes may be different from the example, but the serving cell should always have CORESET pool index 0 (or absent if no ambiguity arises). For more TRPs, more bits are needed. To limit the complexity in practical scenarios, the maximal TRP number supported by a UE, or equivalently, the bitwidth of the CORESET pool index field, needs to be limited in standards and optionally by UE capability reporting.
· Correct association of CORESET pool index to PCI and resources
As discussed above, regardless of adopting CORESET pool indexing for inter-cell M-TRP or not, the resource associations to PCIs via QCL/TCI relationships shall be correctly established. On top of that, CORESET pool indexes, though in some sense redundant, can be further assigned. For resources separated by different PCIs, the CORESET pool indexes may be same (if no operations are across the cells or PCIs) or different (needed if there is an operation across the cells or PCIs). For resources linked to the same PCI but belonging to different TRPs, the CORESET pool indexes shall be different.
Proposal 8: If CORESET pool index is to be used for inter-cell M-TRP, more bits may be needed and the indexing shall be consistent with association of resources to a PCI via QCL/TCI states.

On the 5 options and 3 alternatives
Hence, for the 5 options, all explicit indexing/grouping options are not needed. What is necessary may be modified based on Option 1 and Option 3 as follows:
For inter-cell M-TRP, indicate/associate additional cell PCI via QCL/TCI state, which implicitly groups all RSs, channels, resources, and TCI states to the serving cell and the additional cell respectively.
For the 3 alternatives, it is unclear whether intra-cell M-TRP (i.e., an intra-cell M-TRP without PCI) is also included/supported or not. Based on above discussions, if a PCI is used to support inter-cell M-TRP without intra-cell M-TRP for that PCI, the resources and the PCI do not need to be associated with CORESET pool index (or associated with index 0, which is unnecessary); if a PCI is used to support intra-cell M-TRP, some of the resources can be associated with CORESET pool index 0 (or absent) but other resources are associated with CORESET pool index 1. So a PCI may be associated with no, one, or more CORESET pool indexes depending on the scenarios:
· For a PCI without intra-cell M-TRP resources, no CORESET pool index is assigned;
· For a PCI with intra-cell M-TRP resources, one or no (absent) CORESET pool index is assigned to each of the groups of intra-cell M-TRP resources.
We have the following proposals:
Proposal 9: Indicate/associate additional cell PCI via QCL/TCI state, which implicitly groups all RSs, channels, resources, and TCI states to the serving cell and the additional cell respectively. 
Proposal 10: A PCI may be associated with no, one, or more CORESET pool indexes depending on the scenarios:
· For a PCI without intra-cell M-TRP resources, no CORESET pool index is assigned;
· For a PCI with intra-cell M-TRP resources, one or no (absent) CORESET pool index is assigned to each of the groups of intra-cell M-TRP resources.

Non-cross carrier QCL indication and cross-carrier scheduling QCL indication
An agreement from last meeting has "… The additional PCI … Applicable at least for non-cross carrier QCL indication … 	FFS: Cross carrier scheduling QCL indication". For scheduling related to the additional PCI, M-DCI will be utilized, that is, for the resource groups formed by the serving PCI (PCI 0) and additional PCI (PCI 1), scheduling is within each group and there is no need/advantage for cross-group scheduling, especially if the backhaul connection between the different cells / resource groups is non-ideal. For cross-carrier scheduling by an additional cell with PCI 2 collocated with the cell with PCI 1, cross-carrier scheduling can be supported without referring to PCI 1 but by legacy mechanism of CIF and so on. Only for some higher-layer signaling by RRC/MAC, the PCI 1 needs to be referred to, such as in the RRC configuration of QCL source, the activation of another additional PCI out of several candidates on a carrier.
Proposal 11: Indication of an additional PCI for same/cross-carrier scheduling is not needed.

[bookmark: _Ref129681832]Conclusion
In this contribution, we discussed inter-cell multi-TRP operation. The following are proposed:
Proposal 1: For inter-cell multi-TRP enhancement, adopt the terms “additional PCI”, “additional cell”, “additional SSB”, or according to RAN2 inputs.
Proposal 2: For an inter-cell TRP, a signal/antenna port is non-co-located (NCLed) to the serving cell (i.e., the serving cell’s SSB) and is directly or indirectly QCLed to the additional cell’s SSB.
Proposal 3: At most 1 additional PCI can be activated per carrier at a time, and at most n additional PCIs can be configured per carrier, FFS n.
Proposal 4: Explicitly configure the additional cell SSB index.
Proposal 5: (Implicit) Association/grouping of inter-cell M-TRP resources via QCL/TCI association to the serving PCI or additional PCI is sufficient. Explicit indexing with a unique ID (not the PCI) is not necessary or essential.
Proposal 6: For inter-cell multi-TRP, generalize QCL types to include all existing QCL types, DL-UL spatial relation info, SRI relation, CSI-RS and SRS association, and PL RS relation.
Proposal 7: For the scenario of a mixture of intra-cell M-TRP and inter-cell M-TRP, intra-cell resources can be differentiated by CORESET pool indexes as in Rel-16, and inter-cell resources can be differentiated by association/grouping via QCL/TCI association to corresponding PCIs.
Proposal 8: If CORESET pool index is to be used for inter-cell M-TRP, more bits may be needed and the indexing shall be consistent with association of resources to a PCI via QCL/TCI states.
Proposal 9: Indicate/associate additional cell PCI via QCL/TCI state, which implicitly groups all RSs, channels, resources, and TCI states to the serving cell and the additional cell respectively. 
Proposal 10: A PCI may be associated with no, one, or more CORESET pool indexes depending on the scenarios:
· For a PCI without intra-cell M-TRP resources, no CORESET pool index is assigned;
· For a PCI with intra-cell M-TRP resources, one or no (absent) CORESET pool index is assigned to each of the groups of intra-cell M-TRP resources.
Proposal 11: Indication of an additional PCI for same/cross-carrier scheduling is not needed.
