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Introduction
RAN4 starts Rel-17 feMIMO WI discussion from work plan in this meeting and identifying RRM core requirements and demodulation to be specified the details of requirements. In RAN4 #99e meeting, companies provide the input for overall RRM impact for feMIMO in WF [2]. Among the objectives, RAN4 will firstly focus on objectives below : 
· Unified TCI [framework] for DL and UL
· L1/L2 centric inter-cell mobility beam management
· Beam indication signaling medium
Other objectives can be discussed up to RAN1/2 discussion status
Specifically, RAN4 needs further discussions on SMTC window usecases as
· In RAN4 #99e meeting, RAN4 discussed the UE behavior, performance and UE complexity for supporting non-serving cell measurement. RAN4 will further discuss the non-serving cell measurement in the context of L1/L2 centric inter-cell mobility considering the followings in the future RAN4 meetings:
· For the case when the measurement RS from the non-serving cell is within SMTC, in FR1, legacy measurement behavior based on L3 measurement may be reused from RAN4 perspective. 
· RAN4 will continue to evaluate the impact on a longer measurement delay due to sharing of SMTC window by L1 and L3 measurements.
· For the case when the measurement RS from the non-serving cell is outside SMTC and within SMTC, performance degradation or increased UE complexity may be expected
· To consider concurrent serving cell PDSCH/PDCCH reception and neighbor SSB based L1 measurement outside SMTC, RAN4 needs more time to study on the impacts on performance degradation and UE complexity.
· Note: existing UE feature simultaneousRxDataSSB-DiffNumerology is aimed for concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception. 
From the WF agreements, we provide our view and propose discussion points.
Discussion

WID Revision in RAN#92

Following updates to the feMIMO WI objectives were made in RAN#92 (RP-211586). RAN plenary agreed to update the scope of feMIMO with respect to the inter-cell beam management operation. 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: 
0. 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 intra- and L1/L2-centric inter-cell mobility UE speed and/or a larger number of configured TCI states:
0. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
0. Unified TCI framework for DL and UL beam indication
0. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
0. 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) 
0. The beam indication is based on Rel-17 unified TCI framework
0. The same beam measurement/reporting mechanism will be reused for inter-cell mTRP
0. This work shall only consider intra-DU and intra-frequency cases
0. 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 
1. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
1. 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 
1. 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
1. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
1. Enhancement to support HST-SFN deployment scenario:
3. 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
3. 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

· Specify core requirements associated with the items specified by RAN1, at least including [RAN4]
· UE requirements for inter-cell beam management


As the update, “L1/L2-centric inter-cell mobility” has been dropped from the new WID RP-211586. This intends that RAN1 set the scope that Rel-17 feMIMO aims to support inter-cell beam management through unified TCI framework and multi-TRP framework extending the Rel-15/Rel-16 functionality. This includes L1-only measurement/reporting (i.e. no L3 impact) and beam indication associated with cell(s).  In the RAN4 scope, there is a new bullet of “UE requirements for inter-cell beam management”, that is interpreted as (L1-level) inter-cell beam management supporting multiple TRxP as a minimum scope. We propose to revise the “L1/L2 centric inter-cell mobility beam management” to “L1-centric inter-cell beam management” accordingly.

Observation 1 : “L1/L2-centric inter-cell mobility” has been revised in the new WID RP-211586 with adding “UE requirements for inter-cell beam management” in RAN4 scope

Proposal 1 : We propose to revise the “L1/L2 centric inter-cell mobility beam management” to “L1-centric inter-cell beam management”.


Features of Rel-17 Unified TCI Framework

Unified TCI Framework in Rel-17

First, we note that RAN1 names “Rel.17 unified TCI framework” to the study the TCI feature. It means that RAN1 aims to make a framework of TCI indications as continuation of previous features such as default TCI, joint TCI and separate TCI and common TCI etc, rather than introducing completely new TCI concepts. Therefore, it seems important to understand the previous TCI operation concept and delta between Rel-17 and the previous releases.

	
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 






From the agreement above, ‘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, the scope of the unified TCI function needs to be clarified firstly.
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 1 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’ 



Figure 1 : UE behaviour supporting Rel-16 Joint TCI for 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 2 : Rel-17 ‘Unified TCI framework’ include both ‘joint TCI for DL and UL’ that indicates both DL and UL TCI and ‘separate beam indication for UL and DL respectively. 
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. Multiple TCI case (M>1, N >1) is still under study in RAN1.  They are applied to different subsets of CORESETs mainly for DL mTRxP operation, and they enable mTRxP-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 3 : 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 4 : Rel-17 specification supports one or multiple ‘joint / separate’ TCI(s)’ for DL and UL with different subsets of CORESETs. Multiple TCIs (i.e. 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#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




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 behavior 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 signaling 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 signaling is new in Rel-17 in our understanding.

Observation 5: Although UE behaviors based on common TCI (i.e. applying common spatial filter to channels) exist in the previous releases, “common TCI” signaling name is new in Rel-17.
Observation 6 : 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. 

In extension to Rel-17, the multi-CC TCI indications are assumed to be support multiple TPxR simultaneously, RAN4 needs to consider the unified TCI requirements with CA. RAN4 may assume that one TCI indicates a group of CCs for a single panel UE as baseline, but TRP colocation/non-colocation scenario becomes a study topic in RAN4. We notice that RAN1 has not yet achieved concrete conclusions on inter-cell CA scenarios with multiple TRxPs/cells.
Proposal 2 : For RAN4 study on inter-cell CA scenario, first assume that one TCI indicates a group of CCs for a single panel UE as baseline.  (FFS : multi-TRPs non-colocation scenario of CA and UE unified beam management capability for CA)
In conclusion, we reviewed the features of the unified TCI in Rel-17 for multiple-beam and multiple-cell scenarios, and Figure 2 shows outline of the unified TCI framework under current RAN1 agreements up to RAN1#105. With this understanding, RAN4 can further discuss new RRM requirements for Rel-17. In summary, the features in Rel-17 are as below :
· Rel-17 ‘Unified TCI framework’ include both ‘joint TCI for DL and UL’ that indicates both DL and UL TCI and ‘separate beam indication for UL and DL respectively.
· 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.
· Rel-17 specification supports ‘joint / separate’ TCIs’ for DL and UL with different subsets of CORESETs. (multiple TCIs with M>1, N>1 is FFS in RAN1.)
· Although UE behaviors based on common TCI (i.e. applying common spatial filter to channels) exists in the previous releases, “common TCI” signaling introduction is new in Rel-17.
· Rel-17 provides new TCI state pool for DL and UL to indicate different TCI per RS / Channels. 

[image: ]
Figure 2. Outline of unified TCI framework


TCI state switching delay requirement in Unified TCI framework
We studied the scope and function of unified TCI above, and then we discuss impacts to RRM requirement. TS38.133 section 8.10 defines active TCI state switching delay on serving cell. A UE shall complete the switching of active TCI state within the specified switching delay on the serving cell TCI indication. Three kinds of signalling with DCI/MAC-CE/RRC indications are respectively listed for the TCI state switching delay.
TS38.133    8.10 Active TCI state switching delay
	       8.10.3. MAC-CE based TCI state switch delay
	       8.10.4. DCI based TCI state switch delay
                      8.10.5. RRC based TCI state switch delay
Firstly, RAN4 needs to study whether the TCI state delay requirements can be applicable to the unified TCI switching to non-serving cell. The Rel-17 unified TCI utilizes both MAC-CE and DCI, new requirements may be needed for switching to non-serving cell.  We propose to study whether the current active TCI state switching delay requirement can be applicable to non-serving cell in Rel-17 unified TCI framework . 

UE shall complete the switch of active spatial relation within the delay defined in this clause when the UE is requested to switch to a spatial relation with the higher layer parameter spatialRelationInfo associated to a DL RS.  Note that this is currently serving cell requirement in the spec

· MAC-CE based TCI state switch 
UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length,  where  TOk = 1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise.
· DCI based TCI state switch delay 
TCI state switch occurs at the first slot that is after slot n+timeDurationForQCL

The current spec does not consider UE behaviors with non-serving cell association. As one case study from the WID scope bullet “2.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”, the multi-DCI with multi-TRP can be illustrated as Figure 2. A UE can be configured with TCI State lists for PDSCH and PDCCH that contain non-serving cell signals and network can indicate PDSCH/PDCCH beam from a non-serving cell. 



Figure 2 : TCI switching enabling inter cell operation.


0.  Radio Link Monitoring on non-serving cell

When considering RLM and BFD aspects, the existing procedures would need to be revisited and checked whether this kind of operation and requirement can be supported with non-serving cell. In beam failure detection, in implicit BFD-RS configuration, a UE would include the RS indicated by the active TCI state to the set of q0 and the set of q0 would include RS associated with PCI1 and PCI2 in Figure 2). and the beam failure detection is assumed to be based on indicated PDCCH beams. For beam failure recovery, the current procedures would need to be revisited as well, which would require coordination with RAN2. 
We propose to study whether the radio link monitor requirement can be applicable to non-serving cell in Rel-17 unified TCI framework including UE RLM capability.


0. L1 centric beam management requirement on non-serving cell

RAN4 has discussed about timing assumption of SSB measurements for non-serving cell (NSC) in RAN4#99. Points of the questions are about SMTC window and receiving timing difference, but firstly we need to review the RAN1 agreement before discussing the specific discussion points.  
	RAN1#104b-e Agreement
On Rel.17 multi beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP:
· Rel.15 L1-RSRP is used as reporting quantity for measurement and reporting of non-serving-cell(s)
· Support SSB as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP, and Rel.15 SS-RSRP calculated from SSB of non-serving cell(s)
· FFS: Whether the measurement for SS-RSRP is limited within SMTC
· FFS: Detailed reporting method, e.g. via including existing L1-RSRP report, UE-initiated report etc.
· FFS: Whether or not to support CSI-RS (for e.g. mobility and/or tracking) of non-serving cell(s) as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP. If the support of CSI-RS (for e.g. mobility and/or tracking) of non-serving cell(s) as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP is confirmed, Rel.15 CSI-RSRP is also supported  
· Whether the support applies to CSI-RS with or without QCL source, or both
· FFS: The number of non-serving cell(s) for measurement/reporting 
· FFS: time behavior of the reporting, i.e. periodic, semi-persistent, aperiodic, or UE-initiated
· FFS: If other reporting quantities are supported, e.g. L3-RSRP, hybrid L1/L3-RSRP
· FFS: Dynamic activation/deactivation/selection of the beam measurement on the RS(s) associated with non-serving cell(s) via MAC CE
· FFS: Timing assumption (e.g. time of arrival and time of the measurement) for measurement of non-serving cell RS measurement

RAN1#105-e Agreement
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, decide by RAN1#106-e whether to support the following RS types as measurement RS or not:
· CSI-RS for mobility/RRM associated with a non-serving cell  
· CSI-RS for BM associated with a non-serving cell  
· CSI-RS for tracking associated with a non-serving cell  
· Note: If another beam metric other than L1-RSRP is supported (e.g. L3-RSRP is still FFS), the above also applies
Note: An RS is associated with a non-serving cell means that it is either configured for a non-serving cell or configured for a serving cell but is QCLed with a non-serving cell SSB




RAN1 concluded to support SSB as a measurement RS from the non-serving cell for inter-cell support. RAN1 assumes to use the Rel-15 SS-RSRP for non-serving cell. We think that RAN4 may revisit the agreement if SS-RSRP measurements can be supported for inter-cell support as intended.
The new WID assumes intra-DU and intra-frequency cases only, concern on multiple TRxP synchronization can be eased in network aspect. Perhaps, a remaining issue is found in beam managements for cell measurements.  Rel-15 SS-RSRP measurement of NSC is assumed and designed to use a wide beam based measurement used for L3 mobility support, and it cannot be assumed to use a possible refined data beam. Therefore, the SS-RSRP measurements towards SC and NSC may be conducted in a way that one beam toward SC uses a refined data beam (narrow beam), while a wider beam is used toward NSC. Consequently, the SS-RSRP measurements of cell/multi-TRxP are calculated with different beam gain, which may lead to incorrect or incomparable RSRP measurements used for inter-cell measurement. Since the beam assumption for SS-RSRP measurement is different between SC and NSC, the accuracy requirement are defined differently; SS-RSRP intra-frequency accuracy and SSB-based L1-RSRP requirements are found in table 10.1.3.1.1-1 and table 10.1.20.1.1-1 respectively in TS38.133.  

Proposal 3 : RAN4 needs to review the listed requirement impacts in Rel-17 feMIMO inter cell scenarios 
· TCI switching delay requirement on non-serving cell
· Radio link monitor capability and requirement on non-serving cell
· L1-RSRP requirement on non-serving cell (as on-going RAN4 discussion)
   
Conclusion
In this contribution, we discuss about feMIMO features and RRM spec impacts. Our observations and proposals are as follow :
Observation 1 : “L1/L2-centric inter-cell mobility” has been revised in the new WID RP-211586 with adding “UE requirements for inter-cell beam management” in RAN4 scope
Proposal 1 : We propose to revise the “L1/L2 centric inter-cell mobility beam management” to “L1-centric inter-cell beam management”.
Observation 2 : Rel-17 ‘Unified TCI framework’ include both ‘joint TCI for DL and UL’ that indicates both DL and UL TCI and ‘separate beam indication for UL and DL respectively. 
Observation 3 : 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 4 : Rel-17 specification supports one or multiple ‘joint / separate’ TCI(s)’ for DL and UL with different subsets of CORESETs. ( Multiple TCIs (i.e. M>1, N >1) is still FFS in RAN1/2).  
Observation 5: Although UE behaviors based on common TCI (i.e. applying common spatial filter to channels) exist in the previous releases, “common TCI” signaling name is new in Rel-17.
Observation 6 : 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. 
Proposal 2 : For RAN4 study on inter-cell CA scenario first assume that one TCI indicates a group of CCs for a single panel UE as baseline.  (FFS : multi-TRPs non-colocation scenario of CA and UE unified beam management capability for CA)
Proposal 3 : RAN4 needs to review the listed requirement impacts in Rel-17 feMIMO inter-cell scenarios 
· TCI switching delay requirement on non-serving cell
· Radio link monitor capability and requirement on non-serving cell
· L1-RSRP requirement on non-serving cell (as on-going RAN4 discussion)
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