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Introduction
In RAN4 101e and 101-bis-e, for Unified TCI, WF R4-2120320 [1] and WF R4-2202666 [3] are agreed. Additionally, based on recent progress in RAN1 on this issue, our view on the Unified TCI framework is provided.

Discussion on RRM requirement impacts of Unified TCI
Unified TCI switching for intra-cell BM in a single carrier
In last RAN4 101e meeting, for the MAC-CE based unified TCI state switching in a single carrier, the following are agreed in [1].
[bookmark: _Hlk85623105]Define the following requirements: 
· DCI and MAC-CE based TCI switching delay requirements
· DL/UL TCI switching requirements for both joint TCI and separate TCI.
· UL TCI state switching delay requirements when target TCI is associated with DL-RS
· Pathloss RS switch delay requirement for beam alignment case
MAC-CE based DL/UL TCI switching delay in separate TCI mode for serving cell:
· Re-use existing known conditions for associated DL-RS 
· Re-use existing MAC-CE based TCI switching delay requirements for DL TCI switching delay requirements for PDCCH and PDSCH 
[bookmark: _Hlk90982304]MAC-CE based DL/UL TCI switching delay in Joint TCI mode for serving cell:
· Re-use existing known conditions for associated DL-RS 
PL-RS switching delay requirement for beam alignment case:
· Don’t need to specify additional PL-RS switching delay requirement.


For the case of MAC-CE based DL separate TCI state switching delay, it is already agreed to reuse R15/R16 MAC-CE based DL TCI switching delay requirements. In our understanding, there is no clear differentiation between TCI for PDSCH and TCI for PDCCH in the R17 unified TCI, and the activated TCI state list can be also applied to PDCCH. The TOk in R17 requirements can be clarified as “TOk = 1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise.”
Proposal 1  While re-using existing MAC-CE based TCI switching delay requirements for DL TCI switching delay requirements for PDCCH and PDSCH, the TCI state list considered should not be only for PDSCH.
For MAC-CE based UL separate TCI state switching delay, we observe the following agreements have been made by RAN1.
For definition of UL TCI
Conclusions in RAN1 #104
UL TCI: The source reference signal in the UL TCI provides a reference for determining UL TX spatial filter at least for dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources in a CC.

For the correlation between UL TCI and PL-RS
Agreements in RAN1 #105
[bookmark: _Hlk85639754]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
· Note: PL-RS is assumed to be periodic
[bookmark: _Hlk85639723]
Agreements in RAN1 #106
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
· Any other case, it is defined as beam misalignment


The main difference between R16 UL spatial relation and R17 UL TCI is that the PL-RS can be either associated with or even included in the UL TCI. In other word, if PL-RS is ‘linked’ to, i.e. associated with or included in, this UL TCI, the source RS in an UL TCI may provide not only TX spatial filter information, but also pathloss reference information for UE to calculated UL power. Moreover, based on RAN1 agreements, as long as the UL TCI is activated by MAC-CE, such ‘linked’ PL-RS needs to be maintained. 
From RAN4 perspective, in last meeting, the following is agreed in [2].
Agreements in RAN1 #101-bis-e
MAC-CE based UL TCI state switching delay in separate UL/DL mode
· Known TCI case: 
· THARQ + 3ms + NM*(Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
· NM is equal to 1 if PL-RS is not maintained, and equal to 0 otherwise
· Unknown TCI case: 
· THARQ + 3ms + TL1-RSRP + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)
· RAN4 will further study and confirm the below beam alignment defination as applicability scenario for uplink TCI switching requirements
· If PL-RS is included in UL TCI or joint TCI, PL-RS is identical to the source RS in UL or joint TCI
· If PL-RS is associated UL TCI or joint TCI, PL-RS and source RS in UL or joint TCI is QCL-Type D.


Regarding the beam alignment definition, the case PL-RS associated with UL TCI is also included. In this case, if UL TCI is not in the active list, the PL-RS associated may be already maintained. We think it would be better to also include this case in beam alignment defintion, so as to reduce UL TCI switching delay, although RAN2 has not concluded yet.
Proposal 2  From RAN4 perspective, confirm ‘beam alignment ’ definition as applicability scenario for uplink TCI switching requirements, which include
· If PL-RS is included in UL TCI or joint TCI, PL-RS is identical to the source RS in UL or joint TCI
· If PL-RS is associated with UL TCI or joint TCI, PL-RS and source RS in UL or joint TCI is QCL-Type D.
All above discussion are for the case when a MAC CE activates only one separate DL TCI or one separate UL TCI. In R15/R16, similar requirements are also specified for active TCI state list updates. Note that the active TCI list is only for PDSCH in R15/16. In R17, by one MAC CE, multiple DL TCIs and UL TCIs can be activated simultaneously. The RAN1 agreements are as follows. These codepoints actually reflect the list of activated UL TCI(s) and DL TCI(s).
Agreements in RAN1 #105
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.

Observation 1 In R17 separate TCI, for MAC-CE based TCI state list updates, one MAC CE can update a list with mixed UL TCIs and DL TCIs.
From RAN4 perspective, in last meeting, the following is agreed in [2].
Agreements in RAN1 #101-bis-e
MAC-CE based joint UL and DL TCI state switching delay
· No extra requirement needed for Joint TCI mode, DL and UL requirements can be applicable independently
· Note: it is not expected that UE will be required to make DL reception or UL transmission before UE completes the DL or UL TCI state switching, respectively
· FFS for test procedure for Joint TCI mode

Others
· It is common understanding that TCI state switching delay requirement can be defined for UL TCI and DL TCI switching respectively 
· RAN4 will further study if MAC-CE based TCI state-pair indication requirement will be specified 
· RAN4 is to specified DCI based DL/UL TCI state switch delay for unified TCI based on RAN1 agreements on beam application time (BAT) . FFS on detailed wording to be included in specification.


Here the joint UL and DL TCI switching delay may also include the case of MAC-CE based joint TCI and separate TCI list updates including activation of both UL and DL TCIs in our understanding.
Observation 2  MAC-CE based joint UL and DL TCI switching delay, which is different from MAC-CE joint TCI switching delay, comprises the case of
· MAC-CE based joint TCI switching delay, and
· MAC-CE based separate TCI list updates including activation of both UL and DL TCIs
In this case, the MAC-CE based joint UL and DL TCI switching delay can be impacted by the following factors.
F1: Some of DL TCIs or joint TCIs being activated are not in current active TCI list.
F2: Some of UL TCIs being activated are not in current active TCI list, and the PL-RS list is updated if these UL TCIs are activated. (Not applicable for the joint TCI case)
F3: Some of TCIs being activated are unknown.
In R15/16, TCI state list update requirements are only specified for the known case, i.e., F3 is not considered. However, in R17 it would not be sufficient enough to specify TCI state list update requirements only for the known case. Network may activate both DL TCIs and UL TCIs in one MAC CE simultaneously, and UE need to be ready to monitor DL/UL grant and transmit ACK/NACK based on all the activated TCIs. Therefore, the application time for all DL TCIs and UL TCIs should be aligned. Moreover, even if there is only one unknown DL TCI or in the list, the TCI state list update delay need to follow the DL unknown case, which means UL TCI state switching delay is also impacted. In this case, it is quite important to specify TCI state list update requirements considering both UL TCIs and DL TCIs in the same list. If requirements are specified separately and are only for known case, it would provide implication to both network and UE that, the unknown state of DL TCI being activated may not impact UL. Similar discussion can be applied to the UL TCI. If only some of the UL TCIs are unknown, TCI switching delay requirements follow the UL unknown case, and DL TCI state switching delay is also impacted.
For the joint TCI switching delay or joint TCI state list update delay, the situation would be the same. 
In Figure 2.1-1, we have illustrated the proposed timeline for UL TCI switching, DL TCL TCI switching. If any DL TCI is unknown, KD = 1 and TO is TOuk specified in R15/16 requirements for TCI switching. If all DL TCIs are known, KD = 0, and TO is TOk as discussed above. If any UL TCI is unknown, KU = 1, otherwise KU=0.
Similar discussion can be applied to the F1 issue. If all DL TCIs are known, and at least one DL TCI is not tracked, the additional T_firstSSB is needed.
For F2, the maintained PL-RS list update delay is impacted. Therefore, NM needs to be considered.

 
Figure 2.1-1  Joint UL and DL TCI state switching delay for MAC-CE based TCI state list update
Therefore, from OTA testing perspective, it is important to introduce reference point in time domain for the test cases. The reference point should be the later one between endpoints for DL TCI switching delay and UL TCI switching delay, respectively.
Proposal 3  For MAC CE based TCI state list update, specify requirements for the case when not all TCI states are known.
Proposal 4  For MAC-CE based joint UL and DL TCI switching delay, introduce reference point in time domain for OTA testing purpose, while the reference point is the later one between endpoints for DL TCI switching delay and UL TCI switching delay, respectively.
Proposal 5  If there is at least one unknown DL or UL TCI in the TCI list being activated, the requirement for TCI state list update delay follow the respective unknown case, i.e. extra delay for the respective L1-RSRP measurement is considered.
Regarding MAC CE based joint TCI state list update, since the unknown case can be covered single joint TCI update, we do not think it is quite necessary to specify requirement for the case when some of the joint TCI are unknown. R15/16 approach can be reused.
Table 2.1-1 summarize the RRM requirements that proposed to be specified for MAC CE based TCI state update delay if the MAC CE is received in slot n. Note that for all cases, old TCI states are still applicable at least until slot n+.
Table 2.1-1  Proposed RRM requirements for MAC CE based TCI state update delay.
	Type of delay requirements
	Known or Unknown
	new TCI applicable for PDCCH/PDSCH after slot
	new TCI applicable for PUSCH/PUCCH after slot
	Note

	separate DL TCI update delay
	Known
	n+ + (THARQ +TOk*(Tfirst-SSB + TSSB-proc)) /NR slot length
	n
	No target UL TCI is activated for UL, the default UL TCI applies.

	
	Unknown
	n+  + (THARQ + TL1-RSRP, DL + TOuk*(Tfirst-SSB+ TSSB-proc)) / NR slot length
	
	

	separate UL TCI update delay
	Known
	n

	n +  + (THARQ + NM * (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)) / NR slot length
NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise
	No target DL TCI is activated for UL, the default DL TCI applies.


	
	Unknown
	
	n +  + (THARQ + TL1-RSRP,UL + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)) / NR slot length
	

	separate DL TCI state list update delay 
	reflected in KD
	n+  + (THARQ + KD* TL1-RSRP, DL+ TO*(Tfirst-SSB + TSSB-proc)) / NR slot length
If any DL TCI is unknown, KD = 1 and TO is TOuk
If all DL TCIs are known, KD = 0, and TO is TOk. 
	See Note.
	If target UL TCI is also activated, the reference point for OTA testing in time domain is the later one between endpoints for DL TCI switching delay and UL TCI switching delay, respectively.

	separate UL TCI state list update delay (with X DL TCI, Y UL TCI)
	reflected in KU
	See Note
	n+  + (THARQ + KU*TL1-RSRP, UL + NM * (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms))) / NR slot length
If any UL TCI is unknown, KU = 1 and NM is 1
If all UL TCIs are known, KU = 0, and NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.

	If DL TCI is also activated, the reference point for OTA testing in time domain is the later one between endpoints for DL TCI switching delay and UL TCI switching delay, respectively.

	Joint TCI state update delay
	Known
	n+ + (THARQ +TOk*(Tfirst-SSB + TSSB-proc)) /NR slot length
	n +  + (THARQ + NM * (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)) / NR slot length
NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise
	The reference point for OTA testing in time domain is the later one between endpoints for DL TCI switching delay and UL TCI switching delay, respectively.

	
	Unknown
	n + + (THARQ + TL1-RSRP +TOuk*(Tfirst-SSB+ TSSB-proc)) / NR slot length
	n +  + (THARQ + TL1-RSRP + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms)) / NR slot length
	

	Joint TCI state list delay
	reflected in KJ
	n+  + (THARQ + KJ* TL1-RSRP, DL+ TO*(Tfirst-SSB + TSSB-proc)) / NR slot length
If any Joint TCI is unknown, KJ = 1 and TO is TOuk
If all Joint TCIs are known, KJ = 0, and TO is TOk.
	n+  + (THARQ + KJ*TL1-RSRP, UL + NM * (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms))) / NR slot length
If any UL TCI is unknown, KJ = 1 and NM is 1
If all UL TCIs are known, KJ = 0, and NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
	The reference point for OTA testing in time domain is the later one between endpoints for DL TCI switching delay and UL TCI switching delay, respectively.




Common TCI state switching for intra-cell BM in CA 
In R17, regarding this unified TCI, it is agreed to support common TCI state indication across CCs. The RAN1 agreements is as follows.
Agreement in RAN1 103
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:
· The above applies to intra-band CA
· The above applies to joint DL/UL and separate DL/UL beam indications 
· 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
· The common TCI state ID implies that the same/single RS determined according to the TCI state(s) indicated by a common TCI state ID is used to provide QCL Type-D indication and to determine UL TX spatial filter across the set of configured CCs

Based on RAN1 agreements, the common TCI can be applied to both joint TCI and separate TCI. The QCL information provided in the common TCI state are only QCL-D or UL TX spatial filter. The source RS for providing QCL-A or QCL-C is still in the same CC as the target cell. In practice, at least for FR2 CA, it is quite a useful scenario to configure TCIs for both SpCell and SCell, and there is tremendous discussion on IBM/CBM from R15 to R17. 
Proposal 6  Specify requirements for common TCI state switching delay in CA scenario, i.e. the switching delay between the TCI states whose QCL-D or UL TX filter is determined by a source RS in one of the CCs, while QCL-A or QCL-C is still determined by the RS in each CC.
Since only intra-band CA case is considered in the common TCI, in FR2 the same Rx beam should be considered across CCs for the CBM case in FR2. For FR1, if only intra-band CA scenario is considered, the co-located case will be considered, and the AGC gain can be viewed as the same across CCs. Therefore, only one known status is needed for one common TCI. 
However, regarding the timing, each CC may have its own QCL-A source. Regarding PL-RS, if the case associated with associated with UL TCI or joint TCI is considered, each CC may have its own status whether PL-RS is maintained or not. Therefore, we have the following proposal.
Proposal 7  If common TCI is known, UE checks TOk for DL on a per-CC basis, and the requirements for DL TCI switching delay follows TOk=1 if at least in one CC, the corresponding source RS is not tracked according to the active TCI state list. 
Proposal 8  If common TCI is known, UE checks NM for UL on a per-CC basis, and the requirements for UL TCI switching delay follows NM=1 if at least in one CC, the corresponding PL-RS is not maintained according to the active TCI state list. 

[bookmark: _Hlk91952350]TCI state switching for inter-cell BM
In RAN4 101-e and RAN4 101-bis-e meeting, there were debates on whether the non-serving cell, i.e. the cell with different PCI, can be regarded as exactly the same as a serving cell. Finally, in [1][2], the following agreements are achieved.
Agreements in RAN4 101-e
Issue 7: TCI switch delay requirements for target TCI is associated with non-serving cell (i.e., cell with different PCI)
· Re-use existing known conditions for associated DL-RS 

Agreements in RAN4 101-bis-e
· Switching delay requirements for unified TCI associated with ”NSC”
· NSC in TCI switching delay will be specified as ”a cell with PCI different from a serving cell”
· MAC-CE based and DCI based TCI switching delay does not have difference for a serving cell and a cell with PCI different from a serving cell based on the following conditions. 
· Active BWP of cell with different PCI shall be within active BWP of serving cell 
· SCS between cell with different PCI and serving cell shall the same 
· Timing offset between SC and NSC are within CP 
· RAN4 will further study whether to specify the requirements if above conditions do not meet. 


Regarding the second bullet, in our understanding, the known status of the cell with PCI different from a serving cell is specified here. For the 1st and 2nd sub bullets, based on RAN1 LS cc RAN4 [3], it is already agreed that
· Question 5: Does the TRP with different PCI have an independent physical layer configuration, e.g. for PUSCH/PDSCH/PDCCH/PUCCH and PRACH? 
· Answer 5: There is only one physical layer configuration and that is applied to all the PUSCH/PUCCH/PDSCH/PDCCH associated with TCI state that is associated with either serving cell PCI or another different PCI. Regarding the PRACH transmission, RAN1 has not discussed configuration of PRACH for a TRP with different PCI.
· Question 5-a): Configuration differences: Does RAN1 assume that only certain parameters can be different from the serving cell and if so, which ones? 
· Answer 5.a: RAN1 has not discussed or concluded to provide configuration parameter(s) for TRP with different PCI.

Note that for inter-cell beam managements, in WF-2202772 [4], the following are agreed as known conditions
· Known condition for cell with different PCI shall include at least 
· RAN1 agreements for non-serving cell, i.e., same center frequency, SCS, SFN offset 
· Cell detectable condition (FFS : existing intra-frequency measurement can be reused) 
· Timing alignment between serving cell and cell with different PCI are within CP 
· FFS other conditions

Therefore, the 1st and 2nd sub bullets can be covered by RAN1 agreements. For activation of TCI from cell with PCI different from a serving cell, it is also important to ensure the cell is detectable. Therefore, we have the following proposal.
Proposal 9  Update the second bullet under TCIs associated with ‘NSC’ as
‘MAC-CE based and DCI based TCI switching delay does not have difference for a serving cell and a cell with PCI different from a serving cell, if the cell with PCI different from a serving cell meets the known condition specified for inter-cell beam measurements’
In Figure 2.3-1, an example of procedure for the inter-cell BM is provided. The activation of ‘cell with different PCI’ should be optionally based on L1 measurement and reporting. Before the TCI from ‘cell with different PCI’ is activated by MAC-CE, UE can assume that it has no actual connection to the ‘cell with different PCI’. Therefore, UE may need to check whether the ‘cell with different PCI’ is known or unknown upon reception of this MAC CE
[bookmark: _Hlk91952753][image: D:\Users\11091095\AppData\Roaming\vchat\ChatFiles\2021-12\cbe5e6af-88e0-423a-961d-5088c7e4853c.png]
Figure 2.3-1  An example of signaling procedure for the inter-cell BM
Proposal 10  For MAC-CE based TCI state activation, if the TCI state being activated belongs to a cell with different PCI, UE need to check whether the ‘cell with different PCI’ is known before checking whether the TCI state is known.
In R15/R16, requirements for SCell activation delay of both known case and the unknown case are specified. For the known case, the following differences between SCell and ‘cell with different PCI’ need to be considered:
· L3 SCell measurements are performed based on the configured periodicity of deactivated SCells, while L3 measurements for ‘cell with different PCI’ can be performed only in the intra-frequency layer for the SpCell, i.e based on the periodicity of intra-frequency SMTC configured for the SpCell. In general, much shorter periodicity of measurements can be assumed for the ‘cell with different PCI’.
· For SCell activation delay requirements, the end point is the time UE can provide valid CSI to the SCell. However, even though the same methodology can be re-used for the cell with different PCI, so that the network may know the completion of the TCI state switching to the other cell, there is no clear RAN1 agreements on this behaviour. Another understanding based on RAN1 agreements is that, since it is for intra-DU case, network may always ensure that the ‘cell with different PCI’ is accessible for this UE via other methods, and therefore there is no need to use CSI report as validation. Note that for intra-cell TCI state switching, there is never any feedback from UE on whether the TCI state switching is successful or not.
· In R15/R16 SCell activation delay requirements, AGC re-tuning for the intra-band CA case need to be done simultaneously for all CCs in the same band. However, for activation of ‘cell with different PCI’, since only intra-frequency layer is considered, similar to the case of intra-frequency DAPS HO, there is no need to consider SMTC as interruption for both SpCell and all active SCells. On the other hand, for DAPS HO, activation of another cell with different PCI cause interruption due to baseband and RF adjustment. However, since the physical layer configuration for serving cell and a cell with different PCI is the same, there is no need to introduce interruption for this case.
Observation 3  The L3 measurement periodicity considered for the activation requirements in ‘cell with different PCI’ can be much shorter than that for SCell activation
Observation 4  How does network know whether UE has successfully switched the TCI to a ‘cell with different PCI’ not is still unclear based RAN1/RAN2 conclusions.
Observation 5  Interruption is considered in intra-frequency DAPS HO due to the baseband and RF adjustments for the activation of another cell, but seems not needed for activation of cell with PCI different from serving cell.
Based on above observations, we may have the following proposal.
Proposal 10  For known conditions, update bullet 2, i.e. ‘Cell detectable condition (FFS: existing intra-frequency measurement can be reused)’, as
· after the corresponding cells configured for L1 measurements meet the detectable condition in 9.2.2 for [X=5] seconds
and exact value of X can be further discussed.
Proposal 11  For MAC-CE based TCI state activation, no RRM requirements is specified for TCI associated to the unknown cells.
For DL TCIs, regarding the T_first SSB measurement for AGC and time-frequency tracking, if TCIs for both serving cell and a cell with different PCI are activated, the overlapping SSB for serving cell and a cell with different PCI may also have impact on this part. In our view, this is only for R17 unified TCI, the legacy UE behaviour is not impacted. Therefore, for TCI state list update requirements, T_first_SSB should be scale by the number of cells whose SSBs for tracking are overlapped. In this case, the serving cell would also be included.
The same situation can be found for the T_PL-RS and Tfor UL TCIs. If the not-maintained PL-RS are SSBs and they are overlapped, they may not be measured at the same time. Therefore, scaling by number of cells may also impact.
Proposal 12  For DL TCI state list update requirements, T_first_SSB should be scale by the number of cells associated with the target UL TCIs whose SSBs for tracking are overlapped.
Proposal 13  For UL TCI state list update requirements, T_first_PL-RS and T_PL-RS should be scale by the number of cells associated with the target UL TCIs whose not-maintained PL-RSs are SSBs, and these SSBs are overlapped
[bookmark: _GoBack]Conclusion
Based on above analysis, we have following observations and proposals.
Proposal 1  While re-using existing MAC-CE based TCI switching delay requirements for DL TCI switching delay requirements for PDCCH and PDSCH, the TCI state list considered should not be only for PDSCH.
Proposal 2  From RAN4 perspective, confirm ‘beam alignment ’ definition as applicability scenario for uplink TCI switching requirements, which include
· If PL-RS is included in UL TCI or joint TCI, PL-RS is identical to the source RS in UL or joint TCI
· If PL-RS is associated with UL TCI or joint TCI, PL-RS and source RS in UL or joint TCI is QCL-Type D.
Observation 1 In R17 separate TCI, for MAC-CE based TCI state list updates, one MAC CE can update a list with mixed UL TCIs and DL TCIs.
Observation 2  MAC-CE based joint UL and DL TCI switching delay, which is different from MAC-CE joint TCI switching delay, comprises the case of
· MAC-CE based joint TCI switching delay, and
· MAC-CE based separate TCI list updates including activation of both UL and DL TCIs
Proposal 3  For MAC CE based TCI state list update, specify requirements for the case when not all TCI states are known.
Proposal 4  For MAC-CE based joint UL and DL TCI switching delay, introduce reference point in time domain for OTA testing purpose, while the reference point is the later one between endpoints for DL TCI switching delay and UL TCI switching delay, respectively.
Proposal 5  If there is at least one unknown DL or UL TCI in the TCI list being activated, the requirement for TCI state list update delay follow the respective unknown case, i.e. extra delay for the respective L1-RSRP measurement is considered.
Proposal 6  Specify requirements for common TCI state switching delay in CA scenario, i.e. the switching delay between the TCI states whose QCL-D or UL TX filter is determined by a source RS in one of the CCs, while QCL-A or QCL-C is still determined by the RS in each CC.
Proposal 7  If common TCI is known, UE checks TOk for DL on a per-CC basis, and the requirements for DL TCI switching delay follows TOk=1 if at least in one CC, the corresponding source RS is not tracked according to the active TCI state list. 
Proposal 8  If common TCI is known, UE checks NM for UL on a per-CC basis, and the requirements for UL TCI switching delay follows NM=1 if at least in one CC, the corresponding PL-RS is not maintained according to the active TCI state list. 
Proposal 9  Update the second bullet under TCIs associated with ‘NSC’ as
‘MAC-CE based and DCI based TCI switching delay does not have difference for a serving cell and a cell with PCI different from a serving cell, if the cell with PCI different from a serving cell meets the known condition specified for inter-cell beam measurements’
Proposal 10  For MAC-CE based TCI state activation, if the TCI state being activated belongs to a cell with different PCI, UE need to check whether the ‘cell with different PCI’ is known before checking whether the TCI state is known.
Observation 3  The L3 measurement periodicity considered for the activation requirements in ‘cell with different PCI’ can be much shorter than that for SCell activation
Observation 4  How does network know whether UE has successfully switched the TCI to a ‘cell with different PCI’ not is still unclear based RAN1/RAN2 conclusions.
Observation 5  Interruption is considered in intra-frequency DAPS HO due to the baseband and RF adjustments for the activation of another cell, but seems not needed for activation of cell with PCI different from serving cell.
Proposal 10  For known conditions, update bullet 2, i.e. ‘Cell detectable condition (FFS: existing intra-frequency measurement can be reused)’, as
· after the corresponding cells configured for L1 measurements meet the detectable condition in 9.2.2 for [X=5] seconds
and exact value of X can be further discussed.
Proposal 11  For MAC-CE based TCI state activation, no RRM requirements is specified for TCI associated to the unknown cells.
Proposal 12  For DL TCI state list update requirements, T_first_SSB should be scale by the number of cells associated with the target UL TCIs whose SSBs for tracking are overlapped.
Proposal 13  For UL TCI state list update requirements, T_first_PL-RS and T_PL-RS should be scale by the number of cells associated with the target UL TCIs whose not-maintained PL-RSs are SSBs, and these SSBs are overlapped
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