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1 Finalization of RLM requirements (AI: 6.10.7.1)
1.1 Contributions list

	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1905916
	Applicability of RLM requirement considering colliding DL reception (section 8.1.3)
	Intel Corporation
	draftCR
	Endorsement
	6.10.7.1.2

	R4-1906240
	CR section 8.1.2.3, 8.1.3.3 Requirement for simultaneous SSB and CSI-RS RLM
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.1.1

	R4-1906354
	Discussion on requirements for RLM in FR2
	MediaTek inc.
	discussion
	Discussion
	6.10.7.1.2

	R4-1906355
	CR for CSI-RS based radio link monitoring
	MediaTek inc.
	draftCR
	Endorsement
	6.10.7.1.2

	R4-1906535
	Discussion on remaining issues in RLM requirements
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.1.1

	R4-1906536
	CR on measurement restriction for RLM (section 8.1.1, 8.1.2, 8.1.3)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.1.1

	R4-1906537
	CR on scheduling restriction for RLM (section 8.1.7)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.1.2

	R4-1907180
	Requirements of simultaneous reception of SSB and CSI-RS in FR2
	Qualcomm UK Ltd
	discussion
	Discussion
	6.10.7.1.1

	R4-1907182
	Requirements of simultaneous reception of SSB and CSI-RS in FR1 and FR2
	Qualcomm UK Ltd
	CR
	 
	6.10.7.1.1


1.2 Discussion:

· Scaling factor N for CSI-RS RLM in FR2

· Option1 (MTK):  For CSI-RS RLM in FR2, the requirements doesn’t apply when the CSI-RS resource in the active TCI state of CORESET is the same CSI-RS resource for RLM, and the TCI state information of the CSI-RS resource is not given, wherein the TCI state information means QCL Type-D to SSB for L1-RSRP or CSI-RS with repetition ON.

Agreement in the RRM chairman notes: For either the collision outside SMTC or within SMTC, the previous agreement can be followed, i.e., UE can drop any one of two measurements and it is up to UE implementation to conduct the activities for measurement, if the colliding happens 

· Measurement restriction for simultaneous reception of SSB and CSI-RS 

Agreement in the RRM chairman notes: 

· For either the collision outside SMTC or within SMTC, the previous agreement can be followed, i.e., UE can drop any one of two measurements and it is up to UE implementation to conduct the activities for measurement, if the colliding happens 

· FFS to capture the above bullet in the specification.

Any other issues to be discussed further?
1.3 Agreements:

2 Finalization of SCell activation delay requirements (AI: 6.10.7.2)
2.1 Contributions list
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1905358
	Further discussion on SCell activation requirement for the first SCell in FR2 band
	CATT
	discussion
	Discussion
	6.10.7.2.1

	R4-1905359
	CR on SCell activation and deactivation delay requirements
	CATT
	draftCR
	Endorsement
	6.10.7.2.1

	R4-1905761
	Discussion on SCell activation delay in FR2
	Intel Corporation
	discussion
	Discussion
	6.10.7.2

	R4-1905935
	SCell activation delay in FR2 and Known cell condition for FR2
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.10.7.2

	R4-1905936
	SCell activation delay in FR2 38.133
	Nokia, Nokia Shanghai Bell
	draftCR
	Approval
	6.10.7.2

	R4-1906287
	On SCell activation delay
	NTT DOCOMO, INC.
	discussion
	 
	6.10.7.2.1

	R4-1906288
	On definition of known cell
	NTT DOCOMO, INC.
	discussion
	 
	6.10.7.2.2

	R4-1906318
	SCell Activation delay in FR2 band
	NEC
	discussion
	Approval
	6.10.7.2.1

	R4-1906356
	Discussion on the first SCell activation in FR2
	MediaTek inc.
	discussion
	Discussion
	6.10.7.2

	R4-1906538
	Further discussion on Scell activation requirements
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.2.1

	R4-1906539
	Discussion on remaining issues in known cell condition for SCell activation
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.2.2

	R4-1906540
	CR on SCell activation requirements (section 8.3.2)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.2

	R4-1906888
	On L1-RSRP reporting and TCI state activation at SCell activation
	Ericsson
	discussion
	Discussion
	6.10.7.2.1

	R4-1906889
	CR 38.133 (8.3.2) L1-RSRP reporting and TCI state activation at SCell activation
	Ericsson
	draftCR
	Endorsement
	6.10.7.2.1

	R4-1906974
	Scell activation timeline in FR2
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.2.1

	R4-1906975
	Known cell condition for Scell activation in FR2
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.2.2

	R4-1906985
	Disucssion on Scell activation timeline in FR2
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.2.1

	R4-1906986
	Disucssion on Known cell condition for Scell activation in FR2
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.2.2

	R4-1906990
	Reply LS on maximum allowed SCell activation delay
	Qualcomm Incorporated
	LS out
	Approval
	6.10.7.2


2.2 Discussion:

· Definition of known cell:
Agreement in RRM chairman notes: 

· This known cell is defined by the period from the latest L3 reporting to the time when UE receives MAC CE command for TCI activation.

· SCell activation command is assumed to be received after L3 reporting and no later than the time when UE receives MAC CE command for TCI activation.

· If the period is less than X, the cell is considered as known. Otherwise the cell is considered as unknown.

· During the period from the L3-reporting to the valid CQI reporting, the SSB with the reported index remains detectable.

Discussion:
Tentative agreement: for X value in the above agreement to define the known cell

· Option 2: X = max(K*measCycleSCell, K*DRX cycles)

· K = 40 for PC1 and K = 24 for other power classes

· Option 6 : X is the same as the period for defition of known TCI state.

QC: the larger of the two
HW: support option 6

Nokia: for TCI we have refine beam procedure. if SCell has large coverage, then we need to discuss if new beam shall be used.

QC: agree with Nokia.

Intel: even with same X, do you mean the old beam in this case is not reliable?

DCM: we cannot agree on option 6 before we finalize the X in option 6.

QC: UE will do measurement as it wants

Intel: but why UE need to do so if UE has been configured with long measurement cycle already?
Nokia: Scell activation is not beam activation.

Agreement: X is FFS to define condition for the known cell
· SCell activation delay for the first cell in the FR2 band:
Agreement in RRM chairman notes: for the SCell activation time for both unknown and known cases, 

· Tactivation_time = TMAC-CE,SCell+TMAC-CE,TCI + TFineTiming+TL1-RSRP,measure+TL1-RSRP,report + TCellsearch + TAGC + Tuncertainty + [TCSI-RS_resource_configuration]

· Discussion:
· [TCSI-RS_resource_configuration]:

· Proposal (Huawei): For SCell activation, if TCI state for CSI-RS for CQI is not provided, UE may assume the CSI-RS is TypeD-QCL-ed with the PDCCH TCI until network explicitly provides the TCI state for the CSI-RS.
Ericsson: what is the network based TCI would be used? L1-RSRP measurement based? Network doesn’t know which Tx beam to send signal to UE.

Intel: use the TCI for PDCCH before activation.

MTK/QC: need to be further check with RAN1.

Nokia: it’s has something need to check with RAN1. Need a LS for information.

Intel: we can find a way without impact on RAN1
· Definition:

· Length:

· Known: ?

· Unknown: ?
· For TMAC-CE,SCell 

· Tentative agreement: 3ms + (n-1)*Z
Z is the additional processing time for extra MAC CEs and n is the total number of MAC CE received at same time as activation command

QC: if all the MAC CE arrived at the same time?

NEC: share same view as Qualcomm.
Intel: 1Tharq and multiple MAC CE decoding time

CATT: 3ms shall include everything inside.

Ericsson: need to check with RAN1/2

· For TMAC-CE,TCI 

· Option 1: TMAC-CE,TCI includes the time for TCI activation for PDSCH and PDCCH

· Option 2: TMAC-CE,TCI includes the time for TCI activation for PDCCH only
DCM: option 1 is PDCCH TCI activation plus PDSCH TCI activation 

QC: similar case as multiple MAC CEs come in
QC: we only define the certain cases, e.g. MAC CEs received at same time

· MAC CE for Scell activation

· MAC CE for PDCCH TCI activation

· MAC CE for PDSCH TCI activation

· MAC CE for CSI-RS TCI activation for CQI (SP only)
Agreement:

· For TFineTiming 

· known: (time period between UE finish decoding the last MAC CE message and the timing of first complete available SSB corresponding to the TCI state) + TSSB_processing (TSSB_processing = 2ms)

· unknown: (time period between UE finish decoding the last MAC CE message and the timing of first complete available SSB corresponding to the TCI state) + TSSB_processing (TSSB_processing = 2ms) 
· For unknown case, the requirement is only defined provided that the MAC CE for PDCCH TCI , MAC CE for PDSCH TCI and MAC CE for CSI-RS CQI reporting is after the L1-RSRP measurement reporting.

This fine timing tracking agreement will also applied for TCI state change requirement.
Nokia: for unknown UE need to do L1-RSRP measurement

Intel: for measurement UE doesn’t need to find time
· For TL1-RSRP,measure+TL1-RSRP,report:

· Known: 0 (agreement in RRM chairman notes)

· Unknown: same as agreement in TCI discussion

· For SSB and periodic CSI-RS: TL1-RSRP, which is the time for L1-RSRP measurement as specified in clause 9.5 in TS38.133.

· With the assumption that M=1

· For TCellsearch:

· Possible agreement: (8*TSMTC_SCell +2ms)
· For TAGC:

· Known: 0 (agreement in RRM chairman notes)

· Unknown: 8*2*TSMTC_SCell
· For Tuncertainty: (agreement in RRM chairman notes)

· Tuncertainty is defined as the time period between receptions of Scell activation MAC CE and TCI activation MAC CE 

· SCell activation delay (there is at least one active serving cell on that FR2 band):

Discussion:
Tenative Agreement: If the SCell being activated belongs to FR2, Tactivation_time is:

-
3ms if there is at least one active serving cell on that FR2 band, and the UE is not provided with any SMTC for the SCell.
· L1-RSRP reporting during SCell activation
Discussion:
· Proposal (Ericsson): In case the UE is requested to report L1-RSRP during the SCell activation, starting from the slot specified in section 4.3 of [3] (timing for secondary Cell activation/deactivation) and before a full L1-RSRP measurement has been completed, the UE shall report lowest valid L1-RSRP range if the UE has available uplink resources to report L1-RSRP for the SCell. At latest in the SSB-Index-RSRP reporting occasion following upon slot n + [THARQ + Tactivation_time + TL1-RSRP], where TL1-RSRP is the L1-RSRP measurement period based on configuration [M = 3] and [N = 1], shall the UE provide a valid L1-RSRP report.
3 Finalization of PSCell addition/release requirements (36.133) (AI: 6.10.7.3)
3.1 Contributions list

	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1905937
	PSCell addition delay in FR2 and Known cell condition for FR2
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.10.7.3

	R4-1905938
	PSCell addition delay in FR2 36.133 rel-15
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.10.7.3

	R4-1905939
	PSCell addition delay in FR2 36.133 rel-16
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.10.7.3

	R4-1905940
	PSCell addition delay in FR2 38.133
	Nokia, Nokia Shanghai Bell
	draftCR
	Approval
	6.10.7.3

	R4-1906482
	CR on PSCell addition delay R15
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.3.1

	R4-1906483
	CR on PSCell addition delay R16
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.3.1

	R4-1906524
	Correction on interruption for PSCell release
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.3.2


3.2 Discussion:

· Summary of open issues: 

· Discussion on proposals from Nokia:
· For FR2 the conditions for a PSCell is that it remain detectable during [X+Y] ms.

· For FR2 the conditions for the known PSCell is that the SSB remains detectable during [Y] ms.

· The conditions for known PSCell, X+Y, when in an FR2 band is a 5 seconds period.

· The conditions for known SSB, Y, considering PSCell addition in an FR2 band is equal to the PSCell Addition Delay.

· Known PSCell addition delay = Y = Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms.

· For known PSCell addition Tsearch = 0.

Agreement in RRM chairman notes: 

· The known PSCell is defined by the period from the latest L3 reporting to the time when UE receives RRC meassage including PSCell addtion

· If the period is less than Y, the cell is considered as known. Otherwise the cell is considered as unknown.

· During the period from the L3-reporting to the time for UE to send PRACH, the SSB with the reported index remains detectable.

Discussion:

The Y for the known and unknown condition is FFS

· 5 seconds?
For Known PSCell addition:

Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms.

Which component in the above equation is 0, e.g. Tsearch = 0
4 Finalization of TCI state switching requirements (AI: 6.10.7.4)

4.1 Contributions list

	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1905360
	Further discussion on TCI state switching requirements
	CATT
	discussion
	Discussion
	6.10.7.4.1

	R4-1905361
	CR on TCI state switching delay
	CATT
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1905362
	CR on interruption due to TCI state switching
	CATT
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1905363
	CR on adding references to TS38.133
	CATT
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1905705
	Discussion on TCI State Switching Requirements
	Intel Corporation
	discussion
	Discussion
	6.10.7.4.1

	R4-1905706
	Draft CR to 38.133 on TCI State Switching Requirements (Section 8.10)
	Intel Corporation
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1905941
	TCI State Switching Delay Requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.10.7.4

	R4-1905942
	CR for TCI State Switching Delay Requirements
	Nokia, Nokia Shanghai Bell
	draftCR
	Approval
	6.10.7.4

	R4-1906149
	Remaining issues on requirements for TCI state switching
	NTT DOCOMO, INC.
	discussion
	Discussion
	6.10.7.4.1

	R4-1906319
	Delay requirements for active TCI state switch
	NEC
	discussion
	Approval
	6.10.7.4.1

	R4-1906321
	Draft CR to 38.133: TCI state switch delay requirements
	NEC
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1906357
	Discussion on TCI switching
	MediaTek inc.
	discussion
	Discussion
	6.10.7.4

	R4-1906484
	Discussion on the TCI state swittching
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.4.1

	R4-1906485
	CR on the TCI switching delay (section 8.9)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1906899
	On TCI state switching requirements
	Ericsson
	discussion
	Discussion
	6.10.7.4.1

	R4-1906900
	CR 38.133 (8.10) Correction of Active TCI state switching delay requirement
	Ericsson
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1906978
	Delay Requirements for active TCI state switch for PDCCH and PDSCH
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.4.1

	R4-1906989
	Disucssion on Delay Requirements for active TCI state switch for PDCCH and PDSCH
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.4.1


4.2 Discussion:

Open issues (from WF R4-1904700):

1. Definition of known/unknown TCI state 
2. MAC CE based TCI state switch for PDCCH
3. DCI based TCI state switch for PDSCH
4. Requirements for RRC based TCI state switch
5. Interruption due to TCI state switch
6. TCI for SCell activation 

7. Requirement for MAC-CE based active TCI state list activation

1. Definition of known/unknown TCI state

Applicability of known/ unknown:
Agreement in RRM chairman notes 

Agreement: Definition of known and unknown TCI state applies for UE supporting all Power Classes
Definition of known TCI state:
Agreement in RRM chairman notes 

· The known TCI state is defined by the time from the latest measurement for the TCI to when TCI activation command is received, 

· If the period is less than X, the TCI state is considered as known. Otherwise the TCI state is considered as unknown.

· Before when TCI activation command is received

· L1 RSRP measurement corresponding that TCI state should be reported

· The TCI activation list in MAC CE should be valid for DCI based TCI switching

· During the time from the latest measurement for the TCI, the target TCI remains detectable until the end of TCI switching period

· A TCI state is detectable if its SNR > [k] dB based on the same RX beam

· For k value, L1-RSRP reporting side condition defined in Section B.2.4 is reused for detectable TCI state.

· For the test case, network should ensure the highest aggregation level for PDCCH and the lowest MCS for PDSCH.

Discussion
Conditions for known TCI state
Agreement:

· The known TCI state is defined by the time from the latest measurement resource for the TCI to when TCI activation command is received, 

· If the period is less than X, the TCI state is considered as known. Otherwise the TCI state is considered as unknown.

· Before when TCI activation command is received

· L1 RSRP measurement for the RS to which the target TCI is QCLed with should be reported
Note: the condition of the latest measurement resource for Known case might be revisited if any issue identified.
MTK: MAC CE based TCI change, the target TCI shall be in the list of active TCI
QC: is this for PDCCH or PDSCH?

QC: once the TCI is known, you maintain the beam info and timing.

Intel: we have additional time for timing acquiring, UE know the Rx beam but not the Rx timing

QC: we define tracking means you have Rx beam info but you may not have timing in the loop 

HW: why L1-RSRP measurement corresponding that TCI?

Intel: the time X is between measurement occasion and MAC CE command

HW: but the aperiodic reporting will be very close to the measurement resource

QC/Intel: up to network

Agreement:
Conditions for detectable:
· A TCI state is detectable if its SNR > [k] dB based on the same RX beam

· For k value, L1-RSRP reporting side condition defined in Section B.2.4 is reused for detectable TCI state.

· For the test case, network should ensure the highest aggregation level for PDCCH and the lowest MCS for PDSCH.
Discussion 

· Known TCI state is based on a Xms from the latest measurement for the TCI to when TCI activation command is received
· Option 1 (MTK, Huawei):
 80ms, 

· Option 2 (MTK, ): 160ms, 

· Option 3  (Intel): 1280ms for PC1; 160ms for PC 2/3/4

· Option 4 (DoCoMo, ): 320ms, 

· Option 5 (NEC ): 500ms, 

· Option 6 (CATT) : max(measCycleSCell, DRX cycle)

· Option 7 (Nokia) : Based on L1-RSRP reporting periodicity

Intel: option 3, based on the assumption that PC1 is stationary and can have longer one.
Ericsson: it’s difficult to differentiate based on PCs.

QC: agree with Ericsson. Network will choose reporting periodicity as same value for all kinds UE.

HW: FR2 may have more frequent reporting.

Nokia: if the value is fixed very low and makes NW configure report too often.
Intel: which number is not that small?

QC: we need second level for the X

HW: the reporting periodicity is up to 80ms

2. MAC CE based TCI state switch for PDCCH

Applicability of requirements for known/unknown:
Agreement in RRM chairman notes 

Define requirements for known and unknown for MAC CE based TCI state switch for PDCCH apply for UE supporting Power Class 2/3/4
Requirements for TCI state switch that has not been measured by the UE

·  FFS if RAN4 need to take into account the case that UE never report L1-RSRP or L3-RSRP for target TCI to network before receiving the TCI change command
From Chairman’s notes:

Tentative agreement: Apply the requirement of MAC CE based TCI state switching to unknown TCI state for the scenario where there is no report L1-RSRP or L3-RSRP for target TCI
Discussion
· Option 1 (Intel, QC): No requirements

· Option 2 (HW, Nokia): Similar to unknown TCI state switching
Agreement:

In case there is no report L1-RSRP or L3-RSRP for target TCI, the requirement would be same as unknown TCI state switching case, but no test case would be introduced for this case of no report L1-RSRP or L3-RSRP for target TCI.

Intel: prefer option 1
Nokia: requirement wise is similar as unknown case

Intel: our concern is network motivation

QC: NW has no idea if UE could see TCI

CATT: how to capture into spec?

Nokia: the no report case is not covered by the unknown condition

Delay requirements for MAC CE based TCI state switch for known TCI
From Chairman’s notes:
· Define MAC CE based TCI state switch to known TCI state as

· TTCI-Switch, MAC-CE, known = 1 additional SSB + TSSB_processing + THARQ + 3ms

· Whether to have 1 additional SSB

· If the target TCI is on the lists of active TCI state for PDSCH, then 1 additional SSB is not needed

· Otherwise, 1 additional SSB is needed.

· TSSB_processing = 2ms

Delay requirements for MAC CE based TCI state switch for unknown TCI
From Chairman’s notes:
Agreement:

· Define MAC CE based TCI state switch to unknown TCI state as

· TTCI-Switch, MAC-CE, unknown = TRxBeamAcq + THARQ + 3ms+ [1 additional SSB]

· Define TRxBeamAcq as: 

· For SSB and periodic CSI-RS: TL1-RSRP, which is the time for L1-RSRP measurement as specified in clause 9.5 in TS38.133.

· With the assumption that M=1.

· Before the end of TCI change, UE will the old information of TCI to decode DCI.

· For aperiodic CSI-RS: TL1-RSRP, which is the time for L1-RSRP measurement as specified in clause 9.5 in TS38.133.

· Requirements apply provided that the number of resources is greater than or equal to the number of Rx beams for UE to do the Rx beam sweeping.

· Before the end of TCI change, UE will the old information of TCI to decode DCI.

· The addition time is added as the uncertainty between the reception of DCI and the MAC CE to trigger TCI change.

· [1 additional SSB

· 1 additional SSB is needed for periodic and aperiodic CSI-RS cases

· No additional SSB is needed for SSB case]

Discussion
1 additional SSB transmission is needed for time/freq acquisition for unknown case

· 1 additional SSB is needed for periodic and aperiodic CSI-RS cases

· Agreement: No additional SSB is needed for SSB case
Agreement: This fine timing tracking for SCell activation requirement in section 2.2 will be applied here for periodic and aperiodic CSI-RS cases.
Intel: 1 additional SSB is needed if L1-RSRP is not based on SSB
3. DCI based TCI state switch for PDSCH

Applicability of requirements for UE power class types:
From Chairman’s notes:
· The agreed requirements of DCI based TCI state switch for PDSCH applies for all UE power class types

· How to define the known and unknown TCI state depends on UE power classes

Agreement: One single known and unknown condition shall be used for all kinds of TCI state change for PDCCH/PDSCH.
Delay requirements for DCI based TCI state switch for known TCI
From Chairman’s notes:
Agreement: 

· UE assumes that there is one SSB associated with target TCI for PDSCH, which can be used for time tracking

· There is no restriction on the MCS used for the new PDSCH TCI state for all the UE power classes in the core requirements

· For the test, the lowest MCS on the new PDSCH is used.

Previous agreement in RAN4#90bis:

· Requirement for switching delay for known TCI state: UE capability for timeDurationForQCL 
4. Requirements for RRC based TCI state switch

RRC based TCI state switch:

From Chairman’s notes:
Agreement: 

· For known TCI state, the requirement for RRC based TCI state switching is defined as

· TTCI-Switch, RRC, known = 1 additional SSB + TSSB_processing + TRRCDelay
· TSSB_processing = 2ms

· UE assumes that there is one SSB associated with target TCI, which can be used for time tracking

· For the test, the lowest MCS on the new PDSCH is used.

· For unknown TCI state, the requirement for RRC based TCI state switching is defined as

· TTCI-Switch, RRC, unknown = TRRCDelay + TL1-RSRP + [1 additional SSB]
· TSSB_processing = 2ms

· TL1-RSRP: 
· For SSB and periodic CSI-RS: TL1-RSRP, which is the time for L1-RSRP measurement as specified in clause 9.5 in TS38.133.

· With the assumption that M=1.

· Before the end of TCI change, UE will the old information of TCI to decode DCI.

· UE assumes that there is one SSB associated with target TCI, which can be used for time tracking

· For the test, the lowest MCS on the new PDSCH is used.

· [1 additional SSB:

· 1 additional SSB is needed for periodic CSI-RS case

· No additional SSB is needed for SSB case]

Discussion
1 additional SSB transmission is needed for time/freq acquisition for unknown case

· 1 additional SSB is needed for periodic and aperiodic CSI-RS cases

· Agreement: No additional SSB is needed for SSB case
Agreement: This fine timing tracking for Scell activation requirement in section 2.2 will be applied here for periodic and aperiodic CSI-RS cases.
5. Interruption due to TCI state switch

Interruption due to RRC based TCI state switch:

From Chairman’s notes:
Agreement: 

· Interruption on all the CCs due to all types of TCI state switch:

· For the interruption caused by one-shot timing adjustment, follow the agreement of the interruption for the one-shot timing adjustment.

· FFS on interruption and scheduling restriction for RRC based TCI switching.

Discussion
Agreement: Scheduling restriction due to RRC based TCI state switch

· Introduce scheduling restriction for the duration of TCI switch delay

CATT: for option 1, is this an interruption?
Intel: it’s for the serving cell

QC: the scheduling restriction is equivalent to the delay

DCM: why we don’t have this restriction for other RRC re-config case?

QC: this case we need to verify the data reception/transmission 

Agreement: Interruption for TCI state switching (incl. RRC based, MAC CE based and DCI based)
·  (agreement from RRM chairman notes)For the interruption caused by one-shot timing adjustment, follow the agreement of the interruption for the one-shot timing adjustment.

· no interruption due to MRTD 
6. TCI for SCell activation

· Option 1 (Nokia): UE shall be able to receive DL in an activated SCell after the SCell activation delay, either based on the QCL assumption with the SSB of the SCell or the applicable TCI stateement
From Chairman’s notes:

UE shall be able to receive DL in an activated SCell after the SCell activation delay, either based on the QCL assumption with the SSB of the SCell or the applicable TCI state
Discussed in Scell activation part
7. Requirement for MAC-CE based active TCI state list activation

Requirement for MAC CE based active TCI state list update:

From Chairman’s notes:
· The delay requirement for MAC CE based active TCI state list update for one TCI is defined as

· For the known TCI state case, the time from the reception of MAC CE for updating active TCI state list to the time when UE can receive the DCI command to use the new TCI state.

· Time of delay: when received in slot n, the UE shall complete the switch at n + 1 additional SSB + TSSB_processing + THARQ + 3ms

· TSSB_processing = 2ms

· For the case when the unknown TCI state is added in the actice TCI state list, there is no requirement.

5 Finalization of BWP switching requirements (AI: 6.10.7.5)

5.1 Contributions list
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1905590
	Discussion on the remaining issues on BWP switch delay
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.5.1

	R4-1905591
	draftCR on BWP switch delay (section 8.6)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.5.1

	R4-1905592
	Reply LS on RRC processing delay for BWP switching
	Huawei, HiSilicon
	LS out
	Approval
	6.10.7.5.1

	R4-1905593
	maintenance draftCR for interruptions due to BWP switch (section 8.2)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.5.2

	R4-1905594
	CR for NE-DC interruptions due to BWP switch R15
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.5.2

	R4-1905595
	CR for NE-DC interruptions due to BWP switch R16
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.5.2

	R4-1905720
	On the requirement for RRC based BWP switching
	Intel Corporation
	discussion
	Discussion
	6.10.7.5.1

	R4-1905721
	Reply LS on RRC based BWP switching
	Intel Corporation
	LS out
	Approval
	6.10.7.5.1

	R4-1906241
	On RRC-based BWP switch requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.10.7.5

	R4-1906242
	CR section 8.6.3 RRC-based BWP switch delay
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.5.1

	R4-1906243
	CR section 8.2 RRC-based BWP switch interruptions
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.5.2

	R4-1906244
	Response LS on RRC processing delay for BWP switching
	Nokia, Nokia Shanghai Bell
	LS out
	Approval
	6.10.7.5.1

	R4-1906261
	Remaining Issues on BWP Switch Delay
	MediaTek inc.
	discussion
	Discussion
	6.10.7.5.1

	R4-1906262
	CR on RRC based BWP switch delay (8.6)
	MediaTek inc.
	draftCR
	Endorsement
	6.10.7.5.1

	R4-1906317
	RRC based BWP Switching Delay
	NEC
	discussion
	Approval
	6.10.7.5.1

	R4-1906320
	Draft CR to 38.133: RRC based BWP switch delay requirements
	NEC
	draftCR
	Endorsement
	6.10.7.5.1

	R4-1906762
	Further analysis of RRC based BWP switching delay
	Ericsson
	other
	Discussion
	6.10.7.5.1

	R4-1906763
	RRC based BWP switching delay requirement (8.6.3)
	Ericsson
	draftCR
	Endorsement
	6.10.7.5.1

	R4-1906977
	RRC based BWP swtich delay
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.5.1

	R4-1906988
	Discussion on RRC based BWP swtich delay
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.5.1


5.2 Discussion:

· Summary of open issues: 
Discussion:

6.10.7.5 Finalization of BWP switching requirements 
· Suggestion on Tdoc order: Move 5590 and 5591 to this agenda. They are general to all kind of BWP switch.
· Topic 1:  Whether to specify UE assumptions on TCI-state after BWP switch and before the MAC CE activation of the new TCI states on the new BWP

· Option 1:  Yes 

· Huawei 5590
· Suggestion from topic leader:  Invite Huawei to present the paper R4-1905590 to trigger discussion

6.10.7.5.1 RRC based BWP switching delay 

· Topic 1:  Value of TBWPswitchDelayRRC
· Option 1:  5ms

·  Nokia 6241, Huawei 5591, Intel 5720, NEC 6317, Ericsson 6762
· Option 2: 6ms

·  MediaTek 6261

· Option 3: 8ms

· Qualcomm 6988

· Suggestion from topic leader:  Compromise to 5ms or other value within 5~8ms

· Agreement in RRM chairman note: Value of TBWPswitchDelayRRC is 6ms
· Topic 2:  Whether to specify the delay requirement for UE channel BW switching

· Option 1:  Yes 

· Qualcomm 6988

· Suggestion from topic leader: Invite Qualcomm to present R4-1906988 to trigger discussion

Agreement in RRM chairman notes: 
· The requirement for change of UE specific channel bandwidth will be discussed in Rel-16.

· For test case, the lowest MCS on PDSCH is scheduled.

6.10.7.5.2 RRC based BWP switching interruption 

· Topic 1:  Whether to specify interruption requirements when RRC reconfiguration requests UE to switch its active BWP on multiple CCs

· Option 1: Yes, each switches is allowed to cause an interruption of X slots as defined in Table 8.2.1.2.7-1 to other active serving cells. All interruptions shall occur within the BWP switch delay TRRCprocessingDelay + TBWPswitchDelayRRC
· Nokia 6241

· Suggestion from topic leader:  Need more discussion

Agreement in chairman notes: 
· The requirements for BWP switching on multiple CCs will be discussed in Rel-16.

6 Maintenance for other requirements (AI: 6.10.7.6)

6.1 Contributions list

	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1906245
	CR section 8.2 Corrections on interruption requirements
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.6

	R4-1906525
	Correction on interruption for SCell addition or release
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.6


6.2 Discussion:

Suggest to treat CRs in the RRM main session 

