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[bookmark: _Ref129681832][bookmark: _GoBack]In RAN1#102-e meeting, the Rel. 17 NR FeMIMO WID [1] was discussed. The following was agreed [2] on the topic of enhancement on multi-beam operation:
	Agreement
The three proposals (FW notes: please see Appendix in Section Error! Reference source not found.) on R1-2007151 on the evaluation methodology for multi-beam enhancement are agreed.
Agreement 
Note: the enumeration for issues (such as “issue 1a), 1b), 6) in the proposal below refers to the enumeration within the proposals, not Table 1 in the FL summary.
1.  [Issue 1] For Rel.17 NR FeMIMO, on the unified TCI framework
0. Support joint TCI for DL and UL based on and analogous to Rel.15/16 DL TCI framework
0. The term “TCI” at least comprises a TCI state that includes at least one source RS to provide a reference (UE assumption) for determining QCL and/or spatial filter 
0. The source reference signal(s) in M TCIs provide common QCL information at least for UE-dedicated reception on PDSCH and all or subset of CORESETs in a CC
1. FFS: Optionally this common QCL information can also apply to CSI-RS resource for CSI, CSI-RS resource for BM, and CSI-RS for tracking
1. FFS: Applicability on PDSCH includes PDSCH default beam
1. Working Assumption: Select between M=1 and M>=1
0. 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, 
2. 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
2. FFS:  applicability of this UL TX spatial filter to SRS configured for beam management (BM)
2. FFS: PUSCH port determination based on the TCI, e.g., to be mapped with SRS ports analogous to Rel.15/16
2. Working Assumption: Select between N=1 and N>=1
0. FFS: extension to common QCL information applied to only some of the CORESETs or PUCCH resources in a CC, e.g. for mTRP 
0. FFS: When used for the purpose of joint beam indication for UL and DL, whether a joint TCI pool for DL and UL dedicated for the purpose is used, or the same TCI pool as that used for the purpose of separate DL/UL beam indication is used 
0. Note: The resulting beam indication directly refers to the associated source RS(s)
0. FFS (RAN1#103-e): Details on extension to intra- and inter-band CA
0. FFS (RAN1#103-e): The supported number of active TCI states considering factors such as multi-TRP and issue 6 
0. FFS (RAN1#103-e): Applicable QCL types, and co-existence with DL TCI and spatial relation indication in Rel.15/16
0. In RAN1#103-e, investigate, for the purpose of down selection, the following alternatives for accommodating the case of separate beam indication for UL and DL
1. Alt1. Utilize the joint TCI to include references for both DL and UL beams
1. Alt2. Utilize two separate TCI states, one for DL and one for UL. The TCI state for the DL is the same as agreed in 1a. The TCI state for the UL can be newly introduced.
1. Alt 2-1: The UL TCI state is taken from the same pool of TCI states as the DL TCI state
1. Alt 2-2: The UL TCI state is taken from another pool of TCI states than the DL TCI state
1. Note: The resulting beam indication directly refers to the associated source RS(s)
1. FFS (RAN1#103-e): Details on extension to intra- and inter-band CA
1. Note: This may be related to issue 5 as well as other reasons for different TCIs such as network flexibility/scheduling
0. Support the use of SSB/CSI-RS for BM and/or SRS for BM as source RS to determine a UL TX spatial filter in the unified TCI framework
2. Whether the UL TX spatial filter corresponds to UL TCI (separate from DL TCI) depends on the outcome of 1b) above
2. FFS: Support the use of non-BM CSI-RS and/or non-BM SRS in addition
0. In RAN1#103-e, decide if SRS for BM can be configured as a source RS to represent a DL RX spatial filter in the unified TCI framework
0. In RAN1#103-e, decide/finalize all other parameters included in or concurrent with (but not included in) the TCI, e.g. UL-PC-related parameters (involving P0/alpha, PL RS, and/or closed loop index), UL-timing-related parameters  
0. In RAN1#103-e, identify issues pertaining to alignment between DL and UL default beam assumptions using the unified TCI framework
1. [Issue 2] For Rel.17 NR FeMIMO, on L1/L2-centric inter-cell mobility: 
1. In RAN1#103-e, finalize scope and use cases for L1/L2-centric inter-cell mobility, including: 
0. Applicability in various non-CA and CA setups such as intra-band and inter-band CA
0. Use cases in comparison to Rel.15 L3-based handover (HO) taking into account potential extension of DAPS-based Rel.16 mobility enhancement to FR2-FR2 HO
0. The extent of RAN2 impact (MAC CE, RRC, user plane protocols)
0. Network architecture, e.g. NSA vs. SA, inter-RAT scenarios
1. In RAN1#103-e, depending on the outcome of 2a), further identify additional components –along with the associated alternatives –required for supporting inter-cell mobility based on the same unified TCI framework as that for intra-cell mobility (including dynamic TCI state update signaling), including
1. Method(s) for incorporating non-serving cell information associated with TCI
1. Method(s) for DL measurements and UE reporting (e.g. L1-RSRP) associated with non-serving cell(s)
1. [bookmark: _Hlk49275654]UE behavior for reception of signals and non-UE-specific control and data channels associated with non-serving cell(s) 
1. UL-related enhancements, e.g. related to RA procedure including TA
1. Beam-level event-driven mechanism for L1/L2-centric inter-cell mobility
1. [Issue 3] For Rel.17 NR FeMIMO, on dynamic TCI state update signaling medium: 
2. In RAN1#103-e, investigate, for the purpose of down selection, the following alternatives:
0. Alt1. DCI
0. Alt2. MAC CE
0. Note: Combination between DCI and MAC CE for, e.g. different use cases or control information partitioning can also be considered 
0. Note: The study should consider factors such as feasibility for pertinent use cases, performance (based on at least the agreed EVM), overhead (including PDCCH capacity), latency, flexibility, reliability including the support of retransmission 
0. Note: This may be related to outcome of issue 1a), 1b), and 6a)
2. In RAN1#103-e, depending on the outcome of 3a), identify candidates for more detailed design issues for the dynamic TCI state update such as 
1. Exact content 
1. Signaling format 
1. Reliability aspects including the support of retransmission
1. Extensions, including the support of UE-group (in contrast to UE-dedicated) signaling
1. [Issue 4] For Rel.17 NR FeMIMO, on MP-UE assumption to facilitate fast UL panel selection:
3. The following assumptions are used: 
0. In terms of RF functionality, a UE panel comprises a collection of TXRUs that is able to generate one analog beam (one beam may correspond to two antenna ports if dual-polarized array is used)
0. UE panels can constitute the same as well as different number of antenna ports, number of beams, and EIRP 
0. No beam correspondence across different UE panels
0. FFS: For each UE panel, it can comprise an independent unit of PC, FFT timing window, and/or TA.
0. FFS: Same or different sets of UE panels can be used for DL reception and UL transmission, respectively
3. In RAN1#103-e, identify candidate use cases including MPE, and consider remaining aspects if use cases are identified
3. In RAN1#103-e, identify candidate signaling schemes for the following:
2. NW to MP-UE (taking into account potential extension of the unified TCI framework in issue 1)
2. MP-UE to NW
1. [Issue 5] For Rel.17 NR FeMIMO, on MPE mitigation (that is, minimizing the UL coverage loss due to the UE having to meet the MPE regulation), in RAN1#103-e: 
4. If needed, identify candidate solutions to be down-selected in future meeting(s). The following sub-categories can be used:
0. CAT0. The need for specification support for MPE event detection and, if needed, candidate solutions
0. CAT1. The need for UE reporting associated with an MPE and/or a potential/anticipated MPE event if the UE selects a certain UL spatial resource, e.g., corresponding to DL or UL RS
0. CAT2. The need for NW signaling in response to the reported MPE event (taking into account issue 1) and UE behavior after receiving the NW signaling
0. Note: RAN4 has agreed to specify P-MPR reporting (cf. CRs for TS 38.101/102/133) which can be used as a baseline scheme for further enhancement
0. Note: This may be related to outcome of issue 4b)
4. Companies are encouraged to submit evaluation results based on the agreed EVM to justify the benefits of the candidate solutions
1. [Issue 6] For Rel.17 NR FeMIMO, 
5. add another category on performing study and, if needed, specifying feature(s) for beam acquisition (including beam tracking and refinement) latency reduction, especially for scenarios with high-speed UEs and large number of configured TCI states 
5. Partial BFR will be handled in ITEM 2c (BM enhancement for mTRP) 
Note: The target “RAN1#103-e” is understood as best-effort, i.e. to finalize as many components as possible based on the status of companies’ contributions.


The agreements cover six issues. In this contribution, we present our views on some of the issues and proposals for moving forward.

Unified TCI Framework
In this section, we discuss the aspects of “Issue 1” in the agreements from last meeting [2].  Specifically, we discuss construction of TCI state pools for joint TCI for DL and UL, selecting source RS for beam indication for DL and UL, number of simultaneous active TCI states, and content of TCI states.
[bookmark: _Ref52454871]Construction of TCI Pools 
There are two ways to construct TCI state pools for joint TCI for DL and UL. The two alternatives are as follows:
· Alt. 1: Separate TCI state pools for DL and UL, e.g., one for DL and one for UL 
· Alt. 2: One single joint TCI state pool for both DL and UL
Figure 1 illustrates the two alternatives to construct TCI state pool(s) for joint TCI for DL and UL.  In Figure 1, each circle represents a source RS in the TCI state pool, and blue and green color indicate source RS for DL and UL, respectively.
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[bookmark: _Ref52378257]Figure 1: Two alternatives to construct TCI state pool(s)
In our opinion, Alt. 1 has some advantages over Alt. 2.  First, if UL-related parameters (e.g., power control related parameters such as PL RS and P0/alpha, and UL-timing related parameters) are to be included in UL TCI states, then Alt. 1 could result in a cleaner design compared to Alt. 2.  The reason is that in Alt. 1, the UL TCI state pool is separated from the DL TCI state pool, so the UL-related parameters are only required to be added in the UL TCI state pool without impacting the DL TCI state pool.  In Alt. 2, there are cases where both the DL and UL share some overlapped TCI states (e.g., share the same source RS such as CSI-RS), as shown in Figure 2.  In Figure 2, the TCI states in the yellow circle indicate the overlapped TCI states shared by both the DL and UL.  In this case, if these overlapped TCI states are to be used for UL, the UL power control and timing related parameters should also be included in these TCI states, while the UL-related parameters are not needed if these overlapped TCI state are to be used for DL only.  This means that in Alt. 2, the content of the overlapped TCI states needs to be adjusted depending on whether it is used for DL and UL.  This could result in a more complicated TCI state pool design.
Second, it is possible that DCI is to be used as the dynamic TCI state update signaling medium, e.g., to select/activate TCI state(s) directly from the TCI state pool, instead of using MAC CE to select a subset of the TCI states from the pool(s) first and then using DCI to dynamically select/update TCI state(s) within the subset of TCI states.  In this case, since the TCI state pools for DL and UL are separated in Alt. 1, the number of TCI states in each pool is smaller compared to the number of TCI states in the joint TCI state pool in Alt. 2, therefore the size of the TCI field in the DCI to indicate the selected/updated TCI state(s) could be smaller in Alt. 1 than in Alt. 2.
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[bookmark: _Ref52447758]Figure 2: Illustration of separate and joint TCI state pools for DL and UL with overlapping TCI states
[bookmark: _Hlk52451014]Based on the above analysis, we propose that FeMIMO supports separate TCI state pools for DL and UL.
Proposal 1: FeMIMO supports separate TCI state pools for DL and UL.

[bookmark: _Ref52551764]Source RS for Beam Indication 
There are two ways to select source RS for beam indication for DL and UL.  The two alternatives are as follows:
· Alt. a: Using one source RS to indicate both DL and UL beams.  
· Alt. b: Using two source RS, each for beam indication for DL and UL, respectively.
Alt. a implies that the DL beam and the UL beam are the same, which requires the assumption of beam correspondence between DL and UL. However, this assumption might not be true in some cases.  For example, in the case of MPE, the UE might have to change its UL transmit beam to avoid the MPE issue, so its DL RX spatial filter(s) and UL TX spatial filter(s) could be different, thus the assumption of beam correspondence between DL and UL no longer holds. Similarly, in mTRP case, the UE’s DL reception source TRP and UL transmit target TRP could be different due to different interference condition on the DL and UL, resulting in different DL receive beam and UL transmit beam at the UE.  In another example, for UE-group beam indication, it is possible that the UEs in the group (e.g., UEs in the same bus) share the same DL receive beam while some UEs might have different UL transmit beams.  In these examples, Alt. b needs to be used.
[bookmark: _Hlk52454625]Based on the above analysis, we propose that FeMIMO supports using two source RS, each for beam indication for DL and UL, respectively.
Proposal 2: FeMIMO supports using two source RS, each for beam indication for DL and UL, respectively.
[bookmark: _Hlk52455601]As discussed and proposed in Section 2.1, FeMIMO should support separate TCI state pools for DL and UL.  With separate TCI state pools for DL and UL, it is natural that one TCI state from the DL TCI state pool and one TCI state from the UL TCI state pool are used for beam indication for DL and UL, respectively.  Therefore, we have the following proposal:
Proposal 3: FeMIMO supports using two separate TCI states, one from the DL TCI state pool and one from the UL TCI state pool, for beam indication for DL and UL, respectively.
[bookmark: _Hlk52464844]To further reduce the overhead and latency for beam indication, we also need to consider common beam indication across multiple channels (e.g., data and control channels), common beam indication across multiple CCs, and common beam indication for a group of UEs (e.g., UEs in the same bus).
For common beam indication across multiple channels, RRC configuration can be used to configure one or multiple groups of channels.  Channels within the same group share the same beam.  If the TCI state of one of the channels in the group is updated, the TCI state of the rest of the channels in the group will also be updated accordingly without additional signaling.  For example, if beam correspondence between DL and UL is assumed, one group of channels can be defined where the group include {PDSCH, PDCCH, PUSCH, PUCCH, SRS}.  If the TCI state of the PDSCH DMRS is updated through DCI signaling, the TCI states of the other channels in the group are also updated to the same TCI state of the PDSCH DMRS.  No additional signaling is needed to update the UL TCI states for PUSCH, PUCCH, and SRS. In another example, if beam correspondence between DL and UL cannot be assumed, two group of channels can be defined where one group includes {PDSCH, PDCCH}, e.g., the DL group, and the other group includes {PUSCH, PUCCH, SRS}, e.g., the UL group.  In this case, the TCI state updates for the DL group and the UL group can be operated separately such that the DL receive beam and the UL transmit beam could be different.
This concept of grouping can be extended to common beam indication across multiple CCs, which has been, to some extent, defined in Rel. 16 with MAC CE including a list/group of CCs that share the same beam.  In this case, the CCs within each group share the same beam.  If the TCI state of one of the CCs in the group is updated, the TCI state of the rest of the CCs in the group will also be updated accordingly without additional signaling. 
The concept of grouping can also be extended to common beam indication for a group of UEs. In this case, the UEs within each group share the same beam.  If the TCI state of one of the UEs in the group is updated, the TCI state of the rest of the UEs in the group will also be updated accordingly without additional dedicated signaling to each of the individual UEs.
Based on the above analysis, we have the following proposal:
Proposal 4: FeMIMO supports common beam indication across multiple channels, across multiple CCs, and common beam indication for a group of UEs using the concept of grouping.  The channels, CCs, or UEs in a group share the same beam(s), and if the TCI state(s) of one of the elements in the group are updated, the TCI states of the rest of the elements in the group are also updated accordingly.
Support Multiple Simultaneous Active TCI States 
In Rel. 16, support of two active TCI states for mTRP has been defined, including both single DCI and multi-DCI cases.  In single DCI case, MAC CE [3] was enhanced to enable the mapping of two TCI states to one TCI codepoint such that one TCI codepoint in DCI TCI field can indicate two different TCI states, one for each TRP.  In multi-DCI case, the coresetPoolIndex [4] in ControlResourceSet information element can be used to differentiate TCI states for different TRP. 
In Rel. 17, FeMIMO also targets at further enhancement on the support for mTRP deployment, therefore FeMIMO should also support multiple simultaneous active TCI states.
In addition to mTRP case, support of multiple simultaneous active TCI states can also enable CORESET beam diversity.  In this case, in order to improve the reliability of the PDCCH, the same DCI may be transmitted on multiple CORESETs, each of which utilizes a different beam.  The UE, with the support of multiple simultaneous active TCI states, can then receive multiple copies of the DCI using different RX spatial filters, thus improving the reliability of the PDCCH.  
Based on the above analysis, we have the following proposal:
Proposal 5: FeMIMO supports multiple simultaneous active TCI states at a UE.
Enhancements on Content of TCI States 
[bookmark: _Hlk52543376]In Rel. 16, the content of TCI states is defined in TCI-State information element [4].  To support enhancement on multi-beam management in Rel. 17, the content of TCI states should also be enhanced.  Table 1 shows an example of enhancements on content of TCI state.  In Table 1, the red parts are the proposed additions/modifications to the TCI-state information element and include the following:
· physCellId: this is the PCI of the serving cell or non-serving cell.  With the PCI info added to the TCI state, the TCI states of non-serving cell can also be configured for the UE, which could enable the UE with faster candidate beam identification and BFR utilizing the non-serving cell’s beams.  
· groupID: in mTRP case, this ID could serve as the TRP identification.  With this ID, the UE can, for example, identify the TRP source of the CSI-RS.  The UE can then avoid reporting multiple beams from the same TRP to facilitate inter-TRP beam pairing, considering the fact that it is not feasible for one TRP to transmit multiple beams simultaneously in FR2.  
· srs: this is the SRS resource identification.  In Rel. 15/16, under the spatial relation framework, SRS has already been used as a source RS to indicate UL TX spatial filter.  With the introduction of UL TCI state, it is necessary to also include SRS as one of the source RS for UL TCI state.  
· Other parameters: although not explicitly included in Table 1, as discussed in Section 2.1, it might be necessary to include UL-related parameters (e.g., power control related parameters such as PL RS and P0/alpha, and UL-timing related parameters) in UL TCI states.
[bookmark: _Ref52540126]Table 1: Example of enhancements on content of TCI state
	TCI-State information element
-- ASN1START
-- TAG-TCI-STATE-START

TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...
}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    physCellId                          PhysCellId                                                  OPTIONAL,   
    groupId                             GroupId                                                     OPTIONAL,   
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index,
        srs                                 SRS-ResourceId
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}

-- TAG-TCI-STATE-STOP
-- ASN1STOP




Based on the above analysis, we propose the following: 
Proposal 6: FeMIMO supports enhancements on content of TCI state, including the addition of PCI, groupID, srs, and other UL-related parameters to the content of TCI state.

Dynamic TCI State Update Signaling Medium
[bookmark: _Hlk52553342]In this section, we discuss the aspects of “Issue 3” in the agreements from last meeting [2].  According to the agreements achieved in RAN1#102-e meeting, the following two alternatives are to be considered for dynamic TCI state update signaling medium:
· Alt. 1: DCI 
· Alt. 2: MAC CE
The potential advantage of DCI-based method is lower latency and less overhead, while the advantage of MAC CE-based method is higher reliability due to the use of H-ARQ.  If H-ARQ is enabled for PDCCH, then DCI-based method can also achieve reliability similar to that of MAC-CE based method.
Based on the above analysis, we propose the following:
Proposal 7: FeMIMO supports DCI-based dynamic TCI state update signaling assuming H-ARQ can be enabled for PDCCH.   
In Rel. 15/16, the configuration and dynamic activation of TCI state usually go through the following procedure: First, RRC signaling is used to configure the list of possible TCI states (e.g., TCI state pool); Second, MAC CE is used to further select a subset of the RRC-configured TCI states; Third, DCI is used to activate/update TCI state(s) from the MAC CE-selected TCI state subset.  The reason that MAC CE is used to further select a subset of the RRC-configured TCI states is because the TCI field in DCI has a limited size.  Without the MAC CE selection of TCI state subset, the DCI TCI field may not be able to cover all the RRC-configured TCI states.  In addition, in Rel. 15/16, MAC CE is also used to dynamically update/switch beam (TCI state) for channels such as PDCCH, PUCCH, and SP SRS.
If we are to reuse the existing DCI formats, e.g., to minimize the required modifications on spec text, the DCI TCI field will still be size-limited, then the step where MAC CE selects TCI state subset should be needed.  
If a new DCI format is defined in Rel. 17 for common beam indication purpose, the size of the DCI TCI field may be increased to cover all the TCI states in the TCI state pool.  For example, a 7-bit TCI field can be used to indicate one TCI state out of a TCI state pool with a size of 128.  In this case, the step where MAC CE selects TCI state subset is therefore not needed.
Based on the above analysis, we propose the following:
Proposal 8: FeMIMO supports new DCI format for common beam indication.  Consider increasing the size of the TCI field in the new DCI format to cover all the TCI states in the TCI state pool.
In DCI-based dynamic TCI state update signaling method, there are two cases to be considered:
· Case 1: DCI is used to schedule transmission of PDSCH or PUSCH 
· Case 2: standalone DCI (e.g., no PDSCH or PUSCH transmission follows the DCI)
In Case 1, it is straight forward to use the TCI field in the DCI to indicate the common beam(s).  In this case, the existing DCI formats can be used, and the TCI field in the DCI indicates the new common beam(s) that should be applied to the channels which are in the same group as PDSCH or PUSCH, respectively, as discussed in Section 2.2.  
[bookmark: _Hlk52553651]In Case 2, the standalone DCI could use a new DCI format defined in Rel. 17.  The DCI comprises TCI field(s) indicating new common beam(s) to be switched to.  The DCI also comprises group information (as discussed in Section 2.2) that the new common beam(s) should be applied to.  In other words, the DCI comprises both the source RS(s) indicating the new common beam(s) and the target channel(s) that the new common beam(s) will be applied to.
Similarly, if MAC CE-based method is to be used, the MAC CE should comprise TCI field(s) indicating new common beam(s) and group information that the new common beam(s) should be applied to, that is, the MAC CE should comprise both the source RS(s) indicating the new common beam(s) and the target channel(s) that the new common beam(s) will be applied to.
Based on the above analysis, we propose the following:
Proposal 9: FeMIMO support new DCI format comprising TCI field(s) indicating new common beam(s) and group information that the new common beam(s) should be applied to.  
For very high mobility scenarios, the propagation channel varies at faster rate, existing beam gets blocked and new beam appears more frequently. If beam management and indication could response fast enough to utilize the stronger channel and new beam, system performance could be improved. Beam updating decision is made by network based on beam measurement report performed and sent by UE, e.g. L1-RSRP or L1-SINR. Often the measurement results are not filtered so it is an instantaneous indication of channel conditions or beam directions. We may consider update common beam without signalling in this case. For example, network may configure PDCCH search space on extra CORESET without QCL assumption initializations. After UE sends beam measurement report on the uplink, UE performs extra blind decoding of PDCCH from search space on the extra CORESET with candidate QCL-Type-D assumption. The candidate QCL-Type-D assumption may be derived from the latest sent measurement report. Both network and UE derive the same candidate QCL-Type-D assumption by following the same agreed scheme. Network may or may not utilize the candidate QCL-Type-D assumption for common beam transmission.
Based on the above analysis, we propose the following:
Proposal 10: FeMIMO supports dynamic common beam update based on measurement report.  

Conclusions
In this contribution, we present our views on enhancement on multi-beam operation.  Based on the discussions in the previous sections we propose the following: 
Proposal 1: FeMIMO supports separate TCI state pools for DL and UL.
Proposal 2: FeMIMO supports using two source RS, each for beam indication for DL and UL, respectively.
Proposal 3: FeMIMO supports using two separate TCI states, one from the DL TCI state pool and one from the UL TCI state pool, for beam indication for DL and UL, respectively.
Proposal 4: FeMIMO supports common beam indication across multiple channels, across multiple CCs, and common beam indication for a group of UEs using the concept of grouping.  The channels, CCs, or UEs in a group share the same beam(s), and if the TCI state(s) of one of the elements in the group are updated, the TCI states of the rest of the elements in the group are also updated accordingly.
Proposal 5: FeMIMO supports multiple simultaneous active TCI states at a UE.
Proposal 6: FeMIMO supports enhancements on content of TCI state, including the addition of PCI, groupID, srs, and other UL-related parameters to the content of TCI state.
Proposal 7: FeMIMO supports DCI-based dynamic TCI state update signaling assuming H-ARQ can be enabled for PDCCH.
Proposal 8: FeMIMO supports new DCI format for common beam indication.  Consider increasing the size of the TCI field in the new DCI format to cover all the TCI states in the TCI state pool.
Proposal 9: FeMIMO support new DCI format comprising TCI field(s) indicating new common beam(s) and group information that the new common beam(s) should be applied to.
Proposal 10: FeMIMO supports dynamic common beam update based on measurement report.
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