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1	Introduction
The scope of the FeMIMO WI was under heavy discussion in RAN#92e, with the outcome being that the so-called "scenario 2" was downscoped from Rel-17 in an attempt to ensure the WI can be completed. The revised WID can be found in RP-211586 and the summary of the entire discussion in RP-211551. For the sake of completeness, the Annex A shows the changed objectives as per RP-211586. Otherwise, this contribution continues the discussion from R2-2104988 on applicable parts.
2	Terminology and scenarios
The terminology for the multi-cell support in multi-TRP has caused some confusion since the term "non-serving cell" is not the best one: Because a "serving cell" is defined as something that UE uses to communicate with network, the "non-serving cells" as per RAN1 seem to be still very much "serving" the UE so it would beneficial to come up with a better term (as was also concluded in RAN2#113bis-e).
Digging a bit into the 3GPP history, the HSDPA multi-flow in UMTS Rel-11 seems to be somewhat analogous to the operation discussed here. There the term "assisting serving cell" was used, which could be adapted also here: "Assisting cell" clearly indicates that the "non-serving cell" is NOT an actual "serving cell" but does "assist" in the UE connectivity, With this, it's acronym could also be "ACell", which also fits with the {P, S, PS, Sp}Cell terminology that is currently used for cells configured for the UE. Similarly, the cell for which the ACell is associated to could be any serving cell (i.e. PCell, SCell or PSCell), so an additional moniker could be needed for that as well, for example "Main Cell (MCell)". While we don't have a strong view on the terminology, it would be beneficial to adopt simple terminology already from beginning to allow discussions to converge more easily without confusion. Similarly as above, we think the operation could simply be called "Multi-Cell Operation (MCO)", which could encompass both the inter-cell multi-TRP and even (in the future) the inter-cell L1/L2 mobility.
Proposal 1: The cell additionally configured for UE in multi-cell multi-TRP is called "Assisting Cell (ACell)". The corresponding serving cell that uses ACell is called "Main Cell (MCell)". When UE is configured with ACell, it is configured with "Multi-Cell Operation (MCO)".
Note that we will use these terms throughout the rest of the contribution for ease of referencing the feature in question.
3	Inter-cell Multi-TRP 
3.1	Basic scope of MCO 
The multi-TRP operation in Rel-16 aims to allow "L1 split" of one cell without the use of CA: That is, it was aimed to allow quasi-colocation of radio heads via the multiple "TRPs". The intent was that L1 can use spatially separated antennas that are still connected to the same serving cell by just using the L1 properties of the channels. This is in effect a dynamic point switching (DPS) CoMP-type of operation that was already discussed in LTE Rel-11, and is somewhat similar to how SUL was done in NR. The limitation in Rel-16 was just that there is only one serving cell involved in the multi-TRP operation, and serving cell change would be done using normal L3 mobility (with multi-TRP potentially being possible in both source and target cells).
Observation 1: Rel-16 multi-TRP involves TRPs from just one serving cell, with L1-based switching for UE scheduling and TCI states within the serving cell. 
The Rel-17 aims to extend this by allowing "resources" (e.g. beams) from multiple cells to be used for multi-TRP, i.e. one TRP belongs to PCI1 and the other to PCI2. This is possible as long as the QCL and synchronization assumptions still utilize a single MCell, as the operation would still be (mostly) invisible to MAC except via the TCI states activated by MAC CEs.
Observation 2: Rel-17  MCO still retains a single serving cell, but allows L1 switching between used TCI states of MCell and ACell.
Hence, the operation involves L1 reconfiguration of used "cell" resources: UE uses either MCell or ACell resources. This means the RAN2 work can focus on procedures used to manage the ACell: Addition, modification, and release, in addition to UE procedures while the ACell is configured for the UE.
Observation 3: To support ACell for MCO with inter-cell multi-TRP, RAN2 needs to specify how to link the TCI state or CORESET pool to utilize SSB whose PCI is different than the PCI of MCell. 
Proposal 2: MCO operation should allow RRCReconfiguration to add, release, or modify ACell(s).
The basic procedures for the MCO  would involve at least the following:
· Addition/release/modification of ACell (i.e. PxxCH configuration with different TCI states linked to a different PCI than MCell PCI)
· Measurements and procedures to use the ACell (e.g. activation/deactivation via MAC CE, measurement reporting configuration for MAC)
· TCI state linkage for ACell (e.g. linking the current TCI state to ACell may require some modifications) 
· ACell interaction with (L3) handovers and RRM measurements
· ACell interaction with radio link monitoring and beam management (e.g. does ACell have RLM/BFD/BFR, or does it impact MCell RLM/BFD/BFR?)
As already indicated in R2-2103639, we think it would be fruitful to consider the basic RRC procedures used for MCO, which are shown in Figure 1 below: 1) Addition of ACell, 2) release of ACell, 3) change of ACell and 4) usage of ACell during HO.

[image: ]
Figure 1. Basic ACell procedures for MCO with multi-TRP

The procedures 1) and 2) could perhaps only be done with RRC (as these involve providing UE with RRC configuration for ACell(s)), and 4) will also involve RRC (at least if done via legacy L3 HO mechanism, as the L1 based cell change is not in scope of Rel-17). The more interesting questions is then on whether 3) can be done via L1/L2 signalling, what would it entail for UE behaviour and how would the RAN2 procedures support such operation? The obvious questions (already discussed in the email discussion) are:
· Is RLM needed for ACell? 
· How does UE measure and report ACell for RRM measurements?
· Can MCell MAC signalling be used for changing ACell? 
· Can a single MAC entity be used, or does ACell require additional MAC entity (similar to DC operation)?
· How does support for ACell impact existing UE capabilities for CA/DC? 
· Can UE receive from MCell PDSCH/PDCCH and ACell PDSCH/PDCCH at the same time?
· Can UE transmit to MCell PUSCH/PUCCH and ACell PUSCH/PUCCH at the same time?
· How can the active ACell be reconfigured and what would it mean for the active ACell operation?
· How many active and inactive ACells can UE be configured at one time i.e. how many can it store and/or operate?
· Is random access needed towards ACell when starting to use MCO? 
While some of these will be straightforward to do, it's also clear that some work is needed to realize these procedures (as it always does when RAN2 has to analyse something RAN1 has started). The effort seems similar to that done in Rel-16 multi-TRP WI (if not more), and the basic operations 1-4) described above all seem relevant for the multi-TRP operation with MCO.
Observation 4: RAN2 needs to focus the work on essentials when specifying Rel-17 MCO and not consider (m)any optimizations.
Since the MCO is also close to "CA-like" operation, it can be immediately postulated that it's likely easier to support DL than UL operation. Hence, at least the MCO operation should support DL in ACell. Similarly, while it's not clear whether MCell could still support SUL during MCO, at least ACell should not support SUL in Rel-17.
Proposal 3: ACell configuration can include at least PDSCH and PDCCH configuration and UE can be configured to use DL from both MCell and ACell. SUL is not supported for ACell in Rel-17. 
this still leaves the question on simultaneous reception and transmission open:
· Can UE receive PDCCH/PDSCH simultaneously from MCell and ACell?
· Can UE send PUCCH and/or PUSCH for MCell and ACell?
We assume that UE can only receive one DL channel from one cell at a time (e.g. PDCCH from MCell and PDSCH from ACell or vice versa) but can receive both at the same time,  and also only transmit UL to one cell at a time (e.g. only transmit to MCell or ACell at one time instant). Further, it should be clarified if UL and DL are independent, i.e. one could use MCell and the other ACell, and so on. As these are more RAN1 questions it would make sense to just ask RAN1 clarify the intent via LS.
Proposal 4: Request RAN1 feedback on whether UE can be configured with any of the following:
1) Reception of PDCCH and PDSCH from both MCell and ACell (in contrast with DPS-style of switching reception of PDCCH/PDSCH from MCell or ACell)?
2) Reception of PDCCH from (only) MCell and PDSCH from (only) ACell (or vice versa, i.e. is receiving one channel from one TRP and other one from the other TRP allowed)?
3) Transmission of PUCCH and PUSCH to both MCell and ACell (in contrast with DPS-style of switching reception of PDCCH/PDSCH from MCell or ACell)?
4) Reception from MCell and transmission to ACell (or vice versa, i.e. can DL and UL be switched separately)?
5) Transmission of PUCCH to MCell and PUSCH to ACell or Transmission of PUSCH to MCell and PUCCH to ACell?

3.3	Configuration aspects of ACell
We note the following on configuration aspects of ACell operation:
· CU/DU aspects: The configuration of ACell is fully generated by DU, but as with all RRC configurations, needs to be conveyed to CU before sending it to UE. CU also needs to be informed about the MCO utilization, so some RAN3 signalling is needed and RAN2 may need to update some of the inter-node signalling specified in RRC. Hence, while CU/DU-split aspects are mostly the matter of RAN3, RAN2 also has to be involved in some of the discussions. 
· Interaction with existing features: At least CA/DC, CHO, and DAPS HO interactions needs to be considered (to understand how they relate to the L1-based operation). If the feature is applicable to CA/DC, some other features (e.g. fast MCG recovery) may need to be considered in addition. We would consider that basic MCO could focus on neither precluding nor allowing any specific features unless there's a real need. That is, no optimizations are done but whether everything works together can be considered once the UE capability discussions start.
· Cell-specific configurations: For different C-RNTIs, RAN2 didn't have a conclusion last time for mTRP scenario but did consider that it is necessary for the L1 mobility case. The arguments made were mostly due to compatibility with Rel-16, where only a single C-RNTI was allowed. However, that was done because even though UE might be using resources from multiple TRPs, those would still all utilize the same PCI, and hence appear as the same "cell" to the UE. So there is no inherent reason to require same C-RNTI from MCell and ACell, and doing so might even be harmful as it might force network to do unnecessary C-RNTI reconfigurations for UEs (which always require a HO).
· Activation/deactivation: Whether more than one ACell can be configured for UE is something RAN2 needs to decide: Since the role of ACell is similar to small cells in a HetNet environment, allowing multiple ACells could be seen similar to the BWPs and SCells, i.e. UEs could support one active ACell but multiple configured (or inactive) ACells. To avoid frequent RRC Reconfiguration messages to configure ACells of the same DU, it may be advantageous to configure UE with multiple ACells, with only one of them being active. This can also allow signalling to be more optimized by using delta configurations, e.g. against current MCell or ACell configuration instead of full configuration.
· MAC signalling: Can MCell MAC signalling be used for changing ACell? If it can, is a single MAC entity be used, or does ACell require additional MAC entity (similar to DC operation)?
Proposal 5: Do not preclude and do not optimize how MCO works with other features at this point. Discuss feature interaction once the UE capabilities are discussed at the end of Rel-17.
Proposal 6: Allow different C-RNTI for MCell and ACell in Rel-17 MCO (i.e. ACell determines its own configuration that can be independent from the MCell configuration). 
Proposal 7: Discuss whether to allow multiple configured ACells (including activation/deactivation) in Rel-17.
3.4	Measurements and link monitoring of ACell
The MCO is based on L1 measurements, but there are multiple measurement considerations: How do the L1 measurement relate to L3 measurements? How are the configured and does CU or DU provide the configuration? Are there any measurement events configured that would impact the measurement reporting? Is RRC aware of the measurement results? We note the following:
· RLM and re-establishment: If the ACell can be configured with UL, UE should have some form of link monitoring. It should also be discussed if some form of re-establishment is  specified for ACell, and whether MCell failure should always trigger re-establishment even in the case when ACell connection is still stable or MCell could be recovered using ACell without performing re-establishment, so as to reduce interruption time and complexity during the recovery procedure (i.e., since RRC Re-establishment is skipped). Since a single serving cell concept is retained, there are two basic options for radio link monitoring: 1) RLM of MCell covers also RLM of ACell (possibly with additional ACell signals being monitored) and 2) RLM is done separately for both MCell and ACell (similarly as with PCell and PSCell).
· BFD/BFR: RAN1 is already discussing per-TRP beam management, so at least BFD/BFR should be configurable for ACells. See also R2-2108246 for more discussion on TRP-specific BFD/BFR.
· RRM measurements: L1 measurements are used at DU for setting up MCO, but it's still not clear how UE measure and report ACell for RRM measurements since the existing RRM measurements are always sent to CU only. Although DU would need to receive the L1 reports, CU measurements could conflict with those. Therefore, at least some information on the L1 measurement reports should also be conveyed to CU via RRC measurement reporting procedures. Moreover, as all RRC measurement reports relate to a PCI, it needs to be discussed how to distinguish such reports and which identities would be used. Since such a report would relate to multiple TRPs (i.e. MCell and ACell), e.g. a "group PCI" could be used for identification, as that would also allow a single identifier to be used in the RRC measurement reports. This should be part of the CU configuration.
Proposal 8: When ACell is used for UL, RLM should follow ACell signals (FFS whether this is part of MCell RLM or as separate ACell RLM).
Proposal 9: RAN2 to further discuss how BFD/BFR is configured for ACells (see R2-2108246).
Proposal 10: Network can configure UE to report L1 measurements via RRC to CU. FFS what the contents of the measurement reports are and how network can identify from which TRP the measurements are.
4	Unified TCI states 
4.1	RAN1 agreements on unified TCI 
Since the unified TCI states will impact also the MCO operation, it seems good to try to clarify what the RAN1 intent is with that feature since the corresponding agreements (as shown in Annex C) may be somewhat laborious to understand. 
First, we note that RAN1 names “Rel.17 unified TCI framework” comprises on different aspects: On one hand, it aims to allow using the same TCI state for both UL and DL channels/signals, and on the other hand it aims to allow using TCI states from multiple TRPs (as part of MCO operation). This is also in conjunction with how to operate the TCI states together with legacy, as well as how to incorporate the concepts of "joint" and "separate" TCI states and "TCI state indications". However, as the RAN1 work is not yet finished, there are still several unknowns remaining. Despite that, we think it makes sense for RAN2 to start the discussion on the concept to avoid later ambiguities and have best possibility for communicating with RAN1 in case issues are found.
Observation 5: The unified TCI concept in RAN1 is not yet finalized but starts to be in a shape that allows RAN2 to consider its impacts to L2 specifications.
Therefore, it seems important to understand the previous TCI operation concept and delta between Rel-17 and the previous releases. From the RAN1 agreement (see Annex C), it can be seen that ‘unified TCI framework’ include both ‘joint TCI for DL and UL’ that indicates DL and UL TCI simultaneously and ‘separate beam indication for UL and DL’ that provides different indications of ‘DL TCI’ and ‘UL TCI’. The mixture of ‘unified TCI’, ‘joint TCI’, ‘DL TCI’, and ‘UL TCI’ are somewhat confusing with adding ‘common TCI’ that is explained later. 
First, we would note that Rel-15 and Rel-16 have introduced TCI state indication for PDCCH that can serve as a joint TCI for PDCCH, PDSCH, PUCCH, PUSCH, and SRS as Figure 2 that intends basically to utilize DL and UL channel reciprocity. One TCI indication is received through DCI (formats 1_1 and 1_2) or one or more TCI activation via MAC CE, joint beam switching between DL and UL can be controlled by the same TCI indication. The TCI state indicated for PDCCH becomes a ‘joint TCI’ 



[bookmark: _Ref79079010]Figure 2. UE behaviour supporting Rel-16 Joint TCI for default DL and UL beam management

Also, the separate DL and UL beam indication is supported in the Rel-17 unified TCI framework where a separate TCI for DL and UL is the signalling medium. As stated in the agreement, Rel-17 separate TCI under the unified TCI framework support multiple TCI configurations to utilize two separate TCI states (one for DL and one for UL),  separate DL TCI (indicating RSs in M TCIs), separate UL TCI (indicating RSs in N TCIs). This multiple TCI configurations are assumed to support dynamic beam switching under multiple cell/TRP scenarios. 
Observation 6: The Rel-17 ‘Unified TCI framework’ includes both ‘joint TCI for DL and UL’ that indicates both DL and UL TCI and ‘separate TCI' that allows different TCI (=beam) indications for UL and DL. 
One difference between Rel-17 and Rel-16 specification is to support one or multiple (M>=1, N >=1) ‘joint / separate’ TCIs’ for DL and UL with different subsets of CORESETs (note that multiple TCI case with M>1, N >1 is still under study in RAN1). These   They are applied to different subsets of CORESETs mainly for DL mTRP operation, and they enable mTRP-based PDCCH transmission and reception indication.  Also, default TCI state exists among the multiple TCIs, a default spatial relation of UL transmission (PUCCH,PUSCH,SRS) follows QCL Type-D RS of the lowest configured CORESET. The Rel-17 unified TCI to support multiple TPRs needs new requirements with signalling medium. 
Also, another difference from the previous release is found in UL TCI indication in the unified TCI framework. While UL TCI can be implicitly indicated without signalling in the previous releases, Rel-17 unified TCI framework introduces an explicit UL TCI indication for FR2. 
Observation 7: Rel-17 specification can support separate UL TCI indication for FR2. A UE determines a common UL TX spatial filter(s) on PUSCH and PUCCH different from DL RX beam determination.
Observation 8: Rel-17 specification supports one or multiple ‘joint / separate’ TCI(s)’ for DL and UL with different subsets of CORESETs. Multiple TCIs (M>1, N >1) is still under FFS in RAN1.  
On the top of the joint/separate TCI state, Rel-17 has introduced ways to indicate QCL resource reference signal to support multiple TRP scenario. Rel-17 TCI supports any types of RS or channel supported by Rel-15/16 TCI​, then different TCI per RS or channel needs to be supported, while common TCI is not always valid for all RS’s or channels. This does not imply that all such DL RSs necessarily share a same TCI state. Further details on how to indicate/signal TCIs are under RAN1 is discussion, also will be decided which RS can have ‘different’ TCI not aligned with common TCI indication by DCI.
RAN1 has been working on improving the DCI based TCI state switching. The work involves enabling the use of DCI based TCI state switch for one or more channels simultaneously. As part of this work RAN1 is discussing introducing common beam management and unified beam management.
Common TCI : This enables the network to change the TCI state of more than 1 channel using one TCI command. Hence, with a single TCI state switch command the TCI state is changed for more than one channel. The channels can be either DL and/or UL channels including PDCCH, PDSCH, PUCCH and PUSCH. The work also includes enabling change of the PDCCH TCI state by use of DCI.
Unified TCI framework: Within the unified TCI state framework, RAN1 is introducing different TCI per RS/channels. Any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI. The source DL RS includes CSI-RS and DMRS for PDSCH or PDCCH. UL TCI state pool is FFS in RAN1.
Regarding common TCI, the addressed behaviour itself is not new in Rel-17. The Rel-15/Rel-16 MIMO WIs has introduced the common TCI and a same spatial filter between DL/UL and channel(s), however such indication signalling specifying the ‘common’ TCI has been introduced to distinguish it from other TCI features (i.e. UL TCI and different TCI per RS/channels). So its signalling is new in Rel-17 in our understanding.
Observation 9: Although UE behaviours based on common TCI (i.e. applying common spatial filter to channels) exists in the previous releases, “common TCI” signalling name is new in Rel-17.
Observation 10: Rel-17 providers new TCI state pool for DL and UL to indicate different TCI per RS/Channels. This provides a signalling medium to update QCL source reference signals from non-serving cell more dynamically. 
4.2	RAN2 work on unified TCI 
As summary of previous section, Figure 3 below illustrates our understanding of the current RAN1 status on unified TCI states.
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[bookmark: _Ref79078915]Figure 3. Unified TCI state in Rel-17
We can use this to consider the work required in RAN2 for these: 
· Configuration of unified TCI states and UL TCI: As the current TCI states are for DL only and are always associated to serving cells, it's not clear whether the current TCI state configuration can be extended for the "unified TCI state" or whether a completely new IE needs to be created. Specifically, UL channels/signals are currently not linked to TCI states, so new configuration will be needed.
· PDCCH/PDSCH TCI states: Currently the "pool" of TCI states is configured as part of PDSCH-Config, which the PDCCH-Config then refers to. Assuming ACell also has a BWP configuration (as seems likely), the cross-linking of these in case of ACell configuration will need to be clarified. 
· MAC CEs for TCI state activation: The current MAC CEs were designed in Rel-15 for each serving cell, and Rel-16 added support for multi-TRP. Depending on which information is required when activating the serving cells, either new MAC CEs or extensions to existing ones could be required. (Note also that some MAC CEs are not directly extendible as they have no R-bits remaining!) 
· Avoiding full configuration HOs: In case the configuration of unified TCI state extends the existing TCI states, this might result in additional full configurations when UE does handover to a cell not supporting the unified TCI states. While this is nothing unusual, it would be sensible to avoid this as much as possible via the configuration structure where possible.
All in all, we note that there will be impact to at least RRC and quite possibly also to MAC. However, it still doesn't seem easy to determine the exact impacts until RAN1 provides the exact parameterization, but it would be possible to ask RAN1 for clarification questions on TCI state activation MAC CEs, for example:
· Can UE be configured with activated unified TCI and legacy TCI states (at the same time)?
· Is additional information needed in MAC CEs for unified TCI state activation (compared to legacy TCI states)?
· Is the current number of configured TCI states (i.e. "TCI state pool" size) sufficient for Rel-17, or does it need to be extended?
While LS could be sent based on these, it may be beneficial to first wait for RAN1 progress on these. If no LS is received by the end of the meeting, RAN2 could have a 1-week email discussion on questions to RAN1 to ensure RAN1 tries to answer during the next RAN2 meeting.

Proposal 11: In case no LS is received from RAN1 during this RAN2 meeting, draft LS via (short) post-meeting email asking for clarifications from RAN1 on the unified TCI state design. 
5	Conclusion
This document has made the following observations:
Observation 1: Rel-16 multi-TRP involves TRPs from just one serving cell, with L1-based switching for UE scheduling and TCI states within the serving cell. 
Observation 2: Rel-17  MCO still retains a single serving cell, but allows L1 switching between used TCI states of MCell and ACell.
Observation 3: To support ACell for MCO with inter-cell multi-TRP, RAN2 needs to specify how to link the TCI state or CORESET pool to utilize SSB whose PCI is different than the PCI of MCell. 
Observation 4: RAN2 needs to focus the work on essentials when specifying Rel-17 MCO and not consider (m)any optimizations.
Observation 5: The unified TCI concept in RAN1 is not yet finalized but starts to be in a shape that allows RAN2 to consider its impacts to L2 specifications.
Observation 6: The Rel-17 ‘Unified TCI framework’ includes both ‘joint TCI for DL and UL’ that indicates both DL and UL TCI and ‘separate TCI' that allows different TCI (=beam) indications for UL and DL. 
Observation 7: Rel-17 specification can support separate UL TCI indication for FR2. A UE determines a common UL TX spatial filter(s) on PUSCH and PUCCH different from DL RX beam determination.
Observation 8: Rel-17 specification supports one or multiple ‘joint / separate’ TCI(s)’ for DL and UL with different subsets of CORESETs. Multiple TCIs (M>1, N >1) is still under FFS in RAN1.  
Observation 9: Although UE behaviours based on common TCI (i.e. applying common spatial filter to channels) exists in the previous releases, “common TCI” signalling name is new in Rel-17.
Observation 10: Rel-17 providers new TCI state pool for DL and UL to indicate different TCI per RS/Channels. This provides a signalling medium to update QCL source reference signals from non-serving cell more dynamically. 
And proposed the following:
Proposal 1: The cell additionally configured for UE in multi-cell multi-TRP is called "Assisting Cell (ACell)". The corresponding serving cell that uses ACell is called "Main Cell (MCell)". When UE is configured with ACell, it is configured with "Multi-Cell Operation (MCO)".
Proposal 2: MCO operation should allow RRCReconfiguration to add, release, or modify ACell(s).
Proposal 3: ACell configuration can include at least PDSCH and PDCCH configuration and UE can be configured to use DL from both MCell and ACell. SUL is not supported for ACell in Rel-17. 
Proposal 4: Request RAN1 feedback on whether UE can be configured with any of the following:
1) Reception of PDCCH and PDSCH from both MCell and ACell (in contrast with DPS-style of switching reception of PDCCH/PDSCH from MCell or ACell)?
2) Reception of PDCCH from (only) MCell and PDSCH from (only) ACell (or vice versa, i.e. is receiving one channel from one TRP and other one from the other TRP allowed)?
3) Transmission of PUCCH and PUSCH to both MCell and ACell (in contrast with DPS-style of switching reception of PDCCH/PDSCH from MCell or ACell)?
4) Reception from MCell and transmission to ACell (or vice versa, i.e. can DL and UL be switched separately)?
5) Transmission of PUCCH to MCell and PUSCH to ACell or Transmission of PUSCH to MCell and PUCCH to ACell?
Proposal 5: Do not preclude and do not optimize how MCO works with other features at this point. Discuss feature interaction once the UE capabilities are discussed at the end of Rel-17.
Proposal 6: Allow different C-RNTI for MCell and ACell in Rel-17 MCO (i.e. ACell determines its own configuration that can be independent from the MCell configuration). 
Proposal 7: Discuss whether to allow multiple configured ACells (including activation/deactivation) in Rel-17.
Proposal 8: When ACell is used for UL, RLM should follow ACell signals (FFS whether this is part of MCell RLM or as separate ACell RLM).
Proposal 9: RAN2 to further discuss how BFD/BFR is configured for ACells (see R2-2108246).
Proposal 10: Network can configure UE to report L1 measurements via RRC to CU. FFS what the contents of the measurement reports are and how network can identify from which TRP the measurements are.
Proposal 11: In case no LS is received from RAN1 during this RAN2 meeting, draft LS via (short) post-meeting email asking for clarifications from RAN1 on the unified TCI state design. 


Annex A:Updated FeMIMO objectives from RP-211586 (with track changes to illustrate changes in RAN#92e)
The work item aims to specify the further enhancements identified for NR MIMO. The detailed objectives are as follows:

· Extend specification support in the following areas [RAN1]
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management for intra-cell and inter-cell scenarios to support higher UE speed and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
iv. For inter-cell beam management, a UE can transmit to or receive from only a single cell (i.e. serving cell does not change when beam selection is done). This includes L1-only measurement/reporting (i.e. no L3 impact) and beam indication associated with cell(s) with any Physical Cell ID(s) 
1. The beam indication is based on Rel-17 unified TCI framework
2. The same beam measurement/reporting mechanism will be reused for inter-cell mTRP
3. This work shall only consider intra-DU and intra-frequency cases
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 
2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception based on Rel-15/16 TCI framework
c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
d. Enhancement to support HST-SFN deployment scenario:
i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission
ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework
3. Enhancement on SRS, targeting both FR1 and FR2:
a. Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction
b. Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})
c. Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency
4. Enhancement on CSI measurement and reporting:
a. Evaluate and, if needed, specify CSI reporting for DL multi-TRP and/or multi-panel transmission to enable more dynamic channel/interference hypotheses for NCJT, targeting both FR1 and FR2
b. Evaluate and, if needed, specify Type II port selection codebook enhancement (based on Rel.15/16 Type II port selection) where information related to angle(s) and delay(s) are estimated at the gNB based on SRS by utilizing DL/UL reciprocity of angle and delay, and the remaining DL CSI is reported by the UE, mainly targeting FDD FR1 to achieve better trade-off among UE complexity, performance and reporting overhead

· Investigate if the requirements on link recovery procedure is suitable for FR2 serving cells [RAN4]
· Specify higher layer support of enhancements listed above, at least including [RAN2]
· For inter-cell beam management: MAC (if any) and RRC enhancements (including signaling, measurement configuration and TCI state switching) assuming no impact to serving cell (i.e. serving cell does not change when beam selection is done)
· Specify signaling between CU and DU to enable inter-cell beam management if any [RAN3]
· Specify core requirements associated with the items specified by RAN1, at least including [RAN4]
· UE requirements for inter-cell beam management


Annex B:RAN2 agreements on FeMIMO
RAN2#113bis-e
The term “non-serving cell(s)” seems to cause confusion, and should be changed (to be consistent with the current RAN2 definitions).
RAN2 further study the impact on L1/L2 centric mobility for inter-cell multi-TRP-like model and inter-cell HO-like model.
Chair: while unclear, there seems to be support for: RRC provides the pre-configured configuration of “the candidate cell for L1/L2 centric mobility” (FFS if > 1), and L1/L2 signaling can be used/feasible for the dynamic switching of the pre-configured value.

Continue by long email discussion, to better understand impact in R2, pave the way for potential high level decisions, and get replies and Q to R1 LS

RAN2#114e
RRC provides the configuration for “the cells for L1/L2 centric mobility”, and L1/L2 signaling can be used/feasible for the dynamic usage/switching of the configured value.
R2 didn’t see a problem with using different C-RNTIs for different cells. Different C-RNTI seems more natural in a mobility scenario. No conclusion in R2 for mTRP scenario. 
RRC configurations of the cells for L1/L2 centric mobility, including C-RNTI, are configured by RRC.
RAN2 prefer to restrict the scope of the deployment only for intra-DU case in Rel-17.
RAN2 assumes to prioritize intra-frequency case in Rel-17, but RAN2 follows the RAN4 decision to support inter-frequency case.
Use P1 and P2 as baseline for further discussion, aiming to reply to the LS. (P1 seems to be too detailed need generalizing). 

baseline RAN2 understanding:
Scenario 1: Inter-cell multi-TRP-like model 
1. UE receives from serving cell, configuration of SSBs of the TRP with different PCI for beam measurement, and configurations needed to use radio resources for data transmission/reception incl resources for differet PCI. 
2. UE performs beam measurement for the TRP with different PCI and report it to serving cell.
3. Based on the above reports, TCI state(s) associated to the TRP with different PCI is activated from the serving cell (by L1/L2 signaling). 
4. UE receives and transmits using UE-dedicated channel on TRP with different PCI. 
5. UE should be in coverage of a serving cell always, also for multi-TRP case, e.g. UE should use common channels BCCH PCH etc. from the serving cell (as in legacy). 

RAN2 confirm the simplified procedures on the L1L2 mobility model as a baseline RAN2 understanding:
Scenario 2: L1L2 mobility model (i.e. with serving cell change)
1. UE receives from serving cell, configuration of SSBs of the cell with different PCI for beam measurement/ serving cell change. 
2. UE performs beam measurement for the cell with different PCI and report it to serving cell. 
3. Serving cell configuration for cell with other PCI is provided to the UE by RRC (pre-configuration for serving cell change, FFS if this step is same as 1). 
4. Based on the above reports, TCI states for cell with different PCI is activated along with the serving cell change (by L1/L2 signaling). FFS if this is multiple steps.
5. UE changes the serving cell and starts receiving/transmitting using the pre-configured UE-dedicated channel and TCI states.

Ask R1 to confirm that L1L2 mobility is assumed to be based on L1 measurements (not in R2 scope) 
R2 assumes for now that L1L2 mobility model includes Pcell mobility and possibly also Scell mobility (FFS). 
R2 assumes that for both multi-TRP and mobility scenarios, single protocol stack can be assumed (intra-DU)

Annex C: RAN1 agreements on unified TCI states (not necessarily comprehensive)

	
RAN1#103 Agreement
On beam indication signaling medium to support joint or separate DL/UL beam indication in Rel.17 unified TCI framework:
· Support L1-based beam indication using at least UE-specific (unicast) DCI to indicate joint or separate DL/UL beam indication from the active TCI states 
· The existing DCI formats 1_1 and 1_2 are reused for beam indication
· Support a mechanism for UE to acknowledge successful decoding of beam indication
· The ACK/NAK of the PDSCH scheduled by the DCI carrying the beam indication can be used as an ACK also for the DCI
· FFS: Whether any additional specification support is needed
· Support activation of one or more TCI states via MAC CE analogous to Rel.15/16:
· At least for the single activated TCI state, the activated TCI state is applied
· The content for the MAC CE is determined based on the outcome of issue 1
· FFS: If supported, default TCI state when more than one TCI states are activated by MAC CE
· Note: There is no implications on the support of single TRP or multi-TRP 


RAN1#103 Agreement
On Rel-17 unified TCI framework, to accommodate the case of separate beam indication for UL and DL:
· Utilize two separate TCI states, one for DL and one for UL. 
· FFS: Contents of separate UL TCI state
· Note: For FR1, UE does not expect UL TCI to provide a reference for determining common UL TX spatial filter(s), if UL TCI is supported for FR1 
· For the separate DL TCI: 
· The source reference signal(s) in M TCIs provide QCL information at least for UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC
· For the separate UL TCI:
· The source reference signal(s) in N TCIs provide a reference for determining common UL TX spatial filter(s) at least for dynamic-grant/configured-grant based PUSCH, all or subset of dedicated PUCCH resources in a CC 
· Optionally, this UL TX spatial filter can also apply to all SRS resources in resource set(s) configured for antenna switching/codebook-based/non-codebook-based UL transmissions


RAN1#103 Agreement
On Rel-17 unified TCI framework:
· A pool of joint DL/UL TCI state is used for joint DL/UL TCI state update (beam indication).
· FFS: The pool for separate DL and UL TCI state update (beam indication)
· Note: Here, TCI state pool refers to a pool configured via higher-layer (RRC) signaling
· FFS: Whether joint TCI may include UL specific parameter(s) such as UL PC/timing parameters, PL RS, panel-related indication. and if it is included, it is used only for UL transmission of the DL and UL transmissions to which the joint TCI is applied 






	
RAN1#105 Agreement​
On Rel.17 unified TCI framework, for common TCI state ID update and activation to provide common QCL information at least for UE-dedicated PDCCH/PDSCH and/or common UL TX spatial filter(s) at least for UE-dedicated PUSCH/PUCCH across a set of configured CCs/BWPs
· The source RS determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for a target CC can be configured in the target CC or other CC
· For intra-band CA, the following configurations can be supported without additional QCL rules: 
· One source RS across CCs can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs 
· One source RS per CC can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs, and the CC-specific source RSs are further associated with a same QCL-TypeD RS 
· “A set of configured CCs/BWPs” includes all the BWPs in the set of configured CCs 


RAN1#105 Agreement​
On Rel.17 unified TCI framework, ​
· Any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool)​
· Note: This does not imply that all such DL RSs necessarily share a same TCI state​
· The DL RS includes CSI-RS and DMRS for PDSCH or PDCCH​
· FFS: Whether some SRS resources or resource sets for BM can be configured as a target signal/channel of a Rel-17 UL TCI (hence the Rel-17 UL TCI state pool)​
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is still TBD)


RAN1#105  Agreement​
On Rel.17 unified TCI framework, discuss and decide by RAN1#106-e (August 2021)​
· Whether each of the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC​
· CSI-RS resources for CSI​
· Some CSI-RS resources for BM, if so, which ones (e.g. aperiodic, repetition ‘ON’)​
· CSI-RS for tracking​
· DMRS(s) associated with non-UE-dedicated reception on PDSCH and all/subset of CORESETs​
· Whether some SRS resources or resource sets for BM can share the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all or subset of dedicated PUCCH resources in a CC
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