3GPP TSG RAN WG1 #106bis-e			R1-2109467
e-Meeting, October 11th – 19th, 2021

[bookmark: Source]Agenda item:	8.1.1
Source: 	Moderator (Samsung)
Title: 	Summary of offline discussion on unified TCI and inter-cell beam management 
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Issue 1
Table 1 issue 1
	
	Topics
	Companies’ views
	Related agreement(s)

	1.1
	Supported (max) number of active TCI states and max # configured TCI states

Max # active TCI states
· Alt1.1 (baseline) Follow Rel-15/16 (8)
· Alt1.2. Increase to 16

Max # configured TCI states
· Alt2.1 (baseline) Follow Rel-15/16 (128)
· Alt2.2 Increase to 256
	Alt1.1 (baseline): Apple (Some clarification may be needed, and suggest this can be configurable), MTK, QC, Lenovo/MotM, Ericsson, Fraunhofer IIS/HHI, OPPO, NEC, LG, CATT, ZTE, Xiaomi (joint TCI state), Huawei, HiSilicon, Nokia/NSB, vivo, Intel, Spreadtrum, IDC
Alt1.2: Samsung, Docomo, Sony (DL TCI up to 8, UL TCI up to 8), Xiaomi(separate TCI state)

Alt2.1 (baseline): MTK, QC, OPPO, NEC, CATT, Xiaomi (joint TCI state), Huawei, HiSilicon, vivo, Intel, IDC

Alt2.2: Samsung, Ericsson, LG, Docomo, Sony, ZTE, Xiaomi(separate TCI state)
	FFS (RAN1#103-e): The supported number of active TCI states considering factors such as multi-TRP and issue 6

	1.2
	QCL rules: clarify that Rel-15/16 rules extend to all target signals (not only UE-dedicated), and applicable for both intra- and inter-cell

FL assessment: This is already implied in the agreement, at least for intra-cell
	Yes: MTK (prefer to clarify this by an agreement), QC, Samsung, Ericsson, Fraunhofer IIS/HHI, OPPO, NEC, Docomo, CATT, Sony, ZTE, Xiaomi, Nokia/NSB, Intel, CMCC, Fujitsu, Spreadtrum 

No: Apple (Some rules may not be needed), LG, Huawei, HiSilicon, vivo
	On Rel.17 unified TCI framework, the supported source/target QCL relations in the current TS38.214 V16.4.0 is supported for QCL Type D.  
· Note: This implies that the following source RS types for DL QCL (Type D, for DL RX spatial filter reference) information for DL UE-dedicated reception on PDSCH and all/subset of CORESETs are supported:
· CSI-RS for beam management 
· CSI-RS for tracking
· FFS (to be decided by RAN1#104bis-e): If SSB, CSI-RS for CSI, and/or SRS for BM are also supported as source RS types 

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 a 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)

	1.3
	QCL rules: clarify that CSI-RS for CSI is a valid source RS for DL UE-dedicated reception on PDSCH/PDCCH

FL assessment: This is already implied despite the faulty note and faulty FFS (the only open issues for DL UE-dedicated reception on PDSCH/PDCCH are for SSB and SRS)
	Yes: MTK (prefer to clarify this by an agreement), QC, Samsung, Ericsson, Fraunhofer IIS/HHI, NEC, LG (only for UE-dedicated), Docomo, CATT, Sony, ZTE, Xiaomi, Huawei, HiSilicon, Nokia/NSB, vivo (at least for those CSI-RS that is not used as the target RS with the same DCI), Intel, CMCC, Fujitsu, Spreadtrum

No: Apple, OPPO (please see the comments for why)
	

	1.4
	CA: Extend to QCL type B (still in brackets) and C (mentioned) for common TCI state ID update 

Note: This issue is for UE-dedicated PDCCH/PDSCH 
	Extend to B: 
· Yes: Samsung, Ericsson, ZTE, vivo, Intel
· No: Apple, MTK, QC, Lenovo/MotM, OPPO, NEC, Docomo, Sony, Spreadtrum 

Extend to C: 
· Yes: Samsung, Ericsson?, ZTE
· No: Apple, MTK, QC, Lenovo/MotM, NEC, Docomo, Sony, vivo, Intel, Spreadtrum
	On Rel-17 unified TCI framework, support common TCI state ID update and activation to provide common QCL information and/or common UL TX spatial filter(s) across a set of configured CCs:
· …
· Just as Rel.16, the RS in the TCI state that provides QCL-TypeA [or QCL-TypeB] shall be in the same CC as the target channel or RS
· …

	1.5
	CA: Whether to remove square brackets or not in the latest agreement for common TCI state ID
	Remove []: MTK, QC, Lenovo/MotM, OPPO, NEC, Docomo, CATT, Sony, ZTE (first priority), Xiaomi, Huawei, HiSilicon, vivo, Intel, CMCC, Fujitsu, IDC

Remove [configured]: Apple
	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: 
· ...
· FFS: How to define reference BWP/CC

	1.6
	CA: Definition of reference BWP/CC
	Lowest BWP/CC ID in the band: Apple, MTK, OPPO

Not needed (BWP/CC in which TCI state is configured): Qualcomm, Samsung, Lenovo/MotM, Ericsson, Fraunhofer IIS/HHI, NEC, Docomo, vivo, Intel, CMCC, Fujitsu

Configurable: CATT, ZTE, Spreadtrum 
	

	1.7
	Detailed aspects of PL-RS
	CSI-RS type(s):
· Only P-CSI-RS and SSB: Apple, MTK (and SSB), QC, Samsung, Lenovo/MotM, Ericsson, Fraunhofer IIS/HHI, OPPO, NEC, LG, Docomo, CATT, Sony, ZTE, Xiaomi, Huawei, HiSilicon, Nokia/NSB, vivo, Intel, CMCC, Fujitsu, Spreadtrum, IDC
· P, SP, AP: --
	On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
…
· FFS: detailed aspects of PL-RS, e.g. CSI-RS type(s), restriction on configuration

	1.8
	How to define “beam alignment” if the PL-RS and the spatial relation RS in the UL or (if applicable) joint TCI state are not identical

Alt1. Per QCL Type-D RS of either RS or both RSs:
· PL-RS = QCL Type-D RS of UL TCI spatial relation RS, or
· QCL Type-D RS of PL-RS = UL TCI spatial relation RS, or
· QCL Type-D RS of PL-RS = QCL Type-D RS of UL TCI spatial relation RS

Alt2. Categorize as “beam misalignment”
	Alt1: MTK, QC, Samsung, Lenovo/MotM, Fraunhofer IIS/HHI, NEC, LG, Docomo, CATT, Nokia/NSB, IDC

Alt2: ZTE, vivo

	On path-loss measurement for Rel.17 unified TCI framework, at least for discussion purposes:
· “Beam alignment” is defined as follows:
· The event that the PL-RS is identical to the spatial relation RS in the UL or (if applicable) joint TCI state. 
· FFS: how to define “beam alignment” if the PL-RS and the spatial relation RS in the UL or (if applicable) joint TCI state are not identical

	1.9
	Association method for the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index), e.g. via RRC, MAC CE, or RRC/MAC CE
	RRC only: Apple (2 sets are required for eMBB and URLLC to support legacy PC for URLLC), Ericsson, vivo, Intel, Spreadtrum

Combination of RRC and MAC-CE (and how): MTK, QC, Samsung, Lenovo/MotM, OPPO, Docomo, CATT, ZTE, Huawei, HiSilicon, Nokia/NSB, CMCC, Fujitsu
	On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework,
· For each of PUSCH and PUCCH, the setting of (P0, alpha, closed loop index) can be associated with UL or (if applicable) joint TCI state per BWP. 
· In this case, multiple settings are configured. Each setting can be associated with at least one TCI state, and, for a given TCI state, only one setting for PUSCH and only one setting for PUCCH can be associated at a time. 
· (Working Assumption) In this case, for each of the PUSCH and PUCCH, each of the activated UL or (if applicable) joint TCI states is associated with one of the settings.
...



Offline observation: 
· 1.1: 
· While some companies prefer to extend the max number of active TCI states to 16, it is unclear how to do this without increasing the number of codepoints for the TCI field. If the motivation is to accommodate DL+UL TCI indication for separate DL/UL TCI, this can still be done with max 8 TCI codepoints. It seems better to formulate a proposal based on the number of codepoints for the TCI field.
· No clear majority on increasing the max number of configured TCI states. So naturally it is kept to 128 following Rel-15/16.
· 1.2-1.4:  
· Extension of Rel-15/16 QCL rules to all applicable target signals seems agreeable to almost all companies. 
· The concern on AP CSI-RS for CSI/BM seems to stem from categorical confusion between ‘can’ (a matter of configurability) and ‘always’. Also, circular issues are NW implementation issues.
· The concern on non-UE-dedicated for inter-cell (agreement to exclude this) can be clarified to avoid misunderstanding 
· Re QCL Type B/C, it can be clarified that the proposal is simply to follow Rel-15/16 (nor for UE-dedicated PDCCH/PDSCH). Likewise, the brackets around QCL Type B is the agreement of interest should be removed.
· 1.5: Removing the brackets around ‘configured’ represents the super-majority view to allow configurability 
· 1.6: Not needing any additional specification for reference CC/BWP represents the majority view (i.e. The reference CC/BWP is the CC/BWP in which the TCI state is configured)
· 1.7: Only allowing P CSI-RS and SSB for PLRS represents the unanimous view
· 1.8: Alt1 represents the super-majority view.
· 1.9: Using the combination of RRC and MAC CE represents the super-majority view. It is understood that MAC CE can be used to choose one out of multiple configured UL PC parameter settings for each of the activated TCI states, and for each of the PUSCH/PUCCH/SRS. 

Based on the above offline observation, the following offline proposals are made.

Offline proposal 1.A: On Rel.17 unified TCI framework, for Rel-17 unified TCI:
· For rhe number of configured TCI states (including joint TCI state(s), DL-only TCI state(s), UL-only TCI state(s), and/or DL-only+UL-only TCI state(s) ), the largest configurable value is 128
· For the number of codepoints in the TCI field for DCI-based beam indication (hence the number of codepoints activated via MAC-CE-based TCI state activation), the largest configurable value is 8


Offline proposal 1.B.1: On Rel.17 unified TCI framework, clarify that the previous agreement “On Rel.17 unified TCI framework, the supported source/target QCL relations in the current TS38.214 V16.4.0 is supported for QCL Type D.” extend to all valid target signals/channels in Rel-15/16, whenever applicable, for both intra-cell and inter-cell beam management, as follows:

	Source RS (*)
	Target RS

	SSB
	Periodic TRS 

	
	CSI-RS for BM

	
	CSI-RS for CSI

	Periodic TRS
	AP TRS

	
	CSI-RS for BM

	
	CSI-RS for CSI

	
	PDCCH/PDSCH DMRS

	CSI-RS for BM
	Periodic TRS

	
	CSI-RS for BM 

	
	CSI-RS for CSI 

	
	PDCCH/PDSCH DMRS 

	CSI-RS for CSI
	PDCCH/PDSCH DMRS 



· (*) For inter-cell beam management, the source RS in column 1 comes from the serving cell 
· Note: As previously agreed, this does not apply to non-UE-dedicated signals/channels associated with a cell having a PCI different from that of the serving cell, in case of inter-cell beam management


Offline proposal 1.B.2: On Rel.17 unified TCI framework, for QCL types other than D, the rules in the current TS38.214 V16.4.0 hold.  


Offline proposal 1.B.3: On Rel.17 unified TCI framework, regardless whether an aperiodic CSI-RS is configured to share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH or not, the aperiodic CSI-RS still shares the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (i.e. that of CORESET0) if the offset is less than the configured threshold.



Offline proposal 1.C.1: On Rel.17 unified TCI framework, remove the brackets and clarify as indicated in red from the following previous agreement:
On Rel-17 unified TCI framework, support common TCI state ID update and activation to provide common QCL information and/or common UL TX spatial filter(s) across a set of configured CCs:
· …
· Just as Rel.16, the source RS in the Rel-17 TCI state that provides QCL-TypeA [or QCL-TypeB] shall be in the same CC as the target channel or RS
· …

Offline proposal 1.C.2: On Rel.17 unified TCI framework, the source RS in the Rel-17 TCI state that provides QCL-TypeA or QCL-TypeB shall be in the same CC as the target channel or RS



Offline proposal 1.D: On Rel.17 unified TCI framework, remove the brackets as indicated in red from the following previous agreement:
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: 
...


Offline proposal 1.E: On Rel.17 unified TCI framework, regarding the common TCI state ID update and activation for CA, the reference CC/BWP is the CC/BWP in which the common TCI state pool (list of TCI states) is configured.
· The details on how the PDSCH configuration (for each of those CCs/BWPs) contains a reference to the RRC-configured TCI state pool(s) in a reference BWP /CC are up to RAN2


Offline proposal 1.F: On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation, already assumed periodic) is either a periodic CSI-RS or an SSB. When a periodic CSI-RS is used as a PL-RS, decide in RAN1#106bis-e between the two following options:
· Opt1. Only 1-port periodic CSI-RS is supported for PL-RS
· Opt2. Both 1- and 2-port periodic CSI-RS are supported for PL-RS


Offline proposal 1.G: On path-loss measurement for Rel.17 unified TCI framework, at least for discussion purposes, “beam alignment” also pertains to the following events:
· The PL-RS is identical to the QCL Type-D RS of UL TCI spatial relation RS
· The QCL Type-D RS of PL-RS is identical to the UL TCI spatial relation RS
· The QCL Type-D RS of PL-RS is identical to the QCL Type-D RS of UL TCI spatial relation RS


Offline proposal 1.H: On Rel.17 unified TCI framework, when the setting of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS are associated with UL or (if applicable) joint TCI state per BWP:
· The multiple settings are configured via RRC
· Optionally, the association between a TCI state and one of the multiple settings, for each of the PUSCH, PUCCH, and/or SRS, is signaled via MAC-CE together with the MAC-CE-based TCI state activation 


Table 2 Additional inputs: issue 1 offline
	Company
	Input

	Mod V0
	1) Check and update Table 1 with your views/positions
2) If needed, provide your reasoning

	Apple
	· Issue 1.1: We would like to clarify whether the “maximum number of active TCI states” means the number of TCI state codepoints activated by a MAC CE? If that is the case, we suggest this maximum number can be configured by RRC, so that we can avoid always reserving 3-bit DCI. Or maybe we can use another way to discuss this issue like how many bits in DCI used for TCI indication?
· In addition, we also want to clarify whether the “maximum number of configured TCI states” means the TCI states configured in one TCI state pool. If that is the case, we are open to a reasonable value as long as there is a UE capability.
[Mod: Since the number of configured TCI states is configurable, there is no need to configure the maximum number. This is the upper bound of what Rel-17 NR supports.]
· Issue 1.2: Since aperiodic CSI-RS for CSI/BM can be the target of unified TCI, it seems they cannot be the source. Thus, for dedicated PDCCH/PDSCH, it seems some QCL rules cannot be maintained, e.g. CSI-RS for CSI/BM as QCL source. It seems only TRS can be the potential source. 
[Mod: See explanation from proponents. “Can” doesn’t mean “always” – it is up to NW to ensure there is no circular issue (e.g. the same CSI-RS is used for source and target). See also the example table from Samsung]
· Issue 1.3: As commented in Issue 1.2, it seems not only CSI-RS for CSI, but also CSI-RS for BM needs to rule out.
[Mod: See explanation from proponents. “Can” doesn’t mean “always” – it is up to NW to ensure there is no circular issue (e.g. the same CSI-RS is used for source and target). See also the example table from Samsung]
· Issue 1.4: We think QCL-Type B/C can only be used for some type of CSI-RS, but not valid for PDCCH/PDSCH.
· Issue 1.5: We suggest we remove “[configured]”. This should be applicable for all the CCs within a band.
· Issue 1.6: In our view, reference BWP/CC is defined as the lowest BWP/CC ID among the BWP/CCs within a band.
[Mod: Added as one alt] 
· Issue 1.7: We think only periodic CSI-RS can be configured, since it is hard to measure L3-RSRP based on P/AP-CSI-RS. In addition, we suggest this CSI-RS can be a 1-port CSI-RS for BM only.
· Issue 1.8: Open to both alternatives
· Issue 1.9: We think RRC should be sufficient, but we need to configure 2 sets of parameters with regard to eMBB and URLLC to support legacy URLLC power control mechanism.
· Other: Although it has not been discussed, we think some change on BFR is needed if we consider unified TCI. After UE receives BFR response, the PDSCH beam should be recovered based on q_new, since currently PDCCH and PDSCH share the same beam, and if PDCCH beam fails, PDSCH cannot work as well. Similarly, PUSCH beam should be recovered as well.
[Mod: Please bring this proposal t RAN1#106bis-e]

	MediaTek
	Issue 1.1: Rel-17 unified TCI framework should be more streamline than Rel-15/16, thus we don't see the need to have the max # of active TCI states or configured TCI states than Rel-15/16. Moreover, support of mTRP is already precluded from Rel-17 unified TCI framework. 
Issue 1.2 and Issue 1.3: All Rel-15/16 QLC rules should be reused in Rel-17 unified TCI framework, for both intra-cell and inter-cell cases. Regarding the concern of “circular QCL chain”, we think the unreasonable configuration can be avoided by NW implementation. Or, some restrictions can be specified, e.g., 
· For a CSI resource sharing 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, the CSI resource cannot be configured as source RS of the indicated Rel-17 TCI state.
· For an SRS resource sharing the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all or subset of dedicated PUCCH resources in a CC, the SRS resource cannot be configured as source RS of the indicated Rel-17 TCI state.
[Mod: Agree that this can be handled via NW implementation. From FL perspective, I see no need for adding restrictions to prevent poor NW implementations – this is not how the spec is typically written] 
Issue 1.4: Since common TCI update is used at least for PDCCH/PDSCH reception and TypeB/C source RS is not valid for PDCCH/PDSCH reception according to Rel-15/16 QCL rules, both QCL-TypeB and QCL-TypeC should be precluded in the TCI state, i.e., only QCL-TypeA is supported in the TCI state used for common TCI update across a set of CCs.
Issue 1.5: It is unclear to us if we only remove “configured” from the sentence rather than removing all of them. The whole sentence is just captured from the previous agreement of common TCI state ID update and activation. So, if “configured” is removed, does it mean common TCI state ID update and activation need to be supported for all the CCs within a band w/o any NW configuration? Anyway, we prefer to keep “configured” to avoid confusion.
[Mod: Apple (the company wanting to remove ‘configured’) proposes it should be applicable to all the CCs in the band]
Issue 1.6: No strong preference, but always configuring the reference BWP/CC in the lowest BWP/CC ID among the set of configured CCs would be simpler and more straightforward.

[image: ]

Issue 1.7: Only periodic CSI-RS and SSB can be used, as in Rel-15/16
[Mod: SSB added – there shouldn’t be any disagreement on this] 

Issue 1.8: We think the cases if the PL-RS and the spatial relation RS in the UL or (if applicable) joint TCI state are not identical should be defined. Otherwise, it will be too restrictive for NW configuration, i.e., spatial relation RS should always be periodic CSI-RS or SSB. Details can be further discussed.
Issue 1.9: RRC+MAC-CE is a more efficient way to avoid configuration of multiple TCI states for different PC settings. For example, for each of the PUSCH/PUCCH/SRS, the TCI activation MAC-CE can associate one of the RRC configured PC settings with each of the activated UL or (if applicable) joint TCI states.

	Qualcomm
	For 1.1, no motivation to increase active TCI #, given M=N=1, and 128 configured TCI is sufficient at least for joint TCI
For 1.2, prefer to reuse legacy rules for both intra and inter cell. Didn’t see big issue
For 1.3, fine to use CSI-RS for CSI as QCL source. Didn’t see big issue
For 1.4, No QCL typeB, which cannot be applied to PDCCH/PDSCH
For 1.5, we prefer to remove []. Similar to R16, gNB can configure a set of CCs sharing the same Rx beam, which can be across bands
For 1.6, the single BWP/CC configured with TCI pool can implicitly serve as the reference CC for the corresponding set of CCs
For 1.7, PL RS should be P
For 1.8, fine with Alt1, which explains conditions for PL RS and spatial RS to be QCLed
For 1.9, slightly prefer RRC+MAC-CE for more flexibility

	Samsung
	Issue 1.1: In case of separate TCI state indication, the network can activate TCI states for UL and TCI states for DL, by having only 8 TCI states equally split between DL and UL, this implies 4 active TCI states for DL and 4 active TCI states for UL, which is less than what can be supported in Rel-15/16, i.e. 8 active DL TCI states. Increasing the number of active TCI states to 8 allows the network to maintain the same number of active TCI states in case of separate beam indication.

[Mod: Unclear how this can be done for DL+UL in case of separate TCI without violating agreements (no repurposing) – is the proposal to increase the max payload of TCI field from 3 to 4 bits?]

A similar argument can be made for the number of RRC configured TCI states. In Rel-17, the RRC configured TCI states includes DL, UL and Joint TCI states, to keep the same flexibility as Rel-15/16 it would seem reasonable to double the number of RRC configured TCI states.

[Mod: Agree this is a good motivation]
Issue 1.2: We are supportive of extending the Rel-15/16 QCL/TCI rules for all signals/channels (including non-UE dedicated channels) to Rel-17 TCI not only because it technically makes sense to do so, but it is also our understanding of the previous agreement (that it extends to all target signals/channels). Strictly speaking, an agreement on this may not be needed. But clarification is good to avoid misinterpretation. If needed, we are also open to have these rules explicitly stated (repeated) to avoid any potential misunderstanding. 
The Type-D Rel-15/16 QCL states are provided in the table below

	Source RS
	Target RS

	SSB
	Periodic TRS, CSI-RS for BM and CSI-RS for CSI

	Periodic TRS
	AP TRS, CSI-RS for BM, CSI-RS for CSI and PDCCH/PDSCH DMRS

	CSI-RS for BM
	Periodic TRS, CSI-RS for BM and CSI-RS for CSI and PDCCH/PDSCH DMRS

	CSI-RS for CSI
	PDCCH/PDSCH DMRS



[Mod: Agree. A table can be useful to avoid misunderstanding.]

Issue 1.3: Although we don’t see a need to include CSI-RS for CSI as a source RS of TCI states used for UE-dedicated channels, we are fine with the proposal to be consistent with the understanding of the previous agreement on reusing Rel-15/16 QCL/TCI rules.

Issue 1.4: The extension of TCI state to include Type B and Type C QCL Info is needed for non-UE dedicated channels and RSes similar to Rel-15/16.
[Mod: This is a good clarification – not for UE-dedicated PDSCH/PDCCH]

Issue 1.6: If the PDSCH config doesn’t include the TCI state pool, the PDSCH config can include an ID of the reference cell/BWP that includes the TCI state pool.

Issue 1.7: In addition to P-CSI-RS for PL-RS, the PL-RS can also be SSB.
[Mod: Agree, added]

Issue 1.9: RRC configured list of UL PC parameter IDs with associated PC parameters (P0, alpha, CL ID). The MAC CE activating TCI states includes a list of associated UL PC parameters IDs one for each activated TCI state.
[Mod: Not  clear if your preference is simply to use MAC CE to (implicitly) select UL PC parameter setting for the activated TCI states – or the scheme proposed by ZTE]

	Lenovo/MotM
	1.1: Given only M=N=1 is supported in R17, there is no reason to increase the number of active or configured TCI states from R15/16. There is also no need to change the number of TCI bits (3) in the DCI format 1_1/1_2.
1.2: We have agreed for intra-cell but not inter-cell. Inter-cell signal needs more discussion.
[Mod: Other than non-UE-dedicated as pointed out by Huawei, there seems to be no reason to single out inter-cell] 
1.3: We are OK with this proposal as long as it is clear the circular reference issue does not arise. It is best to clarify this.
[Mod: This can be left to NW implementation. But a note can be added] 
1.4: QCL Type B&C cannot be applied to PDSCH/PDCCH. They are only applicable to CSI-RS in R15/16. They should be excluded from the common TCI framework. 
1.5: We prefer to remove the bracket and make the set of CCs sharing the same common TCI states configurable.
1.6: A reference BWP/CC can be added to RRC configuration. It is up to NW which BWP/CC is configured as the reference for other BWP/CCs.
1.7: In R15/16, only periodic CSI-RS and SSB can be configured as PL-RS. A UE needs to periodically monitor the PL-RS to estimate the PL to the gNB. An AP or SP CSI-RS cannot be used. 
1.8: We think Alt1 allows more flexibility for the NW.
1.9:  We prefer RRC+MAC-CE for more flexibility

	Ericsson
	1.1: In our understanding, increasing the number of active TCI states would mean more codepoints in DCI. We do not support increasing the number of codepoints. If there is another interpretation, we can discuss.
Increasing the number of configured TCI states is motivated by the introduction of inter-cell beam management.
[Mod: Agree this is a good motivation]
1.2-1.3: We should not introduce new limitation in the Rel-17 framework compared to the R15/16 framework. Therefore, all the QCL rules from R15/16 should be carried over into the R17 framework. We note that circular configuration is possible also in the R15/16 but is avoided by NW configuration. We don’t see the reason to include any description in the specification on this: remember that we design the standard to do great things, not to avoid stupid things.
[Mod: Agree]
1.4: It is clear what it means to extend to typeB – remove the brackets. This makes a lot of sense, just as  in R15/16, cross-CC QCL is possible only  for typeC and typed. It is not clear to us what it means to “extend to C” means, since there is no mentioning of QCl-TypeC in the agreement.
1.5-1.6: We do not see the point of this discussion. The sub-bullets in the agreement describes the exact configuration mechanism. If “configured” is there or not will not affect the functionality. In the same way, the agreement already defines what a “reference CC” is – it’s a CC where TCI states are defined. There is no additional specification support needed.
[Mod: Re 1.5, I don’t think your assessment is correct. Please check the comments from Apple. Removing ‘configured’ implies applicability to all CCs/BWP/s in a band – which most other companies are against.
Re 1.6, this discussion is needed to resolve the FFS (at least 2 companies raised this issue last meeting a s part of confirming the WA. Your statement is one alternative.]
1.8: Why is this needed? What is the specification impact? Isn’t this the same property that we have defined for UE feature 2-62?
[Mod: We have an FFS  Whether there is a RAN1 spec impact is indeed unclear. Agreement says “at least for discussion purposes”]
1.9: When this compromise was reached, the choices were between “include in” or “no relation to TCI states”. The companies that preferred “no relation” thought that the flexibility of including this in the TCI state was unnecessary, but agreed to the compromise “associate”, which included the possibility not to configure this per TCI state. Of course, updating these parameters are largely unnecessary – why would this be needed in the first place???
[Mod: The WA (need to be confirmed, or reverted – concerning activation of UL TCIs) suggests that MAC CE is on the table. In addition, the agreement mentions nothing about RRC configuration (or MAC CE). Note that RRC was included before when the proposal was discussed but several companies proposed to remove it. So this is an open issue.]

	Fraunhofer IIS/HHI
	Issue 1.1: Going through the comments from Samsung, we at least see the need to separate the numbers regarding the configured TCI states for joint TCI and separate TCI. For joint TCI, we believe that going with Rel. 15/16 numbers would be fine. With separate TCI, we believe that the number of DL TCI should be the same as in Rel. 15/16 and the number of UL TCI should be the same as well. This would mean that the total number of configured TCI states (DL+UL) would be 128+128 = 256. However, going through the alternatives provided in the table may seem to imply that the total number of TCI states for separate TCI (DL+UL) = 128 (which may mean 64 for UL and 64 for DL). We should at least separate the numbers for joint and separate TCI. We prefer 128 configured TCI states per UL/DL/joint TCI. And for the activated TCI states, a total of 8 is fine (as in Rel. 15/16) for both separate and joint TCI.
Issue 1.2-1.3: Updated our views on the table.
Issue 1.6: Reference CC is the CC in which the TCI states are configured
Issue 1.7: SSB can also be used for PL-RS along with periodic CSI-RS.

	OPPO
	Issue 1.1: We should keep the max # of active TCI state to keep the DCI no change.  And regarding the max # of TCI state configured in RRC, we do not think we can justify that for supporting inter-cell beam measurement. 
Issue 1.2:  Some clarification might be needed. For instance, the AP CSI-RS can not be used as QCL source in TCI state indicated as the ‘unfied TCI state’ since AP CSI-RS is part of unified TCI state now.
Issue 1.4: No because CA TCI state is applied to PDCCH and PDSCH and there is no TypeB for PDCCH and PDSCH. 
1.5: The ‘configured’ shall be kept because of course only the CC configured in this CA TCI state operation follows the indicated TCI state.
1.6: RRC indicates one or pre-specified one, for example the CC with the lowest ID.
1.7: PL-RS shall only be Periodic RS.
1.9: RRC+MACE CE is preferred.  When the TCI states are activated,   the association to the PC parameters can be indicated.

	NEC
	Issue 1.1: We think the maximum number of activated/configured TCI state can stay unchanged. And for M>1 and N>1 which may be discussed in Rel-18, the maximum number can be further discussed if needed.
Issue 1.2 and 1.3: Clarification is needed at least for inter-cell BM.
Issue 1.4: no need to include typeB and typeC?
Issue 1.5: prefer to remove bracket for flexibility.
Issue 1.6: reference BWP/CC is the BWP/CC in which R17 TCI state/R17 TCI state pool is configured.
Issue 1.7 and 1.8: updated views in the table.

	LG
	Issue 1.1: We have a similar view with Qualcomm, Lenovo/MotM and Ericsson that there is no motivation to increase the number of active TCI states considering M=N=1 case only in Rel-17. For increasing the number of configured TCI states by RRC, it seems considerable when the TCI states can include joint and/or separate DL/UL TCI.
Issue 1.2-1.3: In our view, a part of the CSI-RS resources configured up to 128 are to be utilized by a cell-specific purpose especially for CSI. Hence, to handle the issue, it should make target channels to be configurable where it is independent of the BM/CSI usage of the CSI-RS resource.
[Mod: Unclear why this suggests that 1.2 shouldn’t be agreed]
Issue 1.7: For the reference RS of PL RS, periodic CSI-RS and SSB can be utilized as in Rel-15/16.
Issue 1.8: In our view, the current version is to consider the periodic DL source RS for spatial relation in the UL/joint TCI state as the PL RS. In addition, the case where a spatial RS is a SRS for UL TCI can be taken into account, e.g. by following the PL RS of the SRS.

	Docomo
	Issue 1.1: Support Samsung’s comment. We think up to 8 active TCI states are not enough, especially for separate TCI. Re Apple’s suggestion of configurable DCI size for TCI state field, it is already supported in DCI format 1_2, and we think no enhancement is needed.
Issue 1.2/1.3: “Yes” for both questions. It is up to gNB responsibility/implementation to ensure there is no circular or invalid link indication. For example, if CSI-RS#1 with Rel.15/16 TCI state is QCL source of unified TCI state, there is no problem to indicate the CSI-RS#1 as QCL source of unified TCI, even if the unified TCI is applied to another CSI-RS#2.
[Mod: Agree]
Issue 1.4: This is related whether agreed unified TCI framework in CA is applied to CSI-RS or not. We are open to discuss, but we think it is complicated to extend the agreement to CSI-RS (i.e. QCL type C/B).
Issue 1.5: we think it is safer to keep “configured”. Otherwise, we need to clarify as “all BWPs/CCs in a band”, however, it has less flexibility.
Issue 1.6: the single BWP/CC configured with TCI pool can implicitly serve as the reference CC for the corresponding set of CCs. No need to limit as “the lowest BWP/CC ID”, because it is up to gNB implementation.
Issue 1.9: We prefer RRC+MAC-CE for more flexibility.

	CATT
	1.1: For M=N=1, we don’t see a requirement of changing the number of the activated TCI states or the configured TCI states.
1.2: We agree to reuse Rel-15/16 QCL rule for both intra-cell and inter-cell.
1.3: Agree. The circular QCL issue could be avoided with a clarification in the spec. 
1.5: Prefer to remove the bracket. Similar to Rel-16, the set of CCs sharing the same TCI state should be configurable.
1.6: According to the agreement, the supportive of more than one reference CC has not been excluded. So the reference CC is preferred to be configurable.
Agreement
On Rel.17 unified TCI framework, confirm the following working assumption as an agreement with a minor refinement highlighted in red 
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: 
· RRC-configured TCI state pool(s) can be configured in the PDSCH configuration (PDSCH-Config) for each BWP/CC as in Rel-15/16
· Note: Such RRC-configured TCI state pool(s) configuration doesn’t imply that separate DL/UL TCI state pool is excluded or supported
· RRC-configured TCI state pool(s) can be absent in the PDSCH configuration (PDSCH-Config) for each BWP/CC, and replaced with a reference to RRC-configured TCI state pool(s) in a reference BWP/CC
· In the PDSCH configuration (PDSCH-Config) of the reference BWP/CC, RRC-configured TCI state pool(s) shall be configured
· For a BWP/CC where the PDSCH configuration contains a reference to the RRC-configured TCI state pool(s) in a reference BWP/CC, the UE applies the RRC-configured TCI state pool(s) in the reference BWP/CC
· When the BWP/CC ID (i.e. bwp-Id or cell) for QCL-Type A/D source RS in a QCL-Info of the TCI state is absent, the UE assumes that QCL-Type A/D source RS is in the BWP/CC to which the TCI state applies
· Introduce a UE capability to report maximum number of TCI state pools it can support across BWPs and CCs in a band, and the candidate value at least includes 1
· FFS: Introduce a UE capability to report maximum number of configured TCI states that it can support across BWPs and CCs in a band
· FFS: How to define reference BWP/CC

1.7: Only periodic CSI-RS and SSB could be used referring to Rel-16. 
1.8: All the cases listed in Alt-1 should be defined as beam alignment.
1.9:  We have similar view as MTK. Considering the flexibility, the setting of PC parameters could be associated with the activated TCI states using MAC-CE.

	Sony
	Issue 1.1: we agree with the analysis from Samsung and Fraunhofer. If separate UL/DL TCI states are configured (e.g. 4 codepoints of UL TCI states and the other 4 codepoints for DL TCI states), then the number of active DL TCI states is only half size of Rel.15/16 TCI states. But we think there is no clear motivation to have more than 8 active DL TCI states or UL TCI states. Similarly, up to 256 separate UL/DL TCI states can be configured, but either UL or DL TCI states cannot exceed 128, so as to maintain the same level of Rel.15/16 RRC configuration.  
Issue 1.2: we are fine to extend intra-cell Rel.15/16 QCL rules to a) non-UE-dedicated channels and for b) inter-cell beam indication. On circular QCL chain, we share similar view as MTK and Ericsson that the possibility of circular QCL chains exists in Rel.15/16, but it can be handled by careful NW configurations. 
Issue 1.3: we think in the same way of FL’s assessment that the faulty note and faulty FFS should be correct.  
Issue 1.4: Following Rel.15/16 QCL rules, we don’t think QCL-TypeB and QCL-TypeC could be applied for the common TCI state indication for PDCCH and PDSCH. Note: QCL-TypeB only works for the case TRS -> CSI-RS for CSI. 
Issue 1.5: we would prefer to remove only the bracket, so that the indicated common TCI state applies to the CCs in a NW-controlled way. Note that similar mechanism in Rel.16 was specified with two configured CC lists for DL. 
Issue 1.8: we are in principle to define “beam alignment”. And we hope UE doesn’t have to clime its QCL chain up to its QCL root for each side of the equitation, for example … QCL Type-D RS of QCL Type-D RS of UL TCI spatial relation RS.

	ZTE
	1.1: We do not identify the necessity of increasing size of TCI state field and the maximum number of activated TCI states from spec perspective. But, considering that the big pool is needed for CA and joint and separate TCI cases, the increase of maximum number of RRC configured TCI state is reasonable. We support up to 256 RRC configured TCI states.
[Mod: Agree that CA could be another good motivation]
1.2, 1.3: From our perspective, the QCL rule can be reused for inter-cell beam management. Regarding 1.3, we share the same views with Samsung that the proposal is much more like to clarify what we have already agreed. In general, gNB should avoid some weird configuration.
1.4: In technical, we share the same views with DOCOMO that this proposal is relevant to whether the joint TCI state is also applied to TRS/CSI-RS for BM (Type-C), and CSI-RS for CSI (Type-B). Considering that we have already agreed that aperiodic CSI-RS for BM/CSI can be considered as target RS of unified TCI state, we believe that the corresponding extension for Type-B/C is reasonable. 
1.5, 1.6: We can live with either options, but removing [] is our first priority. Technical speaking, the key issue is how to handle 1.6, i.e., how to indicate the reference CC/BWP, and detailed discussion on RRC signaling may be helpful. In our views, there are two candidates corresponding to each of options (if only considering explicit configuration):
· Opt-1: To introduce a reference CC ID and a reference BWP ID per BWP per UE, and it means that if the corresponding TCI state ID is absent in the CC, the UE shall identify the corresponding TCI state in the reference CC/BWP. 
· Opt-2: Analogous to the current Rel-16 CC/BWP list, the reference CC/BWP and list of which target CC/BWP(s) can be applied is introduced per CC-Group, i.e., CellGroupConfig. 
· Note: The former may not be very necessary, if the list of which target CC/BWP(s) is configured in a CC/BWP level instead that implies that corresponding CC/BWP is a reference one.
1.7: We do not identify the necessity of introducing SP/AP-RS for PL estimate.
1.8: In general, we have the similar comments with E///. From UE capability, the main difference is whether the UE shall additionally measure a different RS from TCI QCL-TypeD RS.  If different RS can be supported, the UE can directly declaim the capability of supporting beam misalignment. The complicate rule as in Alt-1 is over-design in our views.
1.9: Flexibility of mapping TCI state and PC setting is important in our views.

	Xiaomi
	Issue 1.1: 
· For active TCI states, we also want to clarify whether the “maximum number of active TCI states” means the number of TCI state codepoints activated by a MAC CE? [Mod: Correct] If yes, we prefer Alt 1.1 with 8 as the maximum number of TCI state codepoints activated by MAC CE. But if it means the number of TCI states indicated by each TCI state codepoint, we think it depends on joint TCI state or separate TCI state. Since configuration of joint TCI or separate DL/UL TCI is based on RRC signaling, the number of TCI states indicated by each TCI state codepoint can be configured by RRC signaling. If it is joint TCI state, at most one TCI state can be indicated by each TCI state codepoint. But if it is separate TCI state, at most two TCI state (one for DL and one for UL) need to be indicated by each TCI state codepoint, i.e., Alt 1.2.  
· For configured TCI states, if joint TCI state is configured, Alt 2.1 is preferred. While for separate TCI state, if the maximum number is for each TCI state pool, we think we need to decide whether same TCI state pool or different TCI state pool will be configured for separate DL TCI state and separate UL TCI state first. If different TCI state pool will be configured, Alt 2.1 is preferred for the maximum number of each TCI state pool. If same TCI state pool will be configured, Alt 2.2 is preferred for the maximum number of each TCI state pool. If the maximum number is for total TCI states of all TCI states pools, Alt 2.2 is preferred in the case of separate TCI state.
Issue 1.2-1.3: support. We share same view that circular QCL chain can be avoid by NW configuration.
Issue 1.4: we prefer to remove [] to make the CCs/BWPs configurable for sharing same common QCL information.


	Huawei, HiSilicon
	Issue 1.1: We prefer Alt 1.1 and Alt 2.1.

Issue 1.2: We have concern on the proposal, as it may contradict with the agreement in RAN1#106-e, which says inter-cell beam indication will not be applied to non-UE-dedicated channels/signals (highlighted). 
Agreement
On Rel.17 unified TCI framework, for intra-cell beam indication, 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: 
· DMRS(s) associated with non-UE-dedicated reception on CORESET(s) and the associated PDSCH 
· FFS (to be concluded in RAN1#106bis-e): Non-UE-dedicated PUCCH and non-UE-dedicated PUSCH
On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:
· The channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals 
· For the aforementioned applicable channels and signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell
· For inter-cell beam management, the support of more than one Rel-17 active DL TCI state / QCL per band is a UE capability
· If UE does not support such capability, MAC-CE based beam indication (activation of one TCI state) can be used to switch between two different DL receptions along two different beams
· Note: The serving cell does not change when beam selection is done
· Note: This does not preclude the possibility for TA update on non-serving cell 
· FFS: For a UE supporting Rel.17 beam indication feature for inter-cell beam management, up to 5 CORESETs can be configured per BWP
[Mod: The cyan highlighted agreement already implies that non-UE-dedicated channels/signals are already excluded for inter-cell (hence not a part of the channels/signals considered in the proposal). But it may be good to clarify to avoid future misunderstanding]

Issue 1.3: Yes.

Issue 1.5 & 1.6: We prefer to remove []. The reference CC can be explicitly configured by NW or the CC over which the TCI indication is received.

Issue 1.7: Only periodic CSI-RS. 

Issue 1.9: RRC + MAC-CE. 

	OPPO2
	Re 1.3: after check the QCL rules specified in rel15/16 closely, we find that in rel 17 unified TCI state, the CSI-RS for CSI can not be used as QCL source for PDCCH/PDSCH. The reason is because we agreed that AP CSI-RS for CSI or BM is included in rel17 unfied TCI state.

[Mod: See explanation from proponents (also check comment from Samsung below). “Can” doesn’t mean “always” – it is up to NW to ensure there is no circular issue (e.g. the same CSI-RS is used for source and target)]

Here is the problem: in DL, the rel17 unfied TCI state is applied to PDCCH/PDSCH and AP CSI-RS for CSI or BM. Therefore, the QCL properties defined in that indicated TCI state shall meet the QCL definition requirement for PDCCH/PDSCH and AP CSI-RS. In other word, only the common part of QCL rules defined for PDCCH, PDSCH and CSI-RS can be configured in that indicated rel17 unified TCI state.
[Mod: Please check Samsung’s comment which should resolve your point. ]

Check the 38.214 and we can find that only the following two QCL rules are common for CSI-RS for CSI, CSI-RS for BM, UE-dedicated PDCCH and PDCCH:

	-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition,or


In other word, on the TRS for TypeA + D or TRS for TypeA + CSI-RS for BM for Type D can be used.

[Mod: In general, let’s say a set of signals/channels is configured to share the same unified TCI state as UE-dedicated PDCCH/PDSCH, and it so happens that one source RS type is ruled out for at least one of such signals/channels by the QCL rules. This doesn’t imply that we should rule out such source RS type from the valid list of source RS types. It should still be valid for scenarios where said signals/channels are NOT configured to share the same unified TCI state as UE-dedicated PDCCH/PDSCH. It only implies that such particular combination of target signals/channels doesn’t allow the use of said source RS type.
Proposing to rule out such source RS type from the valid list of source RS types altogether seems to stem from categorical confusion between ‘can be configured’/’can share’ and ‘is always (configured)’/’always shares’]


	Nokia/NSB
	1.1. We don’t see a strong need to increase maximum number of activated TCI states, even with separate DL and UL TCI states. Up to eight activated TCI codepoints would not require changes to the DCI format 1_1/1_2.
1.2.  We support extending Rel-15/16 rules to all target signals, and applicable for both intra- and inter-cell not to limit Rel17 flexibility.
1.3. To be consistent with 1.2. we support CSI-RS for CSI as a valid source RS for DL UE-dedicated reception on PDSCH/PDCCH.
1.4. QCL-TypeB and QCL-TypeC cannot be applied to PDSCH/PDCCH, they are only applicable to CSI-RS in R15/16.
1.5. Whether or not “configured” is included does not matter because the functionality is described in the bullets of the agreement. 

	Samsung2
	Regarding issue 1.3, and the comments from Oppo, we have the following feedback
We would like to point out that TS 38.214 also specifies CSI-RS for CSI as source RS. This is from 38.214, which refers to CSI-RS for CSI in addition to CSI-RS for BM and TRS:
For the DM-RS of PDSCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition,or
-	typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'typeD' with the same CSI-RS resource.
We would also like to point out that the agreement we made in the last meeting is:
Agreement
On Rel.17 unified TCI framework, 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
        Aperiodic CSI-RS resources for CSI
o   FFS: Discuss if further restriction or further case is necessary
        Aperiodic CSI-RS resources for BM 
o   FFS: Discuss if further restriction or further case is necessary
        FFS: Other CSI-RS time-domain behaviors and/or restriction(s)
The agreement says ‘can share’. Of course if the CSI-RS for CSI is a source RS for UE-dedicated PDSCH/PDCCH that source RS can’t be shared with the same CSI-RS for CSI. This also applies to CSI-RS for BM.

	ZTE2
	Regarding issue 1.3, although unified TCI indication can save signaling overhead, as a cost, there is indeed some loss for the signaling flexibility. From gNB perspective, when enabling unified TCI, gNB should be very careful to make sure that the indicated TCI state can satisfy the already QCL rules for all target channels/RSs (not only considering which QCL types are common part, but also which type of channel/RSs are really configured in the CC, e.g., AP-CSI-RS for BM may not be configured for each of CCs).  
From our perspective, we do NOT identify any technical issues at least for periodic and semi-persistent CSI-RS for CSI and BM. If something wrong, please feel free to correct it. Then, for moving forward this issue, Rel-15/16 QCL rules can be reused as being implied by previous agreement, and it is up to gNB to avoid some weird QCL-chain configuration in our initial views. 

	Mod V21
	Added offline proposals based on the comments so far. Please check my response to some of the comments [Mod: ...]

	vivo
	We are fine with offline proposal 1.A, proposal 1.C, proposal 1.D, proposal 1.E and proposal 1.F.

For the non-UE dedicated part of proposal 1.B, we slightly prefer to discuss after the whole mechanism for non-UE dedicated part for inter-cell beam management and related procedures are clarified. 
[Mod: I don’t think there is any open issue on non-UE-dedicated for inter-cell. As already proposed, non-UE-dedicated is already excluded in 1.B per the previous agreement – so I don’t quite understand your point]

For the aperiodic CSI-RS part in proposal 1.B, there may be some clarification needed. For example, there might be different understanding regarding current agreement on how the indicated TCI is applied for aperiodic CSI-RS. If all aperiodic CSI-RS are applied with the indicated TCI, then there would obviously be some issues pointed out by Apple and OPPO. Otherwise if the indicated TCI is only applied for the triggered CSI-RS, then there may not be such circular issues.
[Mod: There is no issue. Check my comments to OPPO2 and comments from other companies. The agreement says “can share”, not “always share”. I hope I don’t need to repeat my comments – also explained by other companies. This is regardless whether all or at least one AP-CSI-RS Resource(s) can share (hence are configured to sharing) the common TCI]

We don’t support proposal 1.G, this is UE feature discussion and it seems we are defining a too complicated rule for a simple issue. If not possible to reach consensus, all these cases can be considered as beam mis-alignment as pointed by ZTE.

We also don’t support proposal 1.H, this is over-design. We don’t see why the UL PC settings need to be dynamically associated with TCI state. This is against the spirit we have when the compromise is made in May meeting discussion to minimize RAN1 effort .


	Intel
	Our views are further updated in the table. 

On issue 1.4, we do not support extension of the restriction to QCL Type C. Type C is linked to SSB and not all CCs may have SSBs hence cross Type C may be required which is supported in Rel-15/16. Restriction may apply only to Type B and D. 

We are ok with Proposals 1.A, C-F.

Proposal 1.B: For the first sub-bullet 
· Except for non-UE-dedicated signals/channels in case of inter-cell beam management 
the wording is confusing for us. The agreement is to not receive non-UE dedicated signals and channels from cells with PCID other than serving cell. But this statement seems to restrict the Rel-17 TCI framework for non-UE dedicated reception (from serving cell) in the case of inter-cell beam management which is not the intention here. It can be reworded as follows:
· Note that this is not applicable to non-UE dedicated signals/channels associated with a PCID other than that of the serving cell
[Mod: Thanks, I agree this is much clearer and indeed the intention. Done] 

Proposal 1.G: Not sure why we still need “at least for discussion purposes” here. Our understanding is that this is to complete the definition and based on UE capability, the restrictions on what the UE can support will be captured in specification. 
[Mod: Some companies strongly believe that there is no RAN1 spec impact, i.e. this may (or may not) impact RAN4 work at best]

Proposal 1.H: It is not clear to us why dynamic update/association of ULPC parameter with TCI states are needed? There should be a high bar to introduce additional RAN2 work for MAC-CE design and “flexibility” is not a good enough motivation. We have already made agreements in past meetings which were quite inflexible (e.g., RRC configuration of joint vs. separate TCI). In our understanding, RRC configuration for this feature is more than sufficient to provide required functionality. We would urge companies to provide concrete motivation why MAC-CE based update is needed. 

	MediaTek
	Offline P1.A: Support
Offline P1.B: For the second bullet, we are not sure why non-UE-dedicated signals/channels in case of inter-cell beam management is precluded from the proposal. Note that in previous meeting, we agreed that even a non-UE-dedicated DL channel/signal cannot share the same indicated Rel-17 TCI state(s) as UE-dedicated DL reception, it is still can be configured as a target DL RS of a Rel-17 DL TCI (hence the Rel-17 DL TCI state pool). If Rel-15/16 is not extended for non-UE-dedicated signals/channels in case of inter-cell beam management, there will be an open issue if they are configured as target DL RS of a Rel-17 DL TCI.
Agreement
The following working assumption is confirmed with revision in RED.
On Rel.17 unified TCI framework, for any DL RS that does not share the same indicated Rel-17 TCI state(s) as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC, but can be configured as a target DL RS of a Rel-17 DL TCI (hence the Rel-17 DL TCI state pool), Rel-17 mechanism(s) which reuse the Rel-15/16 TCI state update signaling/configuration design(s) are used to update/configure such DL RS(s) with Rel-17 TCI state(s).
· Applies for both intra-cell and inter-cell beam indication

[Mod: The inter-cell agreement mentioned by Huawei in essence precludes reception of non-UE-dedicated signals/channels from a cell with different PCI from the serving cell. So this precludes configuring such non-UE-dedicated signals/channels from the serving cell. Of course, Rel-17 unified TCI can of course apply to such non-UE-dedicated signals/channels but the configuration will have to be done from the associated (neighbor) cell – not the said serving cell - I added this clarification per Intel’s suggestion]

Offline P1.C: We think the corresponding rule should be adopted in general for overall TCI framework (as in Rel-15/16), instead of a rule only under the common TCI state ID update and activation. Thus, we suggest the proposal:
Offline proposal 1.C: On Rel.17 unified TCI framework, the source RS in a Rel-17 TCI state that provides QCL-TypeA or QCL-TypeB shall be in the same CC as the target channel or RS.

[Mod: This proposal can be discussed further (whether it is agreeable or not). For now let’s focus on the square brackets and clarifying it. I added ‘Rel-17’ and ‘source;]
Offline P1.D, E, F, G, H: Support

	Spreadtrum
	Issue 1.1: we don’t see a strong motivation to increase the Max # active TCI states and Max # configured TCI states
Issue 1.2: Support.
Issue 1.3: Although we think supporting CSI-RS for CSI as source RS is not necessary, we are fine with majority view.
Issue 1.4: QCL Type B/C cannot be used for PDCCH/PDSCH
Issue 1.5: we don’t see a difference between keeping ‘configured’ and removing it. What’s the definition of a set of non-configured CCs/BWPs?
[Mod: Check my above comments to other companies. In summary, a number of companies (on both sides) perceive that if ‘configured’ is removed, this applies to all CCs/BWPs – I tend to agree]

Issue 1.6: Considering that a reference to the TCI state pool in a reference BWP/CC should be configured if TCI state pool is not configured for a CC/BWP, gNB is free to configure any CC/BWP to be a reference. For simplicity, only one reference CC/BWP is needed for a set of CCs/BWPs.
Issue 1.7: PL-RS should always be periodic. 
Issue 1.9: We would like to see the benefit of using RRC+MAC CE to configure the association.
[Mod: Check the arguments from proponents, e.g. additional flexibility beneficial for beam-specific CL PC]


	CMCC
	Issue 1.1: Regarding the max # of configured TCI states, we think it can be increased, at least for separate TCI case.
Regarding the max# of active TCI states, we agree that the maximum number of codepoints in the TCI field can be the same as R15/R16.  But the max # active TCI states can be greater than 8, e.g., for DL+UL beam indication case of separate TCI, DL TCI and UL TCI can be paired into one codepoint.
We support proposal 1.A since it only mention max # of codepoints, not max # of active TCI states.

[Mod: I agree (other companies also mentioned). Added clarification]

Proposal 1.B: We support. Agree with samsung’s explanation for issue 1.3, the circular issue can be avoided by NW.

Proposal 1.C~1.H: Support.

	ZTE
	For progress, we can support the offline proposal 1.B, 1.C, 1.D, 1.F, 1.H. 
· Regarding comments for 1.H, in our views, the main motivation of MAC-CE based association is to handle beam-specific closed loop procedure. If the association is totally RRC preconfigured, we only have up to 2 closed loops, and then RRC based beam-specific closed loop procedure may not work well for dynamic beam switching.

Proposal 1.A: It is a little bit confusing whether the joint TCI state is also counted in this proposal. If yes, we think that increasing the max# of configured TCI states is required from 128 to 256, considering that compared with Rel-15/16, we need to further configure separate TCI states in the RRC pool. 

[Mod: Added clarification – the total is 128 per majority view]

Proposal 1.E: To be honest, after reviewing companies’ reply, whether different companies’ understanding are really on the same page. 
· Firstly, we think that in this proposal, we need to explicitly mention that the CC list corresponding to the set of target/configured CC(s)/BWP(s) is configured by RRC, since the update in proposal 1.D may imply this list but seems not clear enough. 
[Mod: The proposal suggests that BWP/CC ID info is always included in the TCI configuration info (RRC). Therefore configurability is not needed]

· Then, if just being based on the rule of ‘the CC/BWP in which the TCI state is configured’, it means that only one TCI state pool is configured in the CC list, but how to handle the other RSs (e.g., periodic TRS) which can not be applied by unified TCI state should be justified? It seems that individual TCI state pool for each CC/BWP may still be inevitable in Rel-17 unified TCI framework. For progress, we think that ‘reference CC to be configurable’ as proposed by CATT seems to be a good way-forward solution (meanwhile, we are open to have a rule, like lowest ID).

Proposal 1.G: We still prefer to simplify the definition of beam alignment. In general, based on QCL definition, the gNB/UE still can use different Tx/Rx beams for the following cases (like beam refinement), to be honest.
· The QCL Type-D RS of PL-RS is identical to the UL TCI spatial relation RS
· The QCL Type-D RS of PL-RS is identical to the QCL Type-D RS of UL TCI spatial relation RS


	Fujitsu
	Offline proposal A: Support. There is no need to increase the number of maximum TCI states number and/or TCI codepoints.
Offline proposal B: Support.
Offline proposal C: Support.
Offline proposal D: Support. It is a natural way to support common TCI indication across CCs.
Offline proposal E: Support. There is no need to use a specific reference BWP/CC.
Offline proposal F: Support. This is the same as Rel-15/16.
Offline proposal G: Support.
Offline proposal H: Support.

	Mod V29
	Revised proposals

	ZTE
	Thanks for FL’s great efforts and considering our comments. After reviewing reply, it seems that there may be some misunderstanding on our comments for proposal 1.E. So, we would like to make some further clarification as follows:
· Generally speaking, from our perspective, the CC list (analogue to simultaneousTCI-UpdateList1-r16/ simultaneousTCI-UpdateList2-r16 in Rel-16) indicating the set of configured CC/BWP applied by the common TCI is configurable, and then the reference CC should be configurable as well and from the CC list.
· For instance, there are two CC lists for respective common TCI update, CC 1~4 and CC 5~8 (e.g., for FR1 and FR2, respectively), and then there are two individual common TCI pools for each of CC list naturally. Therefore, the UE should be configured/indicated which CC is the reference CC containing the common TCI state pool. 
· In such case, if going with the current proposal 5, for one given CC list of two CC lists, which TCI pool should be used?

So, we have the following modification in red
Offline proposal 1.E: On Rel.17 unified TCI framework, regarding the common TCI state ID update and activation for CA, a list of CC(s) applied by the common TCI state ID, and the reference CC/BWP for the list are both explicitly configured.

[Mod: Please see revised proposal 1.E, which should be acceptable. We have agreed that the PDSCH configuration for each of the CCs includes a reference to the reference CC/BWP]

	Qualcomm
	For 1.B, the following bullet is confusing. There is no non-UE-dedicated channel on non-serving PCI to our understanding. Suggest to use the reworded version from Intel. 

•	Except for non-UE-dedicated signals/channels associated with a cell having a PCI different from that of the serving cell, in case of inter-cell beam management

[Mod: Agreed. Will make it a note instead since we have agreed that there is no non-UE-dedicated reception from “non-serving-cell”]

	Apple
	Proposal 1.A: We feel the first bullet is a bit unclear, does it mean maximum number of TCI states per pool or per band? For the second bullet, since it defines the maximum number of codepoints, we would like to understand whether the actual number of codepoints is configurable or not, or it is always fixed to be 3-bits for DCI format 1_1 but configurable for DCI format 1_2 as commented by Docomo?
[Mod: The actual # codepoints should be configurable. This is for UE feature discussion. For 1.A, we are discussing the upper bound. Reworded, hopefully for better clarity]

Proposal 1.B: Do not support the proposal. Circular configuration is one problem and another problem is that CSI-RS for CSI cannot be the QCL source for TRS/CSI-RS for BM. The whole proposal is contradictory. Samsung commented that previous agreement that the indicated TCI can be applied for aperiodic CSI-RS is interpreted as sometimes it is applied sometimes it is not. If we interpret the agreement in that way, it should be a conclusion instead of agreement since there is no spec impact. Based on legacy beam indication mechanism, anyway, gNB can indicate the TCI applied for PDCCH/PDSCH for aperiodic CSI-RS. We do not think that is a correct interpretation. 
[Mod: Addressed this as a part of the response to your 2nd comment below]

Proposal 1.C: Do not support the proposal. QCL-TypeB cannot be applicable for PDCCH/PDSCH. In addition, QCL-TypeB is a unless QCL type.
[Mod: It seems majority wants to remove QCL Type-B. I understand. See revised proposal. Added proposal 1.B.2 which should not be controversial.]

Proposal 1.D/1.E: It seems the two proposals make the whole thing complicated. We can be open to introduce RRC parameter to indicate the reference BWP/CC as proposed by ZTE. It is redundant to configure a CC list. Current proposal seems to allow gNB to configure 1 TCI state pool only in a CC list.
[Mod: See comment to ZTE and revised proposal – a pointer to reference BWP/CC in other BWPs/CCs has been agreed]

Proposal 1.F: Based on our understanding, this proposal is not needed, since it has already been agreed as follows. But we should discuss the type of CSI-RS as well as number of ports. In our view, this should be a 1-port CSI-RS for BM/tracking. In previous discussion in Rel-16 UE feature, it looks 1-port CSI-RS is the only CSI-RS used in the field.
[Mod: You are correct, revised wording (since SSB wasn’t mentioned in previous agreement. Also added 1-port vs 1+2-port to be finalized]

Agreement
On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
· Whether a UE supports “beam misalignment or not” (detailed definition FFS) between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is a UE capability
· Note: The term “beam misalignment” is for discussion purpose only
· Whether it is ‘included in’ or ‘associated with’ (including the manner it is performed and the signaling) is up to RAN2
· The UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state
· The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell is a UE capability
· FFS: detailed aspects of PL-RS, e.g. CSI-RS type(s), restriction on configuration
· FFS: For the definition of “beam misalignment or not”, at least consider the case where the periodic DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication is configured/associated as the PL-RS
· Note: PL-RS is assumed to be periodic


Proposal 1.G: We are open to the proposal.

Proposal 1.H: Do not support the proposal. This broke current URLLC design, where gNB can select the open-loop PC by DCI instead of MAC CE. 
[Mod: This is a good point. Asking proponents of RRC+MAC CE to respond]


	Sony
	Proposal 1.A:
From the reading of the discussion, we understand the maximum of codepoint is 8, but there could be more than 8 TCI states activated. So can we consider following change?
· The maximum number of active TCI states (including joint TCI as well as DL-only TCI and UL-only TCI for separate DL/UL TCI) can be greater than 8
[Mod: This bullet has been removed since the number of active TCI states is a UE feature issue (can be discussed there)] 

Proposal 1.B:
Thanks for the rewording from FL, we are supportive to it.

Proposal 1.C:
Not support. Though in the agreement of common TCI state update and activation partially captured in 1.C, there is no clear mentioning on which channel or signal this feature applies to, in later WA and agreement, RAN1 confined the common TCI state update and activation to DL/UL control or data channels. 
In our understanding of Rel.15/16 QCL rule, QCL-TypeB is only applied from periodic TRS to CSI-RS for CSI to conducting frequency domain QCL parameters. If extending it to DL/UL channels, it seems we are creating new QCL rules in Rel.17 which may not be desirable.  
[Mod: QCL Type-B is removed. Replaced with proposal 1.B.2 which should not be controversial]

Proposal 1.D:
Support.

Proposal 1.E:
Simple question. When there are two CCs/BWPs configured with TCI states, which one of them would be the reference CC/BWP? If I get it wrong, please correct me. Thank you. 
[Mod: See revised proposal – only one CC/BWP will have the pool]


	Lenovo/MotM
	Proposal 1.A: Support

Proposal 1.B: We have concern regarding the first bullet (non-UE dedicated signals/channels associated with a cell having a PCI different from that of the serving cell, in case of inter-cell beam management). There shall not be any non-UE dedicated channels from non-serving cell, not only their TCI shall not be indicated this way. On the other hand, all CSI-RS resource, including those associated with SSB with non serving cell PCI, are configured on per UE basis. So there is no such RS as non-UE-dedicated signal. We propose to remove this bullet, or clarify it with a note “non-UE-dedicated channels are only associated with the serving cell”.
[Mod: Revised version should address your concern – same as Qualcomm]

Proposal 1.C: Do not support. QCL-TypeB does not apply to PDSCH/PDCCH, unless R17 unified TCI can be applied to an individual RS. If this is the intention, we shall discuss whether and how to apply R17 TCI to an RS, not PDSCH/PDCCH.
[Mod: QCL Type-B is removed. Replaced with proposal 1.B.2 which should not be controversial]

Proposal 1.D: Support. We have not discussed how to configure this set of CCs/BWPs. We need to add the following: “FFS: how to configure the CCs/BWPs”.
[Mod: Actually this was already agreed implicitly. The CC/BWP in the set will include a reference to the reference CC/BWP]

Proposal 1.E: Support. We shall add a bullet: “How to determine the reference BWP/CC for a BWP/CC where no TCI state pool is defined is FFS.”
[Mod: See revised proposal – the case you mentioned seems to be a misconfig]

Proposal 1.F: Support.
Proposal 1.G: Support.
Proposal 1.H: Support. 

	MediaTek
	Proposal 1.A: We think it is possible that the max number of activated TCI states can be up to 16 (8 for DL and 8 for UL), but there should be a UE capability. Tus, we suggest the following change:

· The maximum number of active TCI states (including joint TCI as well as DL-only TCI and UL-only TCI for separate DL/UL TCI) can be up to 16
· The maximum number of active TCI states (including joint TCI as well as DL-only TCI and UL-only TCI for separate DL/UL TCI) can be supported by a UE is a UE capability
[Mod: This bullet has been removed since the number of active TCI states is a UE feature issue as you correctly pointed out (can be discussed there)] 

Proposal 1.B: We have the same concern as Lenovo, and fine with the suggestion from Lenovo
[Mod: Done] 

Proposal 1.C: The QCL-TypeB in this bullet may not intend for PDCCH/PDSCH, it may be a general rule as in Rel-15/16. However, since the whole agreement is about common TCI state ID update and activation for PDCCH/PDSCH, companies may have concern why TypeB is needed for PDCCH/PDSCH. This why we suggest to have a general agreement, instead of just removing the brackets under this agreement. Another suggestion would be:

Remove the whole TypeB in the following agreement and add one more bullet to clarify this in Proposal 1.B since it is also a QCL rule defined in Rel-151/6

[Mod: I agree. Added proposal 1.C.2]

Offline proposal 1.B: On Rel.17 unified TCI framework, clarify that the previous agreement “On Rel.17 unified TCI framework, the supported source/target QCL relations in the current TS38.214 V16.4.0 is supported for QCL Type D.” extend to all valid target signals/channels in Rel-15/16, whenever applicable, for both intra-cell and inter-cell beam management, 
· ...
· The source RS in a Rel-17 TCI state that provides QCL-TypeA or QCL-TypeB shall be in the same CC as the target channel or RS


Offline proposal 1.C: On Rel.17 unified TCI framework, remove the brackets and clarify as indicated in red from the following previous agreement:
On Rel-17 unified TCI framework, support common TCI state ID update and activation to provide common QCL information and/or common UL TX spatial filter(s) across a set of configured CCs:
· …
· Just as Rel.16, the source RS in the Rel-17 TCI state that provides QCL-TypeA [or QCL-TypeB] shall be in the same CC as the target channel or RS
· …
 


	Apple
	We would like to provide some additional clarification on our concern to include CSI-RS for CSI as source RS for indicated TCI. 

Firstly we think the indicated TCI should always be applied for aperiodic CSI-RS. Even if we interpret the agreement as sometimes indicated TCI is applied for aperiodic CSI-RS sometime not, we have another agreement to reuse Rel-16 beam indication mechanism for DL RS that does not share the indicated TCI. In Rel-16, the beam of aperiodic CSI-RS with smaller scheduling offset is based on one CORESET beam or one activated TCI state for PDSCH. Such default beam should be the same as the indicated TCI. So anyway, the target RS for indicated unified TCI should include aperiodic CSI-RS with smaller scheduling offset. CSI-RS for CSI cannot be the QCL source for other type of CSI-RS.
[Mod: I understand your point. Added proposal 1.B.3]

In addition, since TRS is an always-on signal, there is no benefit to introduce CSI-RS for CSI as QCL source, in addition, to include CSI-RS for CSI may lead to the case that UE cannot identify any TRS. If the CSI-RS for CSI has to be QCLed with a TRS, the question is why we need such a bridge? 
[Mod: Since this is supported in Rel-15/16, it is included for now. If there is consensus to remove it, I am fine. Else, we just leave this to NW implementation whether to use or not to use it]

Moreover, currently implicit BFD/RLM RS is based on the shared TCI state, which can only be based on periodic 1-port CSI-RS, to configure CSI-RS for CSI as QCL source for shared unified TCI can only bring in more problems for gNB configuration, but without any benefit. 
[Mod: We will discuss the BFD issue in the next meeting and assess if the additional restriction you mentioned is necessary. Please bring this up.]


	InterDigital
	Proposal 1.A: Support.
Proposal 1.B: It seems better to separate the issue of “additional source RS” where we have had three candidates on the table (SSB, SRS for BM, CSI-RS for CSI), and discuss this issue first to agree to introduce any additional source RS for Rel-17 TCI. We support to allow at least the SRS for BM as an additional source RS, due to its clear benefits based on the beam correspondence.
[Mod: See revised version. Re support for additional source RS, this has been discussed at leats for 4 meetings without any consensus. For now, we stick with the previous agreement (reuse of Rel-15/16) and clarify what this entails. We will check if the situation changes re additional source RS types (SSB, SRS for BM)]
Proposal 1.D: Support.
Proposal 1.F: Support.
Proposal 1.G: Support.
Proposal 1.H: We are open to the proposal.


	Huawei, HiSilicon
	Proposal 1.A: 
· The 1st bullet mentioned DL-only TCI and UL-only TCI, but not joint TCI. Does it mean that joint TCI is not included here? 
· As this proposal is talking about number of configured TCI states, it would be better to say DL-only TCI state and UL-only TCI state (instead of DL-only TCI and UL-only TCI), following previous agreement pasted below?
· In the 2nd sub-bullet, it says “can be”, is the intention to continue discussing whether to support more than 8 active TCI states?
[Mod: Check rewording. Removed the last bullet – see comment to Sony/MTK]

Agreement
For M=N=1, on Rel-17 unified TCI, for separate DL/UL TCI, one instance of beam indication using DCI formats 1_1/1_2 (with and without DL assignment) can be used as follows: 
· One TCI field codepoint represents a pair of DL TCI state and UL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding DL TCI state and UL TCI state.
· One TCI field codepoint represents only a DL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding DL TCI state, and keeps the current UL TCI state.
· One TCI field codepoint represents only an UL TCI state. If the DCI indicates such a TCI field codepoint, the UE applies the corresponding UL TCI state, and keeps the current DL TCI state.

Proposal 1.B:
· The main bullet talks about “source/target QCL relations”, while the sub-bullets are talking about either target or source signal without mentioning its counterpart (for example, the 2nd bullet did not mention the target is PDCCH/PDSCH). We are a bit worried that the discussion may be convolved and cannot help with sub-sequent discussion. It is perhaps better to explicitly list supported QCL relations as in R15 agreement and specs. 
[Mod: Agreed. I included the table – revised version of Samsung’s comment]
· In the case of inter-cell BM, is it assumed here that only SSB with PCI different from serving cell can be used as QCL source, while the target RS (which can be CSI-RS for BM/CSI/Tracking, but not PDCCH/PDSCH) is from serving cell? If so, we suggest capturing this assumption. 
[Mod: This was already agreed – as an indirect QCL, hence no need to be included in the table (only listing direct)]
· We are also not sure why “inter-cell beam management” needs to be mentioned in the 2nd sub-bullet, as we haven’t agreed on using CSI-RS for CSI from neighbor cell for TCI/QCL indication for PDCCH/PDSCH in serving cell. 
[Mod: Correct, the proposal is to allow it – basically extending the agreement for intra to inter – noting that non-UE-dedicated reception from neighbor cell doesn’t exist (is excluded by previous agreement)]

Proposal 1.E:
· Reading the proposal again, we got some confusion. By saying “the TCI state”, which TCI state does it refer to? As the proposal is to use “the TCI state” to find the reference CC/BWP, then this TCI state should be clearly defined in the proposal. 
[Mod: Agree, see revision]

Proposal 1.G:
· As the proposal is about the definition of “beam alignment”, it may not be a good idea to say “can also pertain to…”, as it allows for the possibility of “not pertain to…”. 
[Mod: Good point, revised]

Proposal 1.G:
· As the previous agreement allows for the possibility “not associated”, should we add “optionally” to the 2nd sub-bullet, so that such association can be made optional during MAC-CE design?
[Mod: Good point, revised]

	Mod V39
	Revised proposals:

Proposal 1.H: Proponents will be asked to respond to Apple’s comment during initial phase (next week):
“This broke current URLLC design, where gNB can select the open-loop PC by DCI instead of MAC CE.”  

In the first draft of FL summary, the following additional issues will be included for discussion:
· [Apple] BFR for unified TCI framework with PDCCH/PDSCH sharing the same TCI state


	Apple
	Regarding the proposal 1.B related, may I suggest the following proposal? I think the key problem is still what can be configured as QCL source and QCL type for the shared TCI State. Thank you.

Proposal
· For DL channels/signals that do not share the indicated unified TCI, all the QCL rules defined in section 5.1.5 in 38.214 are supported
· Note: For CSI-RS used to provide QCL indication for non-UE dedicated channels, the CSI-RS should only be QCLed with SSB from serving cell
· For DL channels/signals that share the indicated unified TCI, only the following options on source RSs and QCL-Types are supported
· Option 1: TRS is configured for QCL-TypeA indication and CSI-RS for BM is configured for QCL-TypeD indication
· Option 2: TRS is configured for QCL-TypeA and QCL-TypeD indication





2. Issue 2

Table 3 issue 2
	
	Topics
	Companies’ views
	Related agreement(s)

	2.1
	Definition of a UE configured with only one physical cell ID for inter-cell beam indication 

FL assessment: Opt1 and Opt2 defined per RAN1#106-e agreement
	Opt1: Apple, MediaTek, Samsung, Ericsson, NEC, Docomo, CATT, ZTE, Xiaomi

Opt2: QC, Lenovo/MotM, OPPO, Sony
	On Rel.17 beam indication enhancements for inter-cell beam management, for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation):
· Support a UE feature on how many physical cell IDs (including that of the serving cell) can be associated with the activated TCI states 
· FFS: If UE is configured for only one physical cell ID, decide between the following two options:
· Opt1: the NW can activate TCI states associated with either the same physical cell ID as that of the serving cell or a different physical cell ID from that of the serving cell 
· Opt2: the NW can only activate TCI states associated with the same physical cell ID as that of the serving cell

	2.2
	UE DL RX timing assumption 

FL assessment: The core issue is the assumption of maximum timing difference among TRPs
	Timing diff <=CP: Apple, MTK, QC, Samsung, Lenovo/MotM, OPPO, NEC, LG, CATT, Sony, ZTE, Xiaomi, Huawei, HiSilicon, IDC


Timing diff can be >CP (if so, by how much): Docomo (for separate TCI),
	On Rel.17 enhancements for inter-cell beam management, 
· To be finalized in RAN1#106bis-e): UE timing assumption on reception of signals from TRPs with PCIs different from the serving cell compared to that for serving cell



Offline observation:
· 2.1: When inter-cell BM is configured, it doesn’t make much sense to configure a UE with only one PCI. Since only the serving PCI can be used for non-UE-dedicated signals/channels, at least two PCIs are needed.
· 2.2: For Rel-17, restricting the UE DL RX timing assumption to a CP length represents the super-majority view. But it was pointed out by Ericsson that Rel-15/16 mobility does not 


Based on the above offline observation, the following offline proposals are made.

Offline conclusion 2.A: On Rel-17 beam indication enhancements for inter-cell beam management, for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation), the supported number of physical cell IDs different from that of the serving cell will be decided as a part of UE feature discussion

Offline proposal 2.B: On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, for Rel-17 discussion purpose, it is concluded that the reception of signals other than SSBs from TRPs with PCIs different from the serving cell compared to that for serving cell is within one CP length



Table 4 Additional inputs: issue 2 offline
	Company
	Input

	Mod V0
	1) Check and update Table 3 with your views/positions
2) If needed, provide your reasoning

	Apple
	· Issue 2.1: If we consider MAC CE only based beam indication, the indicated TCI can be from any cell, and it looks Opt2 cannot support MAC CE only based beam indication.
· Issue 2.2: Since no consensus on multiple TA, it seems current deployment scenario should not consider timing difference larger than CP.

	MediaTek
	Issue 2.1: Before the selection of Opt1 or Opt2, we suggest to clarify definition of “activate TCI states” in these two options from one of the following alternatives:

· Alt1: The active TCI states only include the TCI states activated for Rel-17 MAC-CE-based and/or DCI-based beam indication, at least for UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC

If the definition is Alt1, Opt1 is more reasonable since it doesn't preclude the TCI state(s) activated by Rel-15/16 MAC-CE for the serving cell

· Alt2: The active TCI states NOT only include the TCI states activated for Rel-17 MAC-CE-based and/or DCI-based beam indication, but also include the TCI states activated by Rel-15/16 MAC-CE-based beam indication for e.g., non-UE-dedicated PDCCH reception
If the definition is Alt2, Opt2 is more reasonable since there should be at least one TCI state activated for non-UE-dedicated PDCCH reception.

Since the main bullet of the agreement already mentions that the following sub-bullets are adopted for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication, we think Alt1 should be the definition. In this sense, Opt1 should be adopted.

· On Rel.17 beam indication enhancements for inter-cell beam management, for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation)

	Qualcomm
	For 2.1, UE shall stay at the serving PCI if only configured with 1 PCI for inter-cell beam indication. Opt 1 does not work to our understanding, since there is no 2nd PCI configured in the TCI, so no way to activate TCI for 2nd PCI
[Mod: Alt1 actually presumes a 2nd PCI (different for serving PCI) configured with at least one TCI state – so there is a 2nd PCI. Hence Alt1 works. This is only for UE-dedicated transmission/reception]

For 2.2, fine to have same Rx timing to simplify implementation for this feature

	Samsung
	Issue 2.2: In rel-17 the UE maintains a single timeline based on the serving cell timeline, any DL reception from for a neighboring cell, should be within 1 CP of the serving cell DL receptions. Any further enhancements can be considered in Rel-18.

	Lenovo/MotM
	2.1: We support Opt 2. If a UE is configured with only 1 cell ID, this cell ID shall be the cell ID of its serving cell, because it needs to receive non-UE specific PDCCH and PDSCH from its serving cell, not the new neighbor cell. 
2.2: The case of time difference greater than CP shall be left for R18. 
[Mod: As agreed in the previous meeting, inter-cell BM applies ONLY to UE-dedicated TX/RX anyway. So the issue you raised above is a non-issue]
	

	Ericsson
	2.1: Opt1 and opt2 are very strange. We agreed to have beam indication to the ‘other cell’. This means that there has to be an activated TCI state to the ‘other cell’. As we see it, with opt2, we don’t have inter-cell beam indication. It feels like there is something I don’t understand here… 
[Mod: Honestly I don’t understand Opt2 either. It is quite strange since we are discussing inter-cell BM. And the non-UE-dedicated issue is a non-issue since it is precluded already. Not even sure why the group needs to consider Opt2 ... It seems clearer to assume that when inter-cell BM is configured, the UE should assume at least two PCIs (one serving, the other(s) different from serving]

2.2. The question is unclear. A Rel-15 UE can receive signals that arrive outside the CP – the UE can receive SSBs, as long as they fall inside the SMTC window. Furthermore, in R15 ANR, a UE can read SIB1 from other cells – when in connected mode – the term used is ‘autonomous DRX’. So R15 UEs already support multiple Rx window assumptions. None of these capabilities should be removed. Note that we do not require the UE to receive from multiple cells at the same time: only from one cell at a time. There is no synchronization requirement on the cells, except that the SSBs should fall inside the SMTC window.
[Mod: This is one possibility. The main difference here is that inter-cell BM is a new Rel-17 feature which may or may not follow all the suits pertaining to Rel-15/16 inter-cell-related features. One main difference is L1 measurement. Having said that, your point above seems to have addressed only SSB measurement. The UE RX timing difference assumption being discussed is broader than that.]
	

	OPPO
	2.1: The Opt 1 does not work for the UE configured for only one PCI. Opt 2 is the only choice.
[Mod: See comment to Qualcomm and Lenovo]
2.2: We assumed there is no cell change for the inter-cell beam management. Therefore, from the UE perspective, it does not see another cell and it does not need to receive signal explicitly from another cell. The SSBs of another PCI are just another set of RS for the UE to measure.  The only reasonable assumption is the timing is within CP.
	

	NEC
	Issue 2.1: similar feeling as Ericsson. 
Maybe we can firstly clarify the relationship between “UE only support one physical cell ID” and “UE feature on not supporting inter-cell BM”. As it seems Opt. 1 means UE supports inter-cell BM, and at one time, active TCI states can only be associated with one PCI, while for Opt.2, it seems UE doesn’t support inter-cell BM, in this case, UE can simply report no supporting of inter-cell BM, and network can configure all the TCI states associated with PCI of the serving cell, then there seems no issue.
In our understanding, Opt.1 and Opt.2 seem to be different things. We are fine to include separate UE capability on “not supporting inter-cell BM” and “only one physical cell ID” in UE feature, and then if UE only supports one physical cell ID, we prefer Opt.1.

· Support a UE feature on whether supporting inter-cell BM or not, and for UE supporting inter-cell BM, discuss on how many physical cell IDs (including that of the serving cell) can be associated with the activated TCI states 
· For UE not supporting inter-cell BM, the NW can only activate TCI states associated with the same physical cell ID as that of the serving cell.
· For UE supporting inter-cell BM, and if only one physical cell ID is supported, the NW can activate TCI states associated with either the same physical cell ID as that of the serving cell or a different physical cell ID from that of the serving cell.
[Mod: I believe this is a good direction – but for inter-cell BM the above wording needs reformulation]

Issue 2.2: in Rel-17, we think the timing difference should be within CP, and cases of beyond CP can be further discussed in Rel-18.
	

	LG
	Issue 2.1: The clarification is needed when the UE is configured with more than 1 physical cell IDs but each ID is different from that of serving cell. In this case, it seems a common problem for activating TCI states based on this UE feature.
Issue 2.2: Based on the conclusion on multiple TA in the last meeting, it seems reasonable to consider the UE timing assumption within CP.
	

	Docomo
	Issue 2.1: Support Opt.1. It is strange to allow “one PCI” in Opt. 2, because it means “L1/L2 inter cell mobility is NOT supported”. UE doesn’t need to report such a meaningless capability. If the minimum number for UE capability is “two PCIs” (i.e. serving cell PCI + one additional PCI), we are fine with Opt.2.
[Mod: I have the same impression]

Issue 2.2: Based on the conclusion on multiple TA in the last meeting, it seems reasonable to consider the UE timing assumption within CP. We can discuss multiple TA and without CP in Rel.18.
(After consideration, we updated our comments on V16):
For joint DL/UL TCI state for inter-cell, we think ‘within a CP for DL’ is reasonable since ‘no TA enhancement for UL’ has been agreed.
However, for separate DL/UL TCI state, such restriction is not necessary.
For example, let’s consider such a case:
-  The UL common TCI state is configured associated with serving PCI only.
-  For DL common TCI state, it can be dynamically switched between serving PCI and non-serving PCI.
· Since UE just need to receive one TRP at a time, there is no problem if DL RX timing is not within a CP.
· Anyway, it is unlike mTRP inter-cell, which requires UE to receive two TRPs at the same time.

	

	CATT
	For 2.1, we agree with Apple. For inter-cell beam management, it should be allowed to indicate a beam from any cell. Otherwise, it would fall back to the intra-cell case. 
For 2.2, the case of RX timing difference larger than 1 CP could be specified in Rel-18 considering the limited time of Rel-17.
	

	Sony
	Issue 2.1: first we somehow felt confused by the assumption that “UE is configured for only one PCI”, but it has to support inter-cell beam management. Thanks to the clarification from MTK, we tend to interpret the active TCI state as Alt2 which includes Rel.17 TCI states for UE-dedicated channel and Rel.15/16 TCI states for non-UE-dedicated channel. So to be safe, the only option for the PCI is that from serving cell.

Issue 2.2: within scope of Rel.17, we hope UE could assume synchronous DL reception from multi-TRP. 
	

	ZTE
	For 2.1, we support Opt 1.
For 2.2, it seems that the following conclusion on no enhancing different TA values across cells in Rel-17 is sufficient now. 

Conclusion
On Rel.17 enhancements for inter-cell beam management, 
· In Rel-17, RAN1 cannot reach consensus in supporting same or different TA values across the serving cell and TRPs with different PCIs from that of the serving cell 

	

	Xiaomi
	Issue 2.1: we have same confusion as Ericsson and NEC. For Option 2, if the NW can only activate TCI states associated with the same physical cell ID as that of the serving cell, how can UE support inter-cell beam management? If the motivation of Option 2 is to indicate the case that UE can’t support inter-cell beam management, it is better to make it clear.
	

	Huawei, HiSilicon
	Issue 2.1: More discussions are needed. The FFS point in the agreement assumes configuration instead of UE capability, which seems to be a typo. We are not sure about the motivation for NW to activate TCI states associated with a PCI different from the serving cell if the UE supports only one PCI (including the serving cell one). 
[Mod: Agree]

Issue 2.2: Timing difference <=CP for Rel-17.
	



	Mod V21
	Added offline proposals. Please see my response to some of the comments [Mod: ...]
	

	vivo
	We are generally fine with the direction. Some editorials provided below:

For proposal 2.A, it is our understanding that explicit RRC configuration of inter-cell beam management may not be always necessary. It could be simply be based on whether the TCI states are associated with a PCI different from the serving cell PCI.
Offline proposal 2.A: On Rel-17 beam indication enhancements for inter-cell beam management, for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation), when a UE is capable of and configured with inter-cell beam management:
· At least one activated TCI state can be associated with a physical cell ID different from that of the serving cell
· The number of such physical cell ID(s) different from that for the serving cell is a UE capability, with a minimum value of 1
· FFS how to configure inter-cell beam management.
[Mod: OK. Done (also up to RAN2)]

For proposal 2.B, we support such limitation within SMTC since this is to reuse legacy neighbor cell measurement as much as possible and more future proof for more application scenarios for this feature. Always limiting reception of signals from TRP with different PCI within SMTC (Alt. 1) seems un-reasonable. We are fine with Alt2 since this limitation is only for discussion purpose. Such limitation would be removed in future. 
Offline proposal 2.B: On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, for Rel-17:
· It is assumed that the measurement for SS-RSRP is limited within SMTC
· Discuss further and decide in RAN1#106bis-e between the following two options:
· Alt1. It is assumed that the reception of signals other than SSBs from TRPs with PCIs different from the serving cell compared to that for serving cell is within the SMTC
· Alt2. For Rel-17 discussion purpose, it is concluded that the reception of signals other than SSBs from TRPs with PCIs different from the serving cell compared to that for serving cell is within one CP length
[Mod: Done]

	

	Intel
	Proposal 2.A: What does “configured with inter-cell beam management” mean? Does it imply that a TCI state associated with a PCID other than that of the serving cell is configured for the UE or does it mean we may have some other RRC configuration for inter-cell beam management? It should be better clarified.
[Mod: This level of details should be up to RAN2 – see comment from vivo on the added FFS]

Proposal 2.B: For the 1st sub-bullet, in TS38.215, we have the following: “If SS-RSRP is used for L1-RSRP as configured by reporting configurations as defined in TS 38.214 [6], the measurement time resources(s) restriction by SMTC window duration is not applicable.”

For inter-cell beam management, the SS-RSRP is used for L1-RSRP measurement. Therefore, the SMTC restriction currently applies only for L3 mobility. Since the proposal is to agree to a new restriction with specification impact, the first bullet should be reworded as follows: 
· It is assumed that the SS-RSRP measurement used for L1-RSRP is limited within SMTC

In general, our preference is Alt-1 since there is no restriction of timing and addition of such restriction would make the inter-cell beam management feature very limited in terms of applicability. 
	

	MediaTek
	Offline P2.A: It seems this proposal doesn't resolve the issue if UE reports it can support only one physical cell ID (including that of the serving cell) associated with the activated TCI states (activated  by Rel-17 MAC-CE activation command). In our view, such case still can be supported by inter-cell beam indication. We still think we should first clarify whether the agreed UE capability for inter-cell beam indication consider the TCI state(s) activated for non-UE-dedicated channels/signals or not. Thus, we suggest a proposal to clarify this:
[Mod: Check some of the comments above (e.g. Ericsson). The formulation in the previous agreement doesn’t seem to be the best problem statement because it is unclear whether a UE supporting (hence configured with) inter-cell BM can “support only one PCID” since the UE cannot receive non-UE-dedicated channels/signals from a cell with different PCI from serving cell. So PCID counting is confusing, e.g. would this be counted 1 (only non-serving is counted), 2 (both serving and non-serving), (or perhaps 1.5, due to non-UE-dedicated only )? This confusing PCID counting issue doesn’t need to be resolved if the proposal can be agreed.]

Proposal 2.X: On Rel.17 beam indication enhancements for inter-cell beam management, for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation), regarding the UE feature on how many physical cell IDs (including that of the serving cell) can be associated with the activated TCI states, the activated TCI states don't include the TCI state(s) activated for non-UE-dedicated channels/signals.


Then, we can just confirm Option 1 as follows:

Offline proposal 2.Y: On Rel-17 beam indication enhancements for inter-cell beam management, for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation), when a UE reports supporting of only one physical cell ID can be associated with the activated TCI states:
· Opt1: the NW can activate TCI states associated with either the same physical cell ID as that of the serving cell or a different physical cell ID from that of the serving cell
· Note: The activated TCI states don't include the TCI state(s) activated for non-UE-dedicated channels/signals

	

	Spreadtrum
	Issue 2.1: the current wording is not clear. UE should always be configured with a PCI for the serving cell. Therefore, if UE is configured for only one physical cell ID, Opt 2 is the only way, and ‘inter-cell BM’ is disabled.
Issue 2.2: UE Rx timing difference should be less than 1 CP.
[Mod: See comment to MTK. I want to avoid PCID counting confusion altogether]
	



	CMCC
	Proposal 2.A：the wording “configured with intel-cell beam management” is not clear, suggest the following update
Offline proposal 2.A: On Rel-17 beam indication enhancements for inter-cell beam management, for the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation), when a UE is capable of and configured with supports inter-cell beam management:
· At least one activated TCI state can be associated with a physical cell ID different from that of the serving cell
· The number of such physical cell ID(s) different from that for the serving cell is a UE capability, with a minimum value of 1

[Mod: Changing ‘capable of’ to ‘configured’ is ok but “configured” needs to be kept since the UE may not be configured with it (configuration FFS per vivo’s comment) even if the UE supports the feature]

Proposal 2.B: Support Alt.2. DL timing difference <=CP .

	


	ZTE
	Proposal 2.A we can support it in principle, and are open to further refinement/clarification.
Proposal 2.B, we support this proposal with Alt-2. If majority companies are on the same page, we may directly approve Alt-2.
	


	Fujitsu
	Offline proposal 2.A: Support.
Offline proposal 2.B: Support the proposal and prefer Alt-2. DL RX timing difference <= CP is a solution that simplifies implementation.
	



	Mod V29
	Revised proposals
	

	Qualcomm
	For 2.a
We don’t see the need for any new RRC parameter to configure inter-cell BM. Suggest to replace the FFS with the following version.

•	FFS (up to RAN2): How to configure a UE with inter-cell beam management UE is configured with inter-cell beam management if at least one configured TCI state is associated with a physical cell ID different from that of the serving cell

[Mod: Please see revised – we leave this to UE feature discussion (cf. Apple)]

For 2.B, 
We don’t see why limit SS-RSRP within SMTC. In R15/16, no such restriction if SS-RSRP is used for L1-RSRP. gNB can ask for SSB measurement outside SMTC for timely L1 report. 

•	It is assumed that the measurement for SS-RSRP is limited within SMTC

Does Alt1 means the Rx timing difference between serving and non-serving PCIs is within the SMTC? Please confirm/clarify.

We are fine for Alt2. 
[Mod: Revised]

	

	Apple
	Proposal 2.A: It looks the whole proposal is not needed. When UE reports such a capability, gNB should follow UE capability. Any gNB behavior that does not violate UE capability should be fine. Are we going to define all the possible gNB implementation options?
[Mod: This is a good point. Revised]

Proposal 2.B: I am afraid that I am confused. I think currently most companies think the propagation delay difference should be within CP. We do not know why SMTC is needed in that case. We may need some collision handling rules when SSBs are overlapped but it could be much simpler than SMTC.
[Mod: Let’s try if this is ok with Ericsson]

	

	Sony
	Proposal 2.A:
First, we sense that seems the promising direction to move forward, since it avoids the potential controversial counting issue on PCI(s).
Second, in our view the configuration of inter-cell BM can be done by activation of TCI state(s) associated with PCI other than serving cell PCI. That seems sufficient from UE’s perspective. As per the request from other company to further study it in RAN2, we can live with it. 

Proposal 2.B:
For the 1st sub-bullet, if the SSB for L3 mobility can be reused for inter-cell beam measurement, it seems straight-forward to confine the SSBs within a SMTC. But the spirit of inter-cell BM (changed from L1/L2-centric mobility due to limited TU) is to reduce the latency of conventional L3 mobility. Thus, by restricting the inter-cell measurement within SMTC would do the opposite. 

Next, we would like to check our understanding on “signals other than SSBs from TRPs with PCIs different from the serving cell”. Does it refer to SSBs from TRP with serving cell PCI only, excluding CSI-RS associated with any PCI? If that’s the case, we are supportive to Alt.2 as we input TimeDiff <= CP. 

And another feeling is that SMTC (in Alt.1) and CP length (in Alt.2) are quite different range in time domain, so it seems such comparison between the two gave us the impression that we are targeting more than 1 issues. 
[Mod: Please see revised version which should not cause the above potential confusion]

	

	Lenovo/MotM
	Proposal 2.A: We think the definition of “UE supports inter-cell beam management” is “At least one activated TCI state can be associated with a physical cell ID different from that of the serving cell”, so the first bullet is redundant. We are OK with the second bullet “FFS…”
Proposal 2.B: We thought the intention of this discussion is whether the RX timing difference between inter-cell and intra-cell shall be within the CP length. We support Alt 2. But the issue of SMTC is out the blue and shall be discussed separately. 
	

	MediaTek
	Proposal 2.A: Thanks FL for the clarification. Now we understand the intention of this proposal. However, we think we will clarify the UE feature on how many PCIDs (including that of the serving cell) can be associated with the activated TCI states later, is our understanding correct? 
[Mod: Correct. Now the revision proposes to align this with UE feature. Apple made a good point]

On the main bullet of revised proposal, we prefer to change “inter-cell beam management” to “inter-cell beam indication”, since“inter-cell beam management” may implies inter-cell beam measurement/reporting and inter-cell beam indication need to be supported and configured together.
[Mod: Agree, done]
	


	InterDigital
	Proposal 2.A: Support in the current form, as it is now clear without having the “PCID counting confusion” in the FFS of the agreements.
Proposal 2.B: Support Alt2 as the DL timing difference <= CP.
	


	Huawei, HiSilicon
	Proposal 2.A
· Is it correct understanding that “associated with” here refers to the indirect QCL relation (PDCCH/PDSCH from serving cell  CSI-RS from serving cell  SSB with PCI different from serving cell) in previous agreement? If so, we suggest adding a note to say “Here the association follows previously agreed indirect QCL rule”. 
[Mod: Check revision and Apple’s comment]

Proposal 2.B
· Is the intention to talk about “signals other than SSBs” only or “all the signals”? Our understanding is “all the signals” and we suggest removing “other than SSBs” from the alternatives. 
[Mod: All the signals, it seems the majority view is Alt2 for all]
	



	Mod V39
	Revised proposals
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