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1. Introduction 
In RAN4#104-bis-e requirements for unified TCI framework and inter cell beam management were discussed and way forwards [1], [2] were agreed.  In this contribution we present our views on open issues on requirements for unified TCI and inter cell beam management.   
2. Discussion
Unified TCI

The open issues related to Unified TCI requirements are:
· Tracking of time/frequency of DL-RS for activated UL TCI state, not in DL TCI list
· Joint TCI switching delay requirement for DL TCI state switch
· MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· MAC CE based TCI state list update delay for unknown TCI state

Active UL TCI state
In RAN4#104-bis-e there was discussion on whether the DL-RS in UL TCI state should be tracked by the UE for time/ frequency offset. The status of the discussion is summarized below:
Issue1-1-1a If source RS in UL TCI state is in the DL active TCI list:
· Agreements:
· No additional time/frequency tracking for the source RS in UL TCI state is needed during TCI state switch 

Issue1-1-1b If source RS in UL TCI state is not in the DL active TCI list:
· Proposals:
· Proposal 1: No additional time/frequency tracking is needed
· Proposal 2: Additional time/frequency tracking is needed
· Proposal 3: No requirement for the case. Adding applicability rules for current UL TCI switching when source RS in active UL TCI state is a subset of source RS in DL active TCI list
· Proposal 4: Check with RAN1 

The UL TCI state provides the spatial filter the UE should use for UL transmission – only QCL Type D. The UL timing is determined by DL serving cell timing and not by the DL-RS associated with the active UL TCI state. Also, the UL TCI state could also be provided by SRS. 
Observation #1: The UL TCI state provides the spatial TX filter to be used for UL transmission.
Observation #2: The UL timing is determined by the DL serving cell timing and not by the RS associated with active UL TCI state.
Observation #3:  The UL TCI state could be associated with DL-RS or SRS. 
Irrespective of whether the UL TCI state is a subset of the active DL TCI state list or not, the UL TCI state is only used to determine the UL TX beam and not the UL timing. Hence, no time / frequency tracking is needed for RS in UL TCI state for UL transmission. 

Proposal #1: Irrespective of whether the source RS of UL TCI state is in the active DL TCI state list or not, no time/frequency tracking is needed for RS of UL TCI state for UL transmission.

RAN4 received reply LS from RAN1 on active TCI state list for UL TCI [3]. 
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Based on RAN1 reply, we can define maintained PL-RS in a more definite way. In UL TCI state switch requirements, we can define NM=1 if target PL-RS is not in the active UL (or joint) TCI state list or if the number of PL-RS in active TCI list for UL (or joint) exceed 4. 
Proposal #2: Define ‘not maintained’ PL-RS if target PL-RS is not in the active UL (or joint) TCI state list or if the number of PL-RS in active TCI list for UL (or joint) exceed 4.

MAC CE based TCI state Switching delay requirements 
The open issues related to MAC CE based UL TCI state switching delay requirements are: 
· Joint TCI state switching delay for DL TCI state switch
· Switching delay when SSB is indicate as PL-RS in FR2
Issue 1-2-1 Joint TCI switching delay requirement for DL TCI state switch
· Proposals:
· Proposal 1(Intel, MTK, vivo, Apple, Samsung,vivo, Qualcomm, ZTE):
· Remove the square bracket: 
-   In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.
· Proposal 2(Nokia):
· For joint TCI state switch, if the UL TCI state switch delay exceeds the DL TCI state switch delay, the UE is required to receive in DL up to THARQ before it completes UL TCI state switch.
For joint TCI state switch, the UE is switching both DL and UL TCI state, hence the UE should be able to receive on the DL only after both UL and DL TCI state switch are completed. For separate DL TCI state switch, the switching delay (for known TCI and target TCI in active list) is n+3ms+THARQ. It can receive with the old TCI state until slot n+ 3ms, after which it starts to switch the TCI state. After completing the DL TCI state switch in n+3ms+THARQ slots, it can receive on the DL in case of separate DL TCI state switch. In proposal 2 above the up to THARQ time before the DL TCI state switch is complete, we don’t think it is feasible for the UE to receive on the DL during that time.
Observation #4: The up to THARQ time is within the DL TCI state switching delay and UE is not ready to receive on the DL with new TCI before DL TCI state switch completes. 
In case of joint TCI state switch for DL TCI state switch requirements, the UE is not expected to receive on the DL until both DL and UL TCI state switch are completed. We propose to remove the square brackets around: -   In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.
Proposal #3: For joint TCI state switch for DL TCI state switch, the UE is not expected to receive on the DL until both UL and DL TCI switch are completed. Remove the square brackets around -  In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.
Issue 1-2-2 MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· Proposals
· Proposal 1(Apple, Samsung, Huawei):
· When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.
· Proposal 2(Huawei, Apple, Samsung):
· If no consensus can be achieved in RAN4, we suggest that there is no requirements when SSB is indicated as PL-RS in UL TCI state in FR2.
· Proposal 3(Intel):
· When SSB is indicated as PL-RS in UL TCI state for FR2, the total delay is:
-    n+THARQ + 3ms + NM* (Tfirst_target-PL-RS + 7*Ttarget_PL-RS + 2ms)
· Proposal 4(MTK, vivo, Ericsson, ZTE, Qualcomm): 
· Reuse the existing delay requirement of MAC CE based UL TCI state switch.
· Proposal 5(Nokia):
· known conditions:
· The UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + NM* (1*Ttarget_PL-RS + Tprocessingms) / NR slot length. 
Where:
   -	NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
   -	PL-RS is considered maintained if the DL RS associated with the UL TCI state is in the active TCI state list.



The switching delay for UL TCI state switch when SSB is indicated as PL-RS in UL TCI state in FR2 is FFS. When L1 measurement is based on SSB in FR2, we always allow time for RX beam sweeping. If PL-RS is not maintained by the UE, then additional time is needed for pathloss measurement. If the indicated PL-RS is SSB in FR2, then the measurement time should also account for RX beam sweep time. Hence, we propose to include that additional delay is expected when SSB is PL-RS in UL TCI state switch in FR2. If no consensus is reached in RAN4, we suggest that no requirements are defined for this case.  

Proposal #4: When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.

Proposal #5: If no consensus is reached in RAN4 for SSB based PL-RS measurement in FR2, no requirements are defined for this case.

TCI state list update delay
The current requirements for TCI state list update delay include the case when the target TCI in the TCI state list could be from the serving cell or cell with additional PCI. 
For DL TCI state list update:
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In the above, we understand overlapped case as fully overlapped, but there could be non-overlapped and partially overlapped case as well that need to be considered.

Observation #5: For active TCI update list for DL and UL, the target TCI / SSB from serving cell and cell with different PCI for fully overlapped case are considered. We also need to consider partially overlapped and non-overlapped case.
We need to consider 3 cases for partially overlapping and non-overlapping:
Case 1: Partially overlapping with different Tfirst-SSB for serving cell and cell with different PCI after MAC CE activation
Case 2: Partially overlapping with same Tfirst-SSB for serving cell and cell with different PCI after MAC CE activation
Case 3: Non overlapping (different Tfirst-SSB for serving cell and cell with different PCI after MAC CE activation)

For Case 1 illustrated below, we need UE to wait for Tfirst-SSB from both serving cell and cell with different PCI for UE to measure and update tracking loops on both cells. For both FR1 and FR2 the time to first SSB for both cells needs to be taken in to account.
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Figure 1: Case 1 -Partially overlapping with different Tfirst-SSB

For Case 1, the Tfirst-SSB_List should be updated for FR1 and FR2 as: Tfirst-SSB_List = max(Tfirst-SSB-SC ,Tfirst-SSB-CDP)


For Case 2 the Tfirst-SSB for both cells are the same. In FR1 UE can measure both SSBs at the same time. In FR2 UE needs an additional TSSB period to measure SSBs from both cells. 
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Figure 2: Case 1 -Partially overlapping with same Tfirst-SSB
For Case 2 the the Tfirst-SSB_List should be:
	Tfirst-SSB_List = Tfirst-SSB_SC in FR1
	Tfirst-SSB_List = Tfirst-SSB_SC + min(TSSB,SC ,TSSB,CDP ) in FR2

For the non-overlapping case, similar to case 1 UE needs to wait for SSB from both cells in order to measure, hence the Tfirst-SSB_List should be updated for FR1 and FR2 as: Tfirst-SSB_List = max(Tfirst-SSB-SC ,Tfirst-SSB-CDP)
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Figure 3: Case 3- Non overlapping

Proposal #6: Update the active DL TCI state list update delay requirements considering ‘Time to first SSB’ for serving cell and cell with different PCI after MAC CE activation.

Proposal #7: Update Tfirst-SSB_List as follows:
	For case when Tfirst-SSB from serving cell and cell with different PCI are overlapped
		Tfirst-SSB_List = Tfirst-SSB_SC in FR1
		Tfirst-SSB_List = Tfirst-SSB_SC + min(TSSB,SC ,TSSB,CDP ) in FR2
	For case when Tfirst-SSB from serving cell and cell with different PCI are not overlapped
		Tfirst-SSB_List = max(Tfirst-SSB-SC ,Tfirst-SSB-CDP)


For UL TCI state list update:
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Like the DL TCI state list, for the UL TCI list update with serving cell and cell with different PCI, we need to consider different cases for the PL-RS from serving cell and cell with different PCI.
Case 1: Partially overlapping with different Tfirst_target_PL-RS for serving cell and cell with different PCI after MAC CE activation
For both FR1 and FR2, the lists should be defined as:
Tfirst_target_PL-RS_List = max(Tfirst_target_PL-RS_SC , Tfirst_target_PL-RS_CDP)
Ttarget_PL-RS_List =   max(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP)

Case 2: Partially overlapping with same Tfirst_target_PL-RS for serving cell and cell with different PCI after MAC CE activation
The lists should be defined as:
Tfirst_target_PL-RS_List = Tfirst_target_PL-RS_SC for FR1
Tfirst_target_PL-RS_List = Tfirst_target_PL-RS_SC + min(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP) for FR2
Ttarget_PL-RS_List =    max(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP) for FR1 and FR2

Case 3: Non overlapping (different Tfirst_target_PL-RS for serving cell and cell with different PCI after MAC CE activation)
For both FR1 and FR2, the lists should be defined as:
Tfirst_target_PL-RS_List = max(Tfirst_target_PL-RS_SC , Tfirst_target_PL-RS_CDP)
Ttarget_PL-RS_List =   max(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP)

Proposal #8: Update the active UL TCI state list update delay requirements considering time to first PL-RS for both serving cell and cell with different PCI
Proposal #9: Update Tfirst_target_PL-RS_List and Ttarget_PL-RS_List as follows:
	For case when Tfirst_target_PL-RS from serving cell and cell with different PCI are overlapped
Tfirst_target_PL-RS_List = Tfirst_target_PL-RS_SC for FR1
Tfirst_target_PL-RS_List = Tfirst_target_PL-RS_SC + min(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP) for FR2
Ttarget_PL-RS_List =    max(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP) for FR1 and FR2
	For case when Tfirst_target_PL-RS from serving cell and cell with different PCI are not overlapped
		Tfirst_target_PL-RS_List = max(Tfirst_target_PL-RS_SC , Tfirst_target_PL-RS_CDP)
Ttarget_PL-RS_List =   max(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP)
		
Our proposals are captured in our companion CR. 
An open issue related to TCI state update delay is: 
Issue 1-4-1 Whether to consider unknown TCI state in the TCI state list 
· Proposals
· Proposal 1:
· Longer delay applies if any TCI state is unknown in TCI state list update. Active TCI state list can contain known and unknown TCI states.
· Proposal 2:
· Define the detailed delay requirement

For unified TCI, we defined requirements for TCI state list update. Requirements are only defined for known TCI state. The purpose of defining requirements for TCI state list update is to cover the scenario where MAC CE activates a TCI state list and DCI indicates the active TCI state. Unknown TCI state would result in longer delay for TCI state list activation and might not be the main purpose of MAC-CE+DCI based TCI state switch. Not defining requirements for unknown TCI state doesn’t mean that unknown TCI state is precluded from active TCI state list. We don’t know see the benefit of including the specific delay requirements when one or more TCI states in the active TCI state list are unknown. 
Observation #6: Not defining requirements for unknown TCI state for TCI state list activation doesn’t mean that unknown TCI states are precluded.
Observation #7: Don’t see benefits of defining delay requirements when one or more TCI states are unknown in active TCI state list update, since the purpose is to capture delay requirements for MAC-CE+DCI based TCI state switch. 
Hence, it is sufficient to capture that longer delay applies if one or more TCI states are unknown for active TCI state list don’t think it is necessary to introduce requirements for unknown TCI state in TCI state list update. If necessary, we can capture that longer delay is expected if any of the TCI states in the list to be activated are unknown.
Proposal #10: It is sufficient to capture that longer delay applies if any TCI state is unknown in TCI state list update. 



Inter cell Beam management
The open issues related to requirements for inter-cell beam management are:
· Sharing factors design
· Scheduling restriction for dynamic TDD
· Applicability of ICBM feature
· SSB and PDCCH/PDSCH are overlapped on same RE
· Measurement Restriction

Sharing factors
In RAN4#104-bis-e, the following options were discussed for sharing factors design:
Issue 2-1-1 Sharing factor design
· Proposals:
· Proposal 1:
· Remove the bracket in the corresponding CR.
· Proposal 2:
· RAN4 to agree following sharing factor for CDP
· For FR1: 
· PCDP= Ntotal_CDP / Noutside_MG_CDP 
· For FR2:
· if Navailable,SSB_CDP_SMTC_MG = 0, 
· If measurement occasions of SSB CDP is also used for L3 measurements which are measured outside gap, then PCDP = Psharing SMTC * Psharing SSB * Ntotal_CDP / Noutside_MG_CDP 
· Else, PCDP = Psharing SSB * Ntotal_CDP / Noutside_MG_CDP
· Where, Psharing SSB = N, where N is the number overlapping SSB from different cells. 
· If Navailable,SSB_CDP_SMTC_MG ≠ 0
· PCDP = Psharing SSB * Ntotal / Navailable,SSB_CDP_SMTC_MG
· RAN4 to agree following sharing factor for SC
· For FR1: 
· PSC= Ntotal_SC / Noutside_MG_SC 
· For FR2:
· if Navailable,SSB_SC_SMTC_MG = 0, 
· If measurement occasions of SSB CDP is also used for L3 measurements which are measured outside gap, then PSC = Psharing SMTC * Psharing SSB * Ntotal_SC / Noutside_MG_SC 
· Else, PSC = Psharing SSB * Ntotal_SC / Noutside_MG_SC
· Where, Psharing SSB = N, where N is the number overlapping SSB from different cells. 
· If Navailable,SSB_SC_SMTC_MG ≠ 0
· PSC = Psharing SSB * Ntotal_SC / Navailable,SSB_SC_SMTC_MG
For Rel-17 we tentatively agreed on the sharing factors in RAN4#104-e and are captured in TS 38.133 in square brackets. In our opinion the current sharing factors are compact and consider overlap with L3 measurements/ SMTC/ MG without impacting legacy requirements. For Rel-17 at least the tentatively agreed sharing factors cover all cases. In future release when more features are considered, we can revisit the sharing factors if needed.
Observation #8: The tentatively agreed sharing factors cover all aspects in Rel-17 without impacting legacy requirements.
Proposal #11: Confirm the tentatively agreed sharing factors for inter-cell beam management for Rel-17. 

Scheduling Restriction
For scheduling restriction on L1-RSRP measurement on cell with different PCI for Dynamic TDD the following options were discussed in [2]:
Issue 2-2-1 Scheduling restriction for dynamic TDD
· Proposals:
· Proposal 1:
· RAN4 need not discuss the scheduling restriction for dynamic TDD as its already captured in RAN1 specification.
· Proposal 2:
· Do not introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots. Clarify longer L1 measurement delay is expected for this case.
· Proposal 3:
· Introduce scheduling restriction for dynamic TDD on serving cell UL symbols which fully or partially (because of TA) overlaps with the SSB for L1-RSRP measurement on cell with different PCI.
· Proposal 3a:
· Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on the cell with different PCI. It is enough to add the scheduling restriction on 1 symbol before SSB and one symbol after SSB.
· Proposal 3b:
· For the scheduling restriction due to L1-RSRP measurement on cell with different PCI, reusing the scheduling restriction due to L1-RSRP measurement on serving cell is fine. Whether the adjacent symbol before and after SSB should be restricted, which should be aligned with the specification for L1-RSRP measurement on serving cell.

The issue of additional scheduling restriction in dynamic TDD was discussed. From RAN1 specification 38.213 copied below, we see that UE is not expected to transmit on UL slots that overlap with SSB for L1 beam measurement. In our understanding it also covers partial symbol overlap with SSB due to TA. 
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However, if in RAN4 we think that this is not clear, we would propose to define scheduling restriction for L1-RSRP measurement on the cell with different PCI for SSB symbols that overlap partially or fully with UL symbols. 

Proposal #12: Introduce scheduling restriction for dynamic TDD for L1-RSRP measurement on the cell with different PCI for SSB symbols that overlap partially or fully with UL symbols. 

Applicability of ICBM feature
For the applicability of ICBM feature, the following options were captured in [2]:
Issue 2-3-1 Applicability of ICBM feature
· Proposals:
· Proposal 1(Apple, MTK, Ericsson, Samusng, Intel, Huawei):
· RAN4 not extend ICBM requirements for concurrent R17 Wis in Release 17. It can be postponed to further release.
· Proposal 2(vivo, CMCC):
· Confirm that R17 requirements for inter-cell L1 measurements can be applicable to FR1 HST. The square brackets related to FR1 HST should be removed.
· Confirm that R17 requirements for inter-cell L1 measurements can be applicable to FR2 HST, with the assumption that only one active UE panel is used.
· Clarify in TS 38.133 that there is no R17 requirements when inter-cell L1 measurements and R17 enhance gap related features are configured simultaneously to one UE.
In general, the principle used in RAN4 is that we don’t combine features and requirements across different concurrent WIs in a release, unless there is a prior agreement to do so. Based on that we propose not to extend or define requirements for ICBM for other features like FR1 HST, FR2 HST, enhanced gaps, etc. This should be discussed in future release with clear motivation and work scope agreement. 
Observation #9: Without prior agreement, we don’t extend or define requirements for concurrent WIs in the same release. 

Proposal #13: Do not extend ICBM requirements for concurrent R17 Wis in Release 17. It can be discussed in future release if necessary. 

Overlapped SSB and PDSCH/PDCCH
In RAN4#104-e RAN4 sent a reply LS to RAN1 [3] on SSB measurement for L1-RSRP on inter-cell beam management. In RAN4#104-bis-e, the following agreement was made:
	Issue 2-4-1: Whether any clarification or update is needed in RAN4 spec when SSB and PDCCH/PDSCH are overlapped on the same RE
· Agreements
· Whether to define the requirement of overlap between SSB and PDCCH/PDSCH in the same RE should wait for RAN1 conclusion.




In RAN1#110b-e the following agreement was made in RAN1:
	Agreement
Confirm the following working assumption with the following modification
On inter-cell beam management, the PDCCH /PDSCH should be rate matched around the SSBs indicated by ssb-PositionsInBurst-r17 for the same PCI as that associated with TCI state of the PDSCH /PDCCH 
· Note 1: From RAN1 perspective, no PDSCH/PDCCH demodulation requirement or L1-RSRP measurement requirement is pursued for simultaneous reception of PDSCH /PDCCH and SSB for L1-RSRP measurement for the case that SSB and PDCCH /PDSCH overlap on the same RE.
· Note2: For Note 1, there is no RAN1 spec impact



Based on RAN1 agreement on this issue, PDCCH/PDSCH will be rate matched around SSB for inter-cell beam management. Hence, we don’t think any further clarification is needed in RAN4 on this.
Proposal #14: No further clarification or update is needed in RAN4 when SSB and PDCCH/PDSCH overlap on the same RE.

Definition of known cell for ICBM
In TS 38.331, we have defined cell with different PCI as known as below:
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The above definition suggests that cell with different PCI is unknown if any of the conditions for ‘known’ are not satisfied. Some of the conditions included above are the conditions from RAN1 for inter-cell beam management. 
Observation #10:  Some of the conditions included in known cell with different PCI for ICBM are pre-conditions from RAN1 for inter-cell beam management.
Including the conditions from RAN1 in known cell definition gives the impression that if these conditions are not met, the cell would be unknown, and we might have other requirements. The pre-conditions from RAN1 for ICBM should be separated out from known cell definition to avoid any confusion. The pre-conditions from RAN1 can be included in applicability of requirements rather than known definition. 
Proposal #15: Separate out pre-conditions from RAN1 for ICBM from known cell definition. 

3. Conclusion
In this paper, we provide our views on open issues on requirements for unified TCI and inter-cell beam management. Our observations and proposals are captured below:
Unified TCI
Active UL TCI state
Observation #1: The UL TCI state provides the spatial TX filter to be used for UL transmission.
Observation #2: The UL timing is determined by the DL serving cell timing and not by the RS associated with active UL TCI state.
Observation #3:  The UL TCI state could be associated with DL-RS or SRS. 
Proposal #1: Irrespective of whether the source RS of UL TCI state is in the active DL TCI state list or not, no time/frequency tracking is needed for RS of UL TCI state for UL transmission.
Proposal #2: Define ‘not maintained’ PL-RS if target PL-RS is not in the active UL (or joint) TCI state list or if the number of PL-RS in active TCI list for UL (or joint) exceed 4.

MAC CE based TCI state Switching delay requirements
Observation #4: The up to THARQ time is within the DL TCI state switching delay and UE is not ready to receive on the DL with new TCI before DL TCI state switch completes. 
Proposal #3: For joint TCI state switch for DL TCI state switch, the UE is not expected to receive on the DL until both UL and DL TCI switch are completed. Remove the square brackets around -  In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch.
Proposal #4: When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.

Proposal #5: If no consensus is reached in RAN4 for SSB based PL-RS measurement in FR2, no requirements are defined for this case.

TCI state list update delay
Observation #5: For active TCI update list for DL and UL, the target TCI / SSB from serving cell and cell with different PCI for fully overlapped case are considered. We also need to consider partially overlapped and non-overlapped case.
Proposal #6: Update the active DL TCI state list update delay requirements considering ‘Time to first SSB’ for serving cell and cell with different PCI after MAC CE activation.

Proposal #7: Update Tfirst-SSB_List as follows:
	For case when Tfirst-SSB from serving cell and cell with different PCI are overlapped
		Tfirst-SSB_List = Tfirst-SSB_SC in FR1
		Tfirst-SSB_List = Tfirst-SSB_SC + min(TSSB,SC ,TSSB,CDP ) in FR2
	For case when Tfirst-SSB from serving cell and cell with different PCI are not overlapped
		Tfirst-SSB_List = max(Tfirst-SSB-SC ,Tfirst-SSB-CDP)

Proposal #8: Update the active UL TCI state list update delay requirements considering time to first PL-RS for both serving cell and cell with different PCI
Proposal #9: Update Tfirst_target_PL-RS_List and Ttarget_PL-RS_List as follows:
	For case when Tfirst_target_PL-RS from serving cell and cell with different PCI are overlapped
Tfirst_target_PL-RS_List = Tfirst_target_PL-RS_SC for FR1
Tfirst_target_PL-RS_List = Tfirst_target_PL-RS_SC + min(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP) for FR2
Ttarget_PL-RS_List =    max(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP) for FR1 and FR2
	For case when Tfirst_target_PL-RS from serving cell and cell with different PCI are not overlapped
		Tfirst_target_PL-RS_List = max(Tfirst_target_PL-RS_SC , Tfirst_target_PL-RS_CDP)
Ttarget_PL-RS_List =   max(Ttarget_PL-RS_SC , Ttarget_PL-RS_CDP)

Observation #6: Not defining requirements for unknown TCI state for TCI state list activation doesn’t mean that unknown TCI states are precluded.
Observation #7: Don’t see benefits of defining delay requirements when one or more TCI states are unknown in active TCI state list update, since the purpose is to capture delay requirements for MAC-CE+DCI based TCI state switch. 
Proposal #10: It is sufficient to capture that longer delay applies if any TCI state is unknown in TCI state list update. 

Inter cell Beam Management
Sharing factors
Observation #8: The tentatively agreed sharing factors cover all aspects in Rel-17 without impacting legacy requirements.
Proposal #11: Confirm the tentatively agreed sharing factors for inter-cell beam management for Rel-17. 
Scheduling Restriction
Proposal #12: Introduce scheduling restriction for dynamic TDD for L1-RSRP measurement on the cell with different PCI for SSB symbols that overlap partially or fully with UL symbols. 
Applicability of ICBM feature
Observation #9: Without prior agreement, we don’t extend or define requirements for concurrent WIs in the same release. 

Proposal #13: Do not extend ICBM requirements for concurrent R17 Wis in Release 17. It can be discussed in future release if necessary. 
Overlapped SSB and PDSCH/PDCCH
Proposal #14: No further clarification or update is needed in RAN4 when SSB and PDCCH/PDSCH overlap on the same RE.
Definition of known cell for ICBM
Observation #10:  Some of the conditions included in known cell with different PCI for ICBM are pre-conditions from RAN1 for inter-cell beam management.
Proposal #15: Separate out pre-conditions from RAN1 for ICBM from known cell definition. 
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Neelt <Nmax + 1, where Nmax 1s the number of cells with PCI different from serving cell, and Nmax = 1.

- Otherwise,
- Tﬁrst_target-PL-RS_List = Tﬁrst_target-PL-R& Ttarget-PL-RS_List = Ttarget-PL-RS-

- TuarQ, Thirst target-PL-RS, Ttarget-pL-rs are defined in clause 8.16.3.
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For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE for reception of
SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or by ssb-PositionsInBurst in ServingCellConfigCommon or, if the
UE is not provided dI-OrJoint-TCIStateList, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical
cell ID with active TCI states for PDCCH or PDSCH, or for a set of symbols of a slot corresponding to SS/PBCH
blocks configured for L1 beam measurement/reporting, the UE does not transmit PUSCH, PUCCH, PRACH in the slot
if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of
symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-
ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.
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The cell with different PCI from serving cell is considered as known if the following conditions are met in this
requirement:

The SSB from the cell with different PCI completely contained in the active BWP or associated with initial
downlink BWP of the UE

The SSB of the cell with different PCI from serving cell has the same SCS, sfn-SSB-Offset and center frequency
as the SSB of the serving cell

The timing difference of arrival at UE between the SSBs of serving cell and cell with different PCI is less than
CP length of the corresponding SCS

The UE has sent a valid L3 measurement report during the last 5 seconds, and

The SSB from the cell with different PCI remains detectable according to the cell identification requirements
specified in clause 9.2.

Otherwise, the cell is unknown.
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RAN1 has the following reply to the RAN4 questions:

Question 1: What is the relationship between q, and active UL (or joint) TCI state list? How does network
configure the RS resource indexes q;?

Answer 1: According to 38.213, “the RS index for obtaining the downlink pathloss estimate for PUSCH,
PUCCH, and SRS transmission is provided by PL-RS associated with or included in the indicated TCIState or
UL-TClIstate except for SRS transmission that is not provided followUnifiedTClIstateSRS ~

[-]

”_if followUnifiedTClstateSRS is not provided for a SRS resource set and for a SRS resource from the SRS

resource set, [...] a RS index g, for obtaining a pathloss estimate for the SRS transmission is provided by
PL-RS associated with or included in the TCIState or UL-TCIState of an SRS resource with

lowestSRS-Resourceld in the SRS resource set”

Question 2: Is UE expected to maintain the pathloss RSs of all the pathloss reference RS in the active UL (or
joint) TCI list?

Answer 2: A UE is expected to maintain the pathloss RSs of all active UL (or joint) TCI states. But the total
number of different path-loss RSs of all active UL (or joint) TCI states is not expected to be larger than 4.

Question 3: What is the UE behavior when number of active UL (or joint) TCI states is larger than 4 if
corresponding pathloss RSs need to be maintained?

Answer 3: The UE is not required to maintain more than 4 PL-RS. The same PL-RS can be used in
more than one UL or Joint TCI states.
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Upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, if all the TCI states in the active TCI
state list is known, UE shall be able to receive PDCCH or PDSCH with the new target TCI states at the first slot that is
after

n + Tparg T3NSRTMeH 4 TO* (T ssp List+ Tsspoproc) / NR slot length.

slot

Where
- _, where Neenl is the number of cells associated with the target TClIs that

are not in the active TCI list, whose SSBs are overlapped. Nceil <Nmax + 1, where Nmax is the number of cells
with PCI different from serving cell, and Nmax = 1.

- Otherwise,
- Thist-ss_List = Ttirst-ssB.

- Tuarq, Thirst-ssB, Tss-proc are defined in clause 8.15.3. Tssp is the SSB periodicity.
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