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1 RLM
1.1 Contributions list

	TDoc
	Title
	Source
	Type
	For
	AI

	R4-1900245
	Draft CR for 38.133 on maximum number of RLM-RS resources (section 8.1.1)
	CMCC
	draftCR
	Approval
	6.12.7.1

	R4-1900356
	Discussion about remaining issue about NR RLM
	Intel Corporation
	discussion
	Discussion
	6.12.7.1

	R4-1900600
	Remaining issues on Radio Link Monitoring
	NTT DOCOMO, INC.
	discussion
	 
	6.12.7.1

	R4-1900611
	Draft CR on TS38.133 for Scheduling availability of UE during radio link monitoring (section 8.1.7)
	CMCC
	draftCR
	Approval
	6.12.7.1

	R4-1900785
	CR on radio link monitoring (Section 8.1.2 and 8.1.3)
	MediaTek inc.
	draftCR
	Endorsement
	6.12.7.1

	R4-1900794
	Discussion on RLM
	MediaTek inc.
	discussion
	Discussion
	6.12.7.1

	R4-1901165
	Remaining issues for RLM requirements
	Huawei, HiSilicon
	discussion
	Discussion
	6.12.7.1

	R4-1901166
	CR for remaining issues in RLM requirements (section 8.1)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.1

	R4-1901285
	Remaining RLM requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.12.7.1

	R4-1901286
	CR on remaining RLM requirements
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.12.7.1

	R4-1901556
	On hypothetical PDCCH parameters for RLM
	ZTE
	discussion
	Discussion
	6.12.7.1

	R4-1901941
	Number of RLM-RS resources
	Ericsson
	draftCR
	Endorsement
	6.12.7.1


1.2 Proposals summary
	Companies
	Proposals

	Intel Corporation
	R4-1900356
Proposal 1: Fix the CORESET BW to be 24 PRB.

Proposal 2: For SSB, SCS is the same as the SCS of RMSI CORESET. For CSI-RS, SCS is the same as the SCS of CORESET QCLed with respective CSI-RS for RLM. 

Proposal 3: N=1 conditions are not applicable for SSB based RLM. Define N=8 for SSB based RLM. 

Proposal 4: Define N=1 for CSI-RS based RLM as follows:

     N=1,

            -
the CSI-RS for RLM is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for RLM and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.

           Or

           -
the CSI-RS for RLM is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for RLM and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.



	NTT DOCOMO
	R4-1900600
Proposal 1: BW for PDCCH transmission parameters for OOS and IS is 48 PRBs.

Proposal 2: SCS for PDCCH transmission parameters for OOS and IS is 15, 30 and 120 kHz.

Proposal 3: Following condition of N=1 for SSB based RLM should be kept in TS 38.133.
· if the SSB configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting, and the QCL association is known to UE

Proposal 4: Following condition of N=1 for CSI-RS based RLM should be kept in TS 38.133.
· if the CSI-RS resource configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting or SSBs configured for L1-RSRP reporting, all CSI-RS resources configured for RLM are mutually TDMed, and the QCL association is known to UE



	MediaTek inc
	R4-1900794
Proposal 1: For the INS/OOS PDCCH transmission parameters of SSB based RLM, BW is fixed at 24 PRBs and SCS is as same as the SCS of RMSI CORESET.
Proposal 2: For the INS/OOS PDCCH transmission parameters of CSI-RS based RLM, BW is fixed at 24 PRBs and SCS is as same as the SCS of CORESET QCLed with respective CSI-RS for RLM.
Proposal 3: Perform CSI-RS based RLM only when the CSI-RS is in the active TCI state of the CORESET.
Observation 1: SSB can only be the QCL source, and it cannot refer to other RS’s QCL information.
Proposal 4: For CSI-RS based RLM, reuse the N=1 conditions of CSI-RS based BFD.
Proposal 5: For SSB based RLM, N=1 conditions are not applicable (i.e. always N=8).
Observation 2: RX beam can be fixed for the CSI-RS with repetition “OFF” if it is Type-D QCLed to SSB for L1-RSRP beam reporting or CSI-RS with repetition “ON”. 



	Huawei, HiSilicon
	R4-1901165
Proposal 1: In FR1, if the SCS of the CSI-RS and SSB are different, and UE does not support simultaneousRxDataSSB-DiffNumerology, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TMD-ed with CSI-RS.

Proposal 2: In FR2, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TDM-ed with CSI-RS.
Proposal 3: When determining the QCL relation between a CSI-RS resource for RLM and a CORESET, only the active TCI state of the CORESET is considered.
Proposal 4: For hypothetical PDCCH for SSB based RLM, the SCS is 30kHz for FR1 and 120kHz for FR2; the BW is 24PRB.

Proposal 5: For hypothetical PDCCH for CSI-RS based RLM, the SCS is same as SCS of CSI-RS; the BW is as close as possible to the CSI-RS.
Proposal 6: For SSB based RLM, N=1 does not apply.
Proposal 7: CSI-RS based RLM, the condition for N=1 should be same as that for BFD.

Proposal 8: Capture in 38.133 that the applicable periodicity of CSI-RS for RLM is {5ms, 10ms, 20ms, 40ms}.



	Nokia, Nokia Shanghai Bell
	R4-1901285
Proposal 1: For bandwidth parameter, use the largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP.
Proposal 2: For SCS, use 15KHz and 30KHz for FR1 and 120KHz for FR2.

Proposal 3: N=1 applies for SSB-based RLM requirements.

Proposal 4: N=1 applies for CSI-RS-based RLM requirements.



	ZTE
	R4-1901556
Proposal 1: The BW is 48RBs for both SSB based and CSI-RS based RLM.
Proposal 2: For SSB based RLM the SCS is same as that of RMSI CORSET.

Proposal 3: For CSI-RS based RLM the SCS is same as that of CORSET QCLed with configured CSI-RS. If CSI-RS is QCLed with multiple CORESETs, the CORESET with lowest index would be the reference. 




1.3 Discussion:

Issue 1: Missing PDCCH parameters for out-of-sync and in-sync
SSB-based RLM

Bandwidth: 

Option 1: 24 PRB (Intel, MediaTek, Huawei)
Option 2: 48 PRB (NTT DoCoMo, ZTE)
Option 3: the largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP (Nokia)
Agreement: the bandwidth for out-of-sync and in-sync is
· 24PRB for SSB based RLM

· 48PRB for CSI-RS based RLM
SCS:

Option 1: SCS is the same as the SCS of RMSI CORESET (Intel, MediaTek, ZTE)
Option 2: 15, 30 and 120 kHz (NTT DoCoMo, Nokia)
Option 3: 30 kHz for FR1, 120 kHz for FR2 (Huawei)
CSI-RS-based RLM

Bandwidth: 

Option 1: 24 PRB (Intel, MediaTek)
Option 2: 48 PRB (NTT DoCoMo, ZTE)
Option 3: 6*floor(BWCSI-RS / 6) (Huawei)
Option 4: the largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP (Nokia)
· 48PRB for CSI-RS based RLM
SCS:

Option 1: SCS is the same as the SCS of CORESET QCLed with respective CSI-RS for RLM (Intel, Mediatek, ZTE)
Option 2: 15, 30 and 120 kHz (NTT DoCoMo, Nokia)
Option 3: SCS is same as SCS of CSI-RS (Huawei)
Issue 2: N=1/N=8 scaling factor for SSB and CSI-RS based RLM

SSB-based RLM

Option 1: Always use N=8 (Intel, MediaTek, Huawei)
Option 2: Keep current condition for N=1 (NTT DoCoMo)
if the SSB configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting, and the QCL association is known to UE

Option 3: Always use N=1 (Nokia)
CSI-RS-based RLM

Option 1: Use the same N=1 condition as agreed for BFD in RAN4#89 (Intel, MediaTek, Huawei)
	N=1,

-
the CSI-RS for RLM is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for RLM and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.

Or

-
the CSI-RS for RLM is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for RLM and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.


Option 2: Keep current condition for N=1 (NTT DoCoMo)
if the CSI-RS resource configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting or SSBs configured for L1-RSRP reporting, all CSI-RS resources configured for RLM are mutually TDMed, and the QCL association is known to UE

Option 3: Always use N=1 (Nokia)
Issue 3: Valid CSI-RS for RLM

Proposals related to the topic:

Mediatek: Perform CSI-RS based RLM only when the CSI-RS is in the active TCI state of the CORESET. 

Huawei: When determining the QCL relation between a CSI-RS resource for RLM and a CORESET, only the active TCI state of the CORESET is considered.

Agreement: Perform CSI-RS based RLM only when the CSI-RS is in the active TCI state of the CORESET.
Issue 4: TDMing/FDMing SSB and CSI-RS

Old agreement: 

If different SCS is used for CSI-RS based RLM-RS and SSB, then CSI-RS based RLM-RS and SSB shall be TDMed. If same SCS is used for CSI-RS based RLM-RS and SSB, then CSI-RS based RLM-RS and SSB can be FDMed or TDMed.

Proposal (Huawei):
Proposal 1: In FR1, if the SCS of the CSI-RS and SSB are different, and UE does not support simultaneousRxDataSSB-DiffNumerology, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TMD-ed with CSI-RS.

Proposal 2: In FR2, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TDM-ed with CSI-RS.

Tentative agreement: 
· In FR1, if the SCS of the CSI-RS and SSB are different, and UE does not support simultaneousRxDataSSB-DiffNumerology, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TMD-ed with CSI-RS.

· In FR2, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TDM-ed with CSI-RS.

· The specification will be updated from UE perspective.
Issue 5: Applicable periodicity of CSI-RS for RLM

Proposal (Huawei): Capture in 38.133 that the applicable periodicity of CSI-RS for RLM is {5ms, 10ms, 20ms, 40ms}.
1.4 Agreements:
2 Interruption (Phase II)
2.1 Contributions list
	TDoc
	Title
	Source
	Type
	For
	AI

	R4-1900135
	Discussion on NE-DC interruption requirements
	Intel Corporation
	discussion
	Discussion
	6.12.7.2

	R4-1900136
	CR on TS38.133 for NE-DC interruption requirements
	Intel Corporation
	CR
	Endorsement
	6.12.7.2

	R4-1900137
	CR on TS36.133 for NE-DC interruption  requirements
	Intel Corporation
	CR
	Approval
	6.12.7.2

	R4-1900140
	CR on TS38.133 for interruption in NR-NR DC
	Intel Corporation
	CR
	Endorsement
	6.12.7.2

	R4-1900475
	CR on interruption due to TCI state switching
	CATT
	draftCR
	Endorsement
	6.12.7.2

	R4-1900682
	Interruption at SRS antenna switching
	MediaTek inc.
	discussion
	Discussion
	6.12.7.2

	R4-1900683
	Interruption at SRS carrier switching
	MediaTek inc.
	discussion
	Discussion
	6.12.7.2

	R4-1900684
	draftCR on SRS Antenna Switching Interruption requirements (section 8.2.1.2.9, section 8.2.2.2.7)
	MediaTek inc.
	draftCR
	Endorsement
	6.12.7.2

	R4-1900685
	draftCR on SRS Carrier Switching Interruption requirements (section 8.2.1.2.8, section 8.2.2.2.6)
	MediaTek inc.
	draftCR
	Endorsement
	6.12.7.2

	R4-1901225
	CR on Interruptions at transitions from non-DRX to DRX
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.2

	R4-1901226
	Discussion on remaining issues on interruption
	Huawei, HiSilicon
	discussion
	Discussion
	6.12.7.2

	R4-1901227
	CR on Interruptions at transitions at Scell addition for ENDC and SA (section 8.2)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.2

	R4-1901228
	CR on Interruptions at transitions at Scell activation/deactivation for ENDC and SA
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.2

	R4-1901229
	CR on interruptions at measurements on deactivated SCC for ENDC and SA
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.2

	R4-1901294
	CR on corrections to interruption requirements for EN-DC and SA
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.12.7.2

	R4-1901617
	Interruptions in multi-RAT MR-DC due to SCell related procedures in LTE euCA
	Ericsson
	other
	Approval
	6.12.7.2


2.2 Proposals summary

	Companies
	Proposals

	MediaTek inc.
	R4-1900682
Proposal 1: RAN4 should introduce the interruption requirement for SRS antenna switching. The interruption requirement should base on the band combination capability reporting by UE.
Proposal 2: The SRS antenna switching time is 15us.
Proposal 3: The SRS antenna switching interruption time should be 

(A) SRS Transmission time (up to 6 symbols).
(B) 2 * 15us
Proposal 4: The SRS antenna switching interruption requirement should base on aggressor cell and victim cell’s numerology in NR.
Proposal 5: The interruption requirement doesn’t need to differentiate synchronized and asynchronized scenarios.
Proposal 6: One single requirement to cover the synchronized and asynchronized scenarios with or without UL TA.

Proposal 7: The SRS antenna switching interruption requirement is shown as follow.
Table 2. Interruption length (slots) due to SRS antenna switch
Victim cell SCS(KHz)

Aggressor Cell SCS (KHz)

15

30

60

120

15

2

2

2

2

30

2

2

2

2

60

3

2

2

2

120

5

3

3

2

Proposal 8: SRS transmission for antenna switching should be dropped when it would collide with higher priority signals transmission.
Proposal 9: Introducing SRS antenna switching avoids the collision with DL SSB transmission.
R4-1900683
Proposal 1: The interruption requirement at SRS carrier switching should base on the numerology in NR and the longest SRS transmission time.
Proposal 2: The interruption requirement doesn’t need to differentiate synchronization or asynchronization scenarios because uncertainty UL TA already introduce one additional interruption slot.
Proposal 3: The SRS carrier switching interruption requirement is shown as follow. 

Victim cell SCS(KHz)

Aggressor Cell SCS (KHz)

15

30

60

120

15

3

3

3

3

30

4

4

4

4

60

6

6

6

6

120

12

11

10

10

Proposal 4: SRS transmission for carrier switching should be dropped when it would collide with higher priority signals transmission.
Proposal 5: Introducing SRS Carrier switching avoids the collision with DL SSB transmission.

	Huawei, HiSilicon
	R4-1901226
Proposal 1: Y1 shall distinguish sync and async scenarios when one E-UTRA SCell is added or released.

Table 8.2.1.2.3-1: Interruption length X1 and Y1 at SCell addition/Release
[image: image1.wmf]m


NR Slot length (ms)

Interruption length X1 slot

Interruption length Y1 slotNote 1
Sync

Async

Sync

Async

0

1

1

2

1

2

1

0.5

2

3

2

3

2

0.25

5

4

5

3

0.125

9

8

9

Proposal 2: X1 shall increase for large SCS when one NR SCell is added or released in FR1 and FR2 cases.
Table 8.2.1.2.3-2: Interruption length X1 and Y1 at SCell addition/Release

[image: image2.wmf]m


NR Slot length (ms) of victim cell

Interruption length X1 slot 

Interruption length Y1 slotNote 
0
1
1
1
1
0.5
2
2
2
0.25
4
Aggressive cell is on FR2
4
Aggressive cell is on FR1
5

3
0.125
8
Aggressive cell is on FR2
8
Aggressive cell is on FR1
9

Proposal 3: X3 and Y3 shall consider both sync and async cases.
Table 8.2.1.2.5-1: Interruption length X3 and Y3 at measurements on deactivated E-UTRA SCC

[image: image3.wmf]m


NR Slot length (ms)

Interruption length X3 slot

Interruption length Y3 slot

Sync
Async
Sync
Async

0

1

1

2

1

2
1

0.5

1 

2

1

2

2

0.25

3

2

3

3

0.125

5

4

5



	Ericsson
	R4-1901617
· Observation #1: The existing interruption requirements defined for multi-RAT MR-DC (EN-DC or NE-DC being defined in Rel-15) do not include interruptions due to any procedure related to the dormant SCell state in LTE euCA. 

· Observation #2: The inclusion of interruption caused by aggressor LTE under euCA operation (e.g. dormantSCellState) on multi-RAT MR-DC will be minor task as the interruption requirements for euCA have already been specified in 36.133.


2.3 Discussion:

· Summary of open issues: 
· The impact of interruption in MR-DC due to euCA 

· Option 1(Ericsson): Analyse and update interruption requirements defined for multi-RAT MR-DC (EN-DC or NE-DC being defined in Rel-15) due to any additional interruption caused by actions related to the dormant SCell state in LTE euCA.

· Option 2: FFS in Rel16

· Interruption of SRS antenna switching:
· Whether to introduce interruption requirement for SRS antenna switching
· Option 1: yes (MTK)

· Option 2: FFS

· Interruption time:

· Option 1: SRS Transmission time (up to 6 symbols). (MTK)

· Option 2: 2 * 15us (MTK)

· Possible interruption requirement:

Interruption length (slots) due to SRS antenna switch
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	15
	2
	2
	2
	2

	30
	2
	2
	2
	2

	60
	3
	2
	2
	2

	120
	5
	3
	3
	2


· Interruption of SRS carrier switching:
· Whether to introduce interruption requirement for SRS antenna switching
· Option 1: yes (MTK)

· Option 2: FFS

· Possible interruption requirement:

Interruption length (slots) due to SRS carrier switching
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	15
	3
	3
	3
	3

	30
	4
	4
	4
	4

	60
	6
	6
	6
	6

	120
	12
	11
	10
	10


· Whether the interruption Y1 (if the activated serving cells are in the same band as any of the E-UTRA SCells being added or released) shall consider both sync and async.
· Option 1: yes (Huawei)

· Option 2: no (according to current spec)

· Whether X1 (intra-band) shall be increased for large SCS when one NR SCell is added or released in FR1 and FR2 cases

· Option 1: yes (Huawei)

· Option 2: no (according to current spec)

· Whether X3 and Y3 (measurement on SCC) shall consider both sync and async cases

· Option 1: yes (Huawei)

· Option 2: no (according to current spec)
2.4 Agreements:
3 SCell activation and deactivation delay (Phase II)
3.1 Contributions list
	TDoc
	Title
	Source
	Type
	For
	AI

	R4-1900141
	CR on TS38.133 for SCell activation in NR-NR DC
	Intel Corporation
	CR
	Endorsement
	6.12.7.3

	R4-1900471
	Further discussion on SCell activation and deactivation requirements
	CATT
	discussion
	Discussion
	6.12.7.3

	R4-1900472
	CR on SCell activation and deactivation delay requirements
	CATT
	draftCR
	Endorsement
	6.12.7.3

	R4-1900747
	SCell Activation delay in FR2 band
	NEC
	discussion
	Approval
	6.12.7.3

	R4-1900792
	Discussion on the first SCell activation in FR2
	MediaTek inc.
	discussion
	Discussion
	6.12.7.3

	R4-1900793
	Dynamic System Level Simulation for SCell activation in FR2
	MediaTek inc.
	discussion
	Discussion
	6.12.7.3

	R4-1901167
	Further discussion on SCell activation requirements
	Huawei, HiSilicon
	discussion
	Discussion
	6.12.7.3

	R4-1901168
	CR for SCell activation (section 8.3)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.3

	R4-1901283
	CR on E-UTRA SCell (de)activation interruptions for EN-DC (36.133, Rel-15)
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.12.7.3

	R4-1901284
	CR on E-UTRA SCell (de)activation interruptions for EN-DC (36.133, Rel-16)
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.12.7.3

	R4-1901867
	Scell activation timeline
	Qualcomm Incorporated
	discussion
	Discussion
	6.12.7.3

	R4-1901868
	Known cell condition for FR2
	Qualcomm Incorporated
	discussion
	Discussion
	6.12.7.3

	R4-1901902
	Discussion on SCell activation delay in EN-DC
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.12.7.3

	R4-1901903
	CR on SCell activation delay in EN-DC
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.12.7.3


3.2 Proposals summary

	Companies
	Proposals

	Huawei
	R4-1901167
Observation 1: In FR2 the Tx-Rx beam pair may change dynamically. The timing and gain setting obtained before the activation may become invalid during activation process.

Observation 2: FR1 known cell definition cannot be re-used for FR2.

Observation 3: The condition on whether there is active serving cell in the same band as the SCell being activated can serve similar purpose as known cell condition.

Proposal 1: Do not define known cell condition for FR2 SCell activation requirements

Observation 4: It is the TCI of the CSI-RS for CSI that matters for the SCell activation process.

Observation 5: If TCI of the CSI-RS for CSI is not configured, additional L1-RSRP measurement and reporting is needed for network to select the Tx beam.

Proposal 2: If TCI of the CSI-RS for CSI is not configured, the SCell activation delay should include the time for one round of L1-RSRP measurement and reporting.

	Qualcomm
	R4-1901867
Proposal 1: Cell activation requirements will be different for the scenarios where UE is RRC configured with one or multiple TCI states. 

Proposal 2: For a cell that is configured, via RRC,  with only one TCI state per channel, if the UE receives the Scell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n+ [THARQ + 3ms +8*2 TSMTC+ 1 TSMTC + TCSI_Reporting]
R4-1901868

Proposal 1: A UE should perform beam-management on deactivated SCell.

Proposal 2: A NR cell in FR2 is said to be known if it meets the following conditions:

During the period equal to [80ms]:

-
the UE has sent a valid measurement report for the cell and

-
the cell remains detectable according to the cell identification conditions and

- 
the UE has been configured with beam management RS from this cell



	CATT
	R4-1900471
Observation 1: If UE is configured with multiple TCI states, additional time for MAC-CE/DCI decoding or RRC reconfiguration processing may be needed during SCell activation procedure and a longer SCell activation delay is expected.

Proposal 1: If the SCell being activated belongs to FR2, and there is no active serving cell on that FR2 band, then, Tactivation_time is [3ms+ 25*SMTC periodicity +2ms] provided that UE is configured with one TCI state.

Proposal 2: While activating a SCell if the other SCell(s) is activated, deactivated, configured or deconfigured by the UE, then the UE shall meet the SCell activation delay requirements (Tactivate_total) according to the following expression:

Tactivate_total = Tactivate_basic+ K*Dinterrupt
Where:
Tactivate_basic is the SCell activation delay specified in section 8.3.2;

K is the number of Scell(s) is activated, deactivated, configured or deconfigured while the Scell is being activated;

Dinterrupt is the maximum interruption at SCell activation/deactivation specified in section 8.2.
Proposal 3: The UE shall meet the SCell activation delay requirements specified in section 8.3.3 regardless of whether the other SCell is activated, deactivated, configured or deconfigured or not by the UE during the SCell deactivation delay.


	MTK
	R4-1900792
Observation 1: For the first SCell being activating in FR2, the procedure for TCI state of DL transmissions and the spatial relation of UL transmission should be clarified.
Proposal 1: FFS the indication of TCI state/spatial relation for the first SCell in FR2, “rough” beam or “fine” beam should be applied.
Proposal 2: FFS whether to include beam management procedure and TCI-state/spatial relation indication during the first SCell activation.

R4-1900793
discuss the detectable period for a known Sell in FR2. We have the following observations and proposals:

Observation 1: SSB with the higher SINR can remain detectable for a longer time period.
Proposal 1: RAN4 to study the detectable period for a known Sell in FR2.

	NEC
	R4-1900747

Proposal 1: SCell activation delay in FR 2 band when one TCI state is configured is defined as Tactivation_time = [25* TSMTC_SCell + 5ms]

Proposal 2: SCell activation delay in FR2 band when more than one TCI state is configured is defined as Tactivation_time= [(25*TSMTC_SCell+5ms) +TSMTC_SCell]



	Nokia
	R4-1901902
Proposal 1: NR SCell known condition in FR2 could be:

SCell in FR2 is known if it has been meeting the following conditions:

-
During the period equal to max([5] measCycleSCell,  [5] DRX cycles) for FR2 before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SSB measured remains detectable according to the cell identification conditions specified in section 9.2 and 9.3,

-
the SSB measured during the period equal to max([5] measCycleSCell, [5] DRX cycles) also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
Otherwise the SCell in FR2 is unknown.

Tx beam in FR2 is known if it has meeting the following conditions:

-
During the period equal to max([5] measCycleSCell,  [5] DRX cycles) for FR2 before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the target Tx beam remains the same according to the cell identification conditions specified in section 9.2 and 9.3,

-
The target Tx beam also remains the same during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.
       Otherwise the Tx beam in FR2 is unknown

Proposal 2: SCell activation delay in FR2 if there is no active serving cell on that FR2 band could be:

· if the SCell and gNB Tx beam are known,

· [TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms]

· [TSMTC_MAX + TSMTC_SCell + 5ms], if the SCell measurement cycle is larger than [160ms].

· if the SCell is known and gNB Tx beam is unknown,

· [2*TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms]


3.3 Discussion:
· Summary of open issues: 

· Activation of TCI during SCell activation requirements:

· Option 1 (Huawei): If TCI of the CSI-RS for CSI is not configured, the SCell activation delay should include the time for one round of L1-RSRP measurement and reporting.

· Option 2 (Qualcomm): Cell activation requirements will be different for the scenarios where UE is RRC configured with one or multiple TCI states.

· Option 3(MeidaTek): FFS the indication of TCI state/spatial relation for the first SCell in FR2, “rough” beam or “fine” beam should be applied. FFS whether to include beam management procedure and TCI-state/spatial relation indication during the first SCell activation.

· SCell activation delay Tactivation_time in FR2, if the SCell being activated belongs to FR2, and there is no active serving cell on that FR2 band

· Option 1(CATT): If the SCell being activated belongs to FR2, and there is no active serving cell on that FR2 band, then, Tactivation_time is [3ms+ 25*SMTC periodicity +2ms] provided that UE is configured with one TCI state.

· Option 2(Huawei): [25* TSMTC_SCell + 5ms] 

· Option 3 (NEC): SCell activation delay in FR 2 band when one TCI state is configured is defined as Tactivation_time = [25* TSMTC_SCell + 5ms]

SCell activation delay in FR2 band when more than one TCI state is configured is defined as Tactivation_time= [26*TSMTC_SCell+5ms]

· Option 4(Qualcomm): For a cell that is configured, via RRC,  with only one TCI state, if the UE receives the Scell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n+ [THARQ + 3ms +8*2 TSMTC+ 1 TSMTC + TCSI_Reporting]

· Option 5(Nokia): 
· if the SCell and gNB Tx beam are known,

- [TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms]

- [TSMTC_MAX + TSMTC_SCell + 5ms], if the SCell measurement cycle is larger than [160ms].

· if the SCell is known and gNB Tx beam is unknown,

- [2*TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms]

- [2*TSMTC_MAX + 2*TSMTC_SCell + 5ms], if the SCell measurement cycle is larger than [160ms].

· if the SCell is unknown,

- [8*TSMTC_MAX + 5*TSMTC_SCell + 5ms] provided the SCell can be successfully detected on the first attempt.

· Option 6(Ericsson):
- Regarding activation time lines, the total time between SCell activation command being sent until the UE can receive in the SCell would be:

Ttotal = (THARQ + Tactivation_time + TCSI_reporting) + TTCI_activation
or

Ttotal = (THARQ + Tactivation_time + TSSB-Index-RSRP_reporting) + TRRC_reconfig + TCSI_reporting + TTCI_activation
Depending on whether the appropriate RRC configurations for the SCell have been provided beforehand or have to be provided after feedback from the UE, and where the components within parentheses represent the SCell activation delay requirement from UE perspective.  
· SCell known side condition for FR2
· Option1 (Nokia): For FR2 SCell activation delay requirements, both known cell and known Tx beam conditions are defined.

· Option2 (Huawei): Do not define known cell condition for FR2 SCell activation requirements.

· Option3(Qualcomm): 
A NR cell in FR2 is said to be known if it meets the following conditions:

During the period equal to [80ms]:

- the UE has sent a valid measurement report for the cell and

- the cell remains detectable according to the cell identification conditions

- the UE has been configured with beam management RS from this cell
· Multiples SCells activation and deactivation
· Proposal (CATT): 
Multiple SCells activation delay requirements (Tactivate_total):

Tactivate_total = Tactivate_basic+ K*Dinterrupt
Where:

Tactivate_basic is the SCell activation delay specified in section 8.3.2;

K is the number of Scell(s) is activated, deactivated, configured or deconfigured while the Scell is being activated;

Dinterrupt is the maximum interruption at SCell activation/deactivation specified in section 8.2.

Multiples SCells deactivation: the deactivation delay should not depend on the other SCell is activated, deactivated, configured or deconfigured by the UE during the SCell deactivation delay.
Agreement: The delay requirements for multiple SCell activation/de-activaiton will be specified in Rel-16.
· Whether or not to study the detectable period for a known Sell in FR2

· Option 1(MediaTek): Yes
3.4 Agreements:

4 PSCell addition/release delay 

4.1 Contributions list
	TDoc
	Title
	Source
	Type
	For
	AI

	R4-1900138
	Discussion on NE-DC PSCell addition requirements
	Intel Corporation
	discussion
	Discussion
	6.12.7.4

	R4-1900139
	CR on TS38.133 for NE DC PSCell addition
	Intel Corporation
	CR
	Endorsement
	6.12.7.4

	R4-1900807
	Remaining issues on NR PSCell addition delay
	NTT DOCOMO, INC.,
	discussion
	Discussion
	6.12.7.4

	R4-1901231
	CR on PSCell addition requirements in TS36.133
	Huawei, HiSilicon
	CR
	Agreement
	6.12.7.4

	R4-1901232
	CR on PSCell addition requirements in TS36.133 R16
	Huawei, HiSilicon
	CR
	Agreement
	6.12.7.4

	R4-1901904
	Discussion on PSCell addition delay in EN-DC
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.12.7.4

	R4-1901905
	CR on NR PSCell addition delay in EN-DC (36.133-rel15)
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.12.7.4

	R4-1901906
	CR on NR PSCell addition delay in EN-DC (36.133-rel16)
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.12.7.4


4.2 Proposals summary
	Companies
	Proposals

	NTT Docomo
	R4-1900807
Proposal 1:

Side condition at which UE can detect the target cell on the first attempt should be added to Tsearch.
Proposal 2:

The same side condition as Tsearch is assumed for T∆ and additional samples for time/frequency refinement and MIB decoding should not be considered.
Observation 1:

In order to ensure the RAN4 requirement, it is reasonable that the requirement specified in TS38.133 is applied with Trs= 5 ms when the SSB transmission periodicity is 5 ms since the SSBs are included during 5ms window definitely.

Proposal 3:

Trs definition should be specified as follows, i.e., keeping almost the existing sentence and removing square brackets:

Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this section is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirements if the SSB transmission periodicity is not 5ms.


	Nokia
	R4-1901904
Proposal 3: Take UE Rx beam change into account by allowing some additional relaxation to the FR2 PSCell addition delay requirement.

Proposal 4: For FR2 PSCell addition delay requirements, both known cell and known Tx beam conditions are defined. 
Proposal 5: NR PSCell known condition in FR2 could be:

In FR2, the NR PSCell is known if it has been meeting the following conditions:

During the last 5 seconds before the reception of the NR PSCell configuration command:

-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
One of the SSBs measured from the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50],

-
One of the SSBs measured from NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].

otherwise it is unknown.

Tx beam in FR2 is known if it has meeting the following conditions:

During the last 5 seconds before the reception of the NR PSCell configuration command:

-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
the Tx beam remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50],

-
The Tx beam remains the same during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].

Otherwise the Tx beam in FR2 is unknown.

Proposal 6: PSCell addition delay in FR2 could be:

· if the target cell is known and the target Tx beam is known, then Tsearch = 0 ms. 

· If the target cell is known but the target Tx beam is unknown, then Tsearch = [8]* Trs ms. 

· If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 24* Trs ms.

	Huawei
	R4-1901231
1. Remove the intra-frequency PSCell addition case[endorded CR in the last meeting]
2. Adding Trs difinition


4.3 Discussion:

· Summary of open issues: 

· NR PSCell Known condition in FR2
· Option1 (Nokia): In FR2, the NR PSCell is known if it has been meeting the following conditions:

During the last 5 seconds before the reception of the NR PSCell configuration command:
-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
One of the SSBs measured from the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50],

-
One of the SSBs measured from NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].

· Otherwise the PSCell in FR2 is unknown.

· Option2：Do not define
· Tx beam Known condition in FR2
· Option1 (Nokia): Tx beam in FR2 is known if it has meeting the following conditions:

During the last 5 seconds before the reception of the NR PSCell configuration command:

-
the UE has sent a valid measurement report for the NR PSCell being configured and

-
the Tx beam remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50],

-
The Tx beam remains the same during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50].

· Otherwise the Tx beam in FR2 is unknown.

· Option2：Do not define
· Tsearch in FR2
· Option1 (Nokia): 
· if the target cell is known and the target Tx beam is known, then Tsearch = 0 ms. 

· If the target cell is known but the target Tx beam is unknown, then Tsearch = [8]* Trs ms. 

· If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 24* Trs ms.

· Option2 (Agreements in R4-1814068): 
-
For NR PSCell in FR2: if the target cell is an inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 24* Trs ms.

· The update for Trs definition
· Proposal (Huawei, NTT DOCOMO): 
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this section is applied with Trs=5ms unless assuming the SSB transmission periodicity is 5ms. There is no requirements if the SSB transmission periodicity is not 5ms.

4.4 Agreements:

5 BWP switching (Phase II) 

5.1 Contributions list
Switching delay

	TDoc
	Title
	Source
	Type
	For
	AI

	R4-1900376
	On RRC based BWP switching delay
	Intel Corporation
	discussion
	Discussion
	6.12.7.5.1

	R4-1900377
	Reply LS on RRC processing delay for BWP switching
	Intel Corporation
	LS out
	Approval
	6.12.7.5.1

	R4-1900378
	CR on BWP switching delay requirement in TS38.133 (Section 8.6)
	Intel Corporation
	draftCR
	Endorsement
	6.12.7.5.1

	R4-1900516
	Remaining issue on BWP switch delay
	MediaTek inc.
	discussion
	Discussion
	6.12.7.5.1

	R4-1900517
	CR on updating delay requirement for BWP switching in TS38.133 (Section 8.6)
	MediaTek inc.
	draftCR
	Endorsement
	6.12.7.5.1

	R4-1900746
	RRC based BWP Switching Delay
	NEC
	discussion
	Approval
	6.12.7.5.1

	R4-1901123
	Discussion on the issues about BWP switch delay
	Huawei, HiSilicon
	discussion
	Discussion
	6.12.7.5.1

	R4-1901124
	draftCR on BWP switch delay (section 8.6)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.5.1

	R4-1901287
	On RRC- and MAC-based BWP switch requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.12.7.5.1

	R4-1901288
	CR on RRC and MAC based BWP switch delay
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.12.7.5.1

	R4-1901292
	Response LS on RRC processing delay for BWP switching
	Nokia, Nokia Shanghai Bell
	LS out
	Approval
	6.12.7.5.1

	R4-1901557
	BWP switching restrictions for several carrier scenarios
	Huawei, HiSilicon
	discussion
	Approval
	6.12.7.5.1

	R4-1901594
	Draft CR for TS38.133 subclause 8.6.2 BWP switching restrictions
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.5.1

	R4-1901871
	RRC based BWP swtich time
	Qualcomm Incorporated
	discussion
	Discussion
	6.12.7.5.1


Switching interruption
	TDoc
	Title
	Source
	Type
	For
	AI

	R4-1900379
	CR on interruption due to BWP switching in TS38.133 (Section 8.2)
	Intel Corporation
	draftCR
	Endorsement
	6.12.7.5.2

	R4-1900518
	Remaining issue on BWP switch interruption
	MediaTek inc.
	discussion
	Discussion
	6.12.7.5.2

	R4-1900519
	CR on updating interruption requirement for BWP switch in TS38.133 (Section 8.2.1.2.7 and 8.2.2.2.5)
	MediaTek inc.
	draftCR
	Endorsement
	6.12.7.5.2

	R4-1900520
	CR on updating interruption requirement for BWP switch in TS36.133 R15 (Section 7.32.2.7)
	MediaTek inc.
	CR
	Agreement
	6.12.7.5.2

	R4-1900521
	CR on updating interruption requirement for BWP switch in TS36.133 R16 (Section 7.32.2.7)
	MediaTek inc.
	CR
	Agreement
	6.12.7.5.2

	R4-1901125
	Discussion on the issues about BWP switch interruptions on other serving cells
	Huawei, HiSilicon
	discussion
	Discussion
	6.12.7.5.2

	R4-1901126
	draftCR on BWP switch interruptions on other NR CCs (section 8.2.1.2.7 and 8.2.2.2.5)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.12.7.5.2

	R4-1901127
	CR on BWP switch interruptions on LTE PCell in EN-DC R15
	Huawei, HiSilicon
	CR
	Agreement
	6.12.7.5.2

	R4-1901128
	CR on BWP switch interruptions on LTE PCell in EN-DC R16
	Huawei, HiSilicon
	CR
	Agreement
	6.12.7.5.2

	R4-1901289
	CR on interruptions for RRC an MAC based BWP switch (38.133)
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.12.7.5.2

	R4-1901290
	CR on interruptions for RRC an MAC based BWP switch (36.133, Rel-15)
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.12.7.5.2

	R4-1901291
	CR on interruptions for RRC an MAC based BWP switch (36.133, Rel-16)
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.12.7.5.2


5.2 Proposals summary
Switching delay
	Companies
	Proposals

	Intel Corporation
	R4-1900376
Proposal 1: Depending on UE capability, UE shall finish RRC based BWP switch within the time duration TBWPswitchDelayRRC defined in Table 2.

Table 2: RRC based BWP switching delay

SCS
Type 1 delay in Slot
Type 2 delay in Slot
15kHz
1

3

30kHz
2

5

60kHz
2

8

120kHz
3

14

Proposal 2: MAC based BWP switching delay shall have the same requirement as timer-based BWP switching. 

Proposal 3: When BWP switch occurs in UL and UE operates on FDD mode, after UE receives BWP switching request at DL slot n (for DCI-based BWP switch), or the BWP-inactivity timer expires at DL slot n (for timer-based BWP switch), UE shall be able to transmit PUSCH (for UL active BWP switch) on the new BWP no later than at UL slot n +TBWPswitchDelay +Y, where TBWPswitchDelay defined in Table 8.6.2-1 in TS38.133. 

There are two options for values of Y:

Option 1:  Y equals to the smallest number of slots (depending on SCS) that longer than (TA + TA offset);

Option 2:  Y is calculated by taking into account the existing margin in BWP switching delay.  

· Y equals to zero if  (TA + TA offset) < X;

· Y equals to the smallest number of slots (depending on SCS) that longer than (TA + TA offset –X) if (TA + TA offset) ≥ X.

   X is defined in Table 3 shown below.

Table 3.  X values for UL BWP switching delay
SCS

For Type 1 Delay UE (µs)
For Type 2 Delay UE (µs)
15kHz
 185.95
 784.85
30kHz
  292.96
  392.48
60kHz
   96.48
  196.24
120kHz

  123.24
   98.12
Proposal 4: Remove the parameter maxNrofCodeWordsScheduledByDCI from Table 8.2.1.2.7-2 in TS38.133, in which the parameters causing interruption other than SCS are listed.

	MediaTek
	R4-1900516
Observation 1: In Section 6.4 of TS38.214, UE’s PUSCH preparation procedure time is specified with absolute time unit and with DL as the reference timing.
Proposal 1: With a DCI triggering BWP switch at DL slot n, UE shall be able to receive PDSCH or transmit PUSCH on the new BWP right after the beginning of DL slot n+ TBWPswitchDelay.
Proposal 2: When UE starts to switch its BWP at DL slot n due to timer expiry, UE shall be able to receive PDSCH or transmit PUSCH on the new BWP right after the beginning of DL slot n+ TBWPswitchDelay.
Proposal 3: In RRC-reconfiguration with BWP switch, RAN4 should assume that UE is already full loaded in the interval of TRRC_delay and that all the BWP-related processing is handled in the interval of TBWPswitchDelayRRC.
Proposal 4: TBWPswitchDelayRRC is [3] ms for all UEs.
Proposal 5: No delay requirement is specified for RACH (MAC)-based BWP switch.


	NEC
	R4-1900746
Proposal 1: For Scenario 1 and 2 TBWPswitchDelayRRC = 1500µs+TSMTC


Proposal 2: For Scenario 1 and 2 TBWPSwitchDelay = 10ms+1.5ms+ TSMTC = 11.5ms+TSMTC
Proposal 3: For Scenario 3 and 4 TBWPswitchDelayRRC = 1700µs



Proposal 4: For Scenario 3 and 4 TBWPSwitchDelay = 10ms+1.7ms = 11.7ms



	Huawei, HiSilicon
	R4-1901123
Proposal 1: TBWPswitchDelayRRC = TBWPswitchDelay + TUL_grant, where TUL_grant is the delay used by acquiring UL resources for RRC complete message for the UE after BWP switch, and TBWPswitchDelay can reuse the values defined for DCI and timer based BWP switch delay requirements.

Observation 1: There is no scheduling restriction on the old BWP before the end point of the time period TRRC_delay during the RRC based BWP switch procedure.

Proposal 2: During the timer based BWP switch, the UE is not required to receive of transmit after the BWP inactivity timer has expired until the BWP switch is completed.

Observation 2: No additional time is needed for case 2 in RRC based BWP switch, provided RAN2 had defined the RRC processing delay with enough margin.

Proposal 3: For UL RACH based BWP switch, TBWPswitchDelayRACH = TBWPswitchDelay + TPRACH, where TPRACH is the time needed for acquisition of PRACH resources and TBWPswitchDelay can reuse the values defined for DCI and timer based BWP switch delay requirements.

Proposal 4: For DL RACH based BWP switch, the same requirement as in proposal 3 applies.

Proposal 5: Relax the requirements for UL BWP switch delay compared to DL ones, provided that the TA is configured larger than 1 slot.

R4-1901557
Observation 1: With UE specific signaling, the likelihood of scenarios 1, 2, and 3 increases.

Observation 2: Although the rules for determining a scenario involve simple tests, the number of tests may be difficult to capture.

Proposal 1: To capture the agreement about the scenario restriction for DCI-based BWP switch, the following text proposal should be used.

“The UE is not required to perform a DCI-based BWP switch from BWP on a carrier to a BWP on another carrier when the frequency range of carriers exceeds the frequency range of the carrier with the larger carrier bandwidth.”



	Nokia, Nokia Shanghai Bell
	R4-1901287
Proposal 7: TBWPswitchDelayRRC when no new BWP configurations are added (Case 1) may be 200 us shorter than the delay defined for DCI-based BWP switch.

Proposal 8: TBWPswitchDelayRRC when new BWP configurations are added (Case 2) is the same as DCI-based BWP switch delay.

Proposal 9: For MAC-based BWP switch upon the initiation of random access procedure, use the same delay as for timer-based BWP switch.

Proposal 10: Reuse DCI-based BWP switch interruption duration for the new BWP switch types with clarification of the interruption timing.



	Qualcomm
	R4-1901871
Proposal 1: RAN4 to only define one set of requirements for RRC based BWP switching.  

Proposal 2: TBWPswitchDelayRRC should be 10ms for all cases of RRC based BWP switching. 

Proposal 3: AGC settling time needs to be considered when switching BWP’s in non-contiguous channel BW’s.   AGC settling time shall be 1 SMTC. 


Switching interruption
	Companies
	Proposals

	Intel Corporation
	R4-1900376
Proposal 4: Remove the parameter maxNrofCodeWordsScheduledByDCI from Table 8.2.1.2.7-2 in TS38.133, in which the parameters causing interruption other than SCS are listed.

	MediaTek
	R4-1900518
Proposal 1: RAN4 to finalize the interruption requirement for intra-band DCI-based BWP switch in this meeting. 

Proposal 2: Do not specify interruption requirements for RRC-based BWP switch.
Proposal 3: Do not specify interruption requirements for RACH (MAC)-based BWP switch.


	Huawei, HiSilicon
	R4-1901125
Proposal 1: Reuse the requirements defined for DCI and timer based BWP switch when defining interruption requirements on other serving CC due to RRC and RACH based BWP switch.

Proposal 2: Define intra-band EN-DC interruptions at BWP switch requirements the same as inter-band EN-DC ones.

Observation 1: For the interruption requirements for late drop features due to BWP switch, we may reuse requirements defined for EN-DC and NR CA.




5.3 Discussion:
· Summary of open issues: 
· 6.12.7.5.1 BWP switching delay 
· Topic 1: DCI-based UL BWP switch delay 
· Proposals:

· Option 1: TBWPswitchDelay +Y. Detail of Y in R4-1900376
· Intel (R4-1900376)
· Option 2: Share the same absolute time as DL BWP switch delay, i.e., right after the beginning of DL slot n+ TBWPswitchDelay
· MTK (R4-1900516)

· Option 3: Relax the requirements compared to DL ones, if TA is larger than 1 slot.

· Hauwei (R4-1901123)

· Suggestion from topic leader:  Harmonize the 3 solutions.

Agreement: 
For UL BWP switch delay

· Share the same absolute time as DL BWP switch delay, i.e., the first uplink slot right after the beginning of DL slot n+ TBWPswitchDelay
· Topic 2: Whether to capture the agreement about the scenario restriction for DCI-based BWP switch:

	· The UE is not required to perform a DCI-based BWP switch from BWP on a carrier to a BWP on another carrier when the frequency range of carriers exceeds the frequency range of the carrier with the larger carrier bandwidth.


· Proposals:

· Option 1: Yes

· Huawei (R4-1901557)
· Suggestion from topic leader:  

· Clarification question to the group: whether this is a restriction on UE behavior or network configuration?

No RRM requirement will be defined for DCI-based BWP switching which involves changing of SCS between BWPs with disjoint channel BW or with partially overlapping BW.
· Topic 3: Whether RRC-based BWP switch delay depends on UE capability bwp-SwitchingDelay.
· Proposals:

· Option 1: Yes 

· Intel (R4-1900376), Hauwei (R4-1901124), Nokia (R4-1901288)
· Option 2: No

· MTK (R4-1900516), NEC (R4-1900746), Qualcomm (R4-1901871)

· Suggestion from topic leader:  More discussions are needed

Qualcomm: We need separate requirements for DCI-based BWP switching and RRC based BWP switching, right?
Mediatek: the RRC based switching includes the RRC delay already. The delay would not be changed too much if the RRC delay is included.
Qualcomm: Similar to Mediatek.
Qualcomm: all the UE can have one requirement for this RRC based delay

Intel: RRC based BWP switching delay would be quite longer than DCI based case?
Qualcomm: yes

Intel: if single requirement is used, shall we choose the upper bound, let’s discuss this after we converge on the delays. If RRC based switching is so long, NW may not prefer to use this case

MTK: DCI based means UE may already calculate on the configured BWPs, and only apply it after receive DCI; RRC configured case UE need to recalculate.  

Qualcomm: the worst case, if BWP is too far away, UE need AGC.

Agreement:

RRC-based BWP switch delay requirement is defined independent to UE capability bwp-SwitchingDelay.
RRC-based BWP switch delay requirement would be defined based one of the following options:
Option 1: single requirement need be defined for RRC based BWP switching based on the worst scenario
Option 2: two sets of requirement need to be defined for RRC based BWP switching, one set of requirement would be same as option1 and the other requirement might be tightened
· Topic 4: Whether to specify 2 different RRC-based BWP switch delays for Case 1 and Case 2, depending on whether new BWP configurations are added. 
· Proposals:

· Option 1: Yes 

· Nokia (R4-1901287)
· Option 2: No

· Intel (R4-1900376), MTK (R4-1900516), NEC (R4-1900746), Hauwei (R4-1901123), Qualcomm (R4-1901871)

· Suggestion from topic leader:  No. One single delay for Case 1 and Case 2.

Agreement: Do not specify 2 different RRC-based BWP switch delays for Case 1 and Case 2, depending on whether new BWP configurations are added.
· Topic 5: RRC-based BWP switch delay

· Proposals:

· Option 1: DCI-based switch DL – (DCI decoding time (350us) + 3 OFDM symbols) 

· Intel (R4-1900376)

· Option 2: 3ms

· MTK (R4-1900516)

· Option 3: 

· Scenario 1 and 2: 1500µs+TSMTC
· Scenario 3 and 4: 1700µs

· NEC (R4-1900746)

· Option 4: TBWPswitchDelay + TUL_grant, where TUL_grant is the delay for acquiring UL resources for RRC complete message after BWP switch and TBWPswitchDelay are the values defined for DCI and timer based BWP switch delay.

· Hauwei (R4-1901123)

· Option 5:

· Case 1 (no new BWP configurations are added): 200us

· Case 2 (new BWP configurations are added): same as DCI-based BWP switch delay

· Nokia (R4-1901287)

· Option 6: 10ms [+ TSMTC when switching BWP’s in non-contiguous channel BW’s]

· Qualcomm (R4-1901871)

· Suggestion from topic leader:  

· Pending on the conclusions of Topics 3 and 4. 

· More discussions are needed to align the understanding on difference in UE’s behavior between RRC-based and DCI-based BWP switch

· Topic 6: RACH-based BWP switch delay 

· Proposals:

· Option 1: Same as timer-based BWP switch delay

· Intel (R4-1900376), Nokia (R4-1901287)
· Option 2: No requirement specified

· MTK (R4-1900516)

· Option 3: TBWPswitchDelay + TPRACH, where TPRACH is the time needed for acquisition of PRACH resources and TBWPswitchDelay are the values defined for DCI and timer based BWP switch delay.

· Hauwei (R4-1901123)

· Suggestion from topic leader:  More discussions are needed

Mediatek: this is triggered by UE.
Ericsson: it is still useful to have requirement.
Huawei: for normal case, network ensures the right the BWP and UE will trigger.
No RRM requirement will be specified for RACH-based BWP switch. 
· 6.12.7.5.2 BWP switching interruption 

· Topic 1: Whether to remove maxNrofCodeWordsScheduledByDCI from Table 8.2.1.2.7-2 in TS38.133
· Proposals:

· Option 1: Yes

· Intel (R4-1900376)
· Suggestion from topic leader:  More discussions are needed

Yes, because R4-1900379
CR on interruption due to BWP switching in TS38.133 (Section 8.2) was endorsed.
· Topic 2: Interruption due to intra-band DCI-based BWP switch (for both NR CA and EN-DC)

· Proposals:

· Option 1: same as inter-band case

· MTK (R4-1900519), Huawei (R4-1901125)
· Suggestion from topic leader:  Same as inter-band case

· Agreement: Interruption due to intra-band DCI-based BWP switch (for both NR CA and EN-DC) is the same as that for inter-band case.
· Topic 3: Whether to specify interruption requirements for RRC-based BWP switch

· Proposals:

· Option 1: Yes

· Nokia (R4-1901287s), Huawei (R4-1901125)

· Option 2: No

· MTK (R4-1900518)

· Suggestion from topic leader:  More discussions are needed

Qualcomm: for MTK, why?
Nokia: Similar to Qualcomm.

MTK: during the RRC delay, the UE behaviour is not specified.

Qualcomm: Do you say network cannot schedule any CC during this time?

MTK: It is allowed but this is not testable.
Intel: this can be tested by counting the ACK/NACK.
Ericsson: interruption shall be after processing delay

QC: RRC complete is on the new BWP

Huawei: we may need define interruption after the processing time

FFS if RAN4 will specify interruption requirements for RRC-based BWP switch

RAN4 will not have testing for interruption requirements for RRC-based BWP switch.
· Topic 4: Whether to specify interruption requirements for RACH-based BWP switch

· Proposals:

· Option 1: Yes

· Nokia (R4-1901287), Huawei (R4-1901125)

· Option 2: No

· MTK (R4-1900518)

· Suggestion from topic leader:  More discussions are needed

5.4 Agreements:
6 TCI state switching  
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	R4-1900748
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	Ericsson
	discussion
	Discussion
	6.12.7.6

	R4-1901517
	CR 38.133 8.3.2: SCell activation for FR1-FR2 inter-band CA
	Ericsson
	draftCR
	Endorsement
	6.12.7.6

	R4-1901525
	TCI state switching
	Ericsson
	discussion
	Discussion
	6.12.7.6

	R4-1901779
	UE TCI state requirements discussion
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.12.7.6

	R4-1901861
	RRM requirements for TCI state switch
	Qualcomm Incorporated
	discussion
	Discussion
	6.12.7.6


6.2 Proposals summary
	Companies
	Proposals

	Intel
	R4-1900111
Observation #1: MAC CE based TCI state switch is applicable to PDCCH and DCI based TCI state switch is applicable to PDSCH

Observation #2: The beam switching time for PDSCH activated via DCI is indicated by UE capability 

Proposal #1: DCI based TCI state/ beam switch delay for PDSCH starts from the end of last symbol of PDCCH to beginning of the first symbol of PDSCH

Proposal #2: The delay for DCI based beam/ TCI state switch for PDSCH is defined by UE capability timeDurationForQCL

Observation #3: MAC CE based TCI switch can be to a known TCI state or to an unknown TCI state

Proposal #3: The delay for MAC CE based TCI state switch for PDCCH starts from the slot with PDSCH carrying the activation command to the slot when PDCCH can be received based on new TCI state

Proposal #4: The delay for MAC CE based TCI switch for PDCCH to a known TCI state is defined as TTCI-Switch, known =  THARQ + 3ms

Proposal #5: The delay for MAC CE based TCI switch for PDCCH to an unknown TCI state is defined as TTCI-Switch, unknown =  TACQ-TO-FO + THARQ + 3ms

	CATT
	R4-1900473
Proposal 1: For RRC-based TCI state switching, the TCI state switching delay should be the RRC reconfiguration processing time, TRRC_processing. And an interruption due to RRC reconfiguration operation is expected.

Proposal 2: For MAC-CE-based TCI state switching, the TCI state switching delay should be 3ms, which is the MAC-CE decoding time including the related preparation time.

Proposal 3: For DCI-based TCI state switching, if the target TCI state is one of TCI states activated by MAC-CE, the TCI state switching delay should be 0.5ms, which is the DCI decoding time.

Proposal 4: For DCI-based TCI state switching, if the target TCI state is one of up to M TCI state configured by RRC configuration, but not one of TCI states activated by MAC-CE, the TCI state switching delay should be 3.5ms, which is the MAC-CE decoding time including the related preparation time and the DCI decoding time.



	NEC
	R4-1900748
Observation 1: Delay requirement for PDCCH TCI state switch and PDSCH TCI state switch are different  

Proposal 1: TCI switching delay when TCI state is known TTCI_Switch_Delay= TMethod_of_Switch

Proposal 2: TCI switching delay when TCI state is not known TTCI_Switch_Delay= TMethod_of_Switch + 9* TSMTC 

Proposal 3: TCI state switch to unknown TCI state is not supported using DCI or MAC CE based switching

Proposal 4: Interruptions are required on other active SCells when switching TCI state 

Proposal 5: When switching TCI state, other cells which are QCL Type D with the serving cells needs to be informed about TCI state change



	Huawei
	R4-1901216
Proposal 1: The indicated TCI state is known if UE reported L1- RSRP measured on the reference signal which is type-D QCLed with the indicated TCI state for PDCCH/PDSCH/ CSI-RS during the last [1280] ms, otherwise it is unknown.

Proposal 2: No requirements are specified for the unknown TCI state switching and it is left to UE implementation.



	Ericsson
	R4-1901516, R4-1901525
For TCI State Switch

Proposal 1: RRC re-configuration of the configurations of active TCI states shall be viewed as an exception. FFS whether delay and interruption requirements are needed. 

Proposal 2: Switching to TCI states whose configurations are based on reference signals not yet detected by the UE shall be viewed as an exception. FFS whether delay and interruption requirements are needed.

Proposal 3: Implication of “Applicability for SSB Rx beam in intra-band FR2” on TCI states in use in serving cells shall be further discussed. 

For TCI state selection at SCell activation

Observation 1: Shortest measurement period for RRM-based beam index reporting of deactivated SCell is 3.84 seconds.

Observation 2: The measurement period for CSI reporting of SSB-Index-RSRP is less than or equal to 0.48 seconds. 

Observation 3: In rich radio environments it may be challenging for the gNB to provide TCI state configurations and CSI-RS configurations to the UE at the time of SCell configuration. Moreover, it may be challenging for the gNB to provide TCI state and CSI-RS configurations on the basis of RRM-based beam index reporting due to the latency involved in such reporting.

Observation 4: In rich radio environments, configuration of TCI states and CSI-RS may require SSB-Index-RSRP reporting in order to be based on up-to-date conditions. Currently it is not clear what the UE will provide in the SSB-Index-RSRP report when reporting is carried out before a full measurement period has elapsed.

Based on the observations, we make the following proposals:

Proposal 1: Before SCell activation has been completed, the UE shall indicate in the CSI report for SSB-Index-RSRP that values are invalid.

Proposal 2: It shall be investigated whether measurements carried out for SCell synchronization (i.e. within Tactivation_time) can be partly reused when deriving L1-RSRP for SSB-Index-RSRP reporting.

Regarding activation time lines, the total time between SCell activation command being sent until the UE can receive in the SCell would be:

Ttotal = (THARQ + Tactivation_time + TCSI_reporting) + TTCI_activation
or

Ttotal = (THARQ + Tactivation_time + TSSB-Index-RSRP_reporting) + TRRC_reconfig + TCSI_reporting + TTCI_activation
depending on whether the appropriate RRC configurations for the SCell have been provided beforehand or have to be provided after feedback from the UE, and where the components within parentheses represent the SCell activation delay requirement from UE perspective.  

	Nokia
	R4-1901779
For TCI State Switch

Observation 1: a new TCI state shall be applied starting from 3 slots after transmitting ACK for PDSCH carrying the TCI change command.

Proposal 11: Use defined RAN1 delay as baseline for defining RAN4 TCI switch delay requirements.

Observation 2: A TCI state change does not involve turning on or off any receivers.

Observation 3: A TCI state change does not cause interruptions on other active cells.

For TCI state selection at SCell activation

Proposal 12: RAN4 defines generic requirement for SCell activation delay.

Proposal 13: SCell activation delay for an initial SCell in a band (without other serving cells) is defined based on the initial BWP (downlinkCommonConfig) of the SCell.



	Qualcomm
	R4-1901861
Observation 1: For MAC-CE based TCI state switch the UE can be scheduled on the beam corresponding to the current TCI state during the activation time. 

Observation 2: RRC based TCI state switch can occur at any point during re-configuration. UE cannot be scheduled during RRC reconfiguration time. 

Proposal 1a: For PDCCH, at the end of the beam switch procedure the UE should be able to decode PDCCH on the new beam.

Proposal 1b: For PDSCH, at the end of the beam switch procedure the UE should be able to decode PDSCH on the new beam.

TMAC-CESwitch = 3ms + Tactivation, 

Proposal 2: A beam/TCI state is said to be known if the UE has provided a RSRP report for that beam to gNodeB in the last [80] ms. 

Proposal 3: The time needed for activation of a new TCI state is  

Tactivation = 
1 TSMTC, if RSRP report was provided with last 80 ms


8* TSMTC, if RSRP report was provided within last 500ms


3*8*TSMTC. If the new TCI state was never measured.


6.3 Discussion:
· Summary of open issues (TCI State Switch): 

Issue 1: cases of TCI state switching to be considered for RRM requirements

· Active TCI state switching for PDSCH based on DCI 

· Yes: Intel, CATT, NEC, Huawei, Ericsson

· No:

· Active TCI state switching for PDCCH based on MAC CE 

· Yes: Intel, CATT, NEC, Huawei, Ericsson, Qualcomm

· No:
· Active TCI state change based on RRC 

· Yes: CATT, Huawei, Qualcomm

· No: 

· FFS: Ericsson

Proposed WF: consider RAN4 requirements for active TCI state switching based on DCI and MAC CE, and further clarify if active TCI state change can be based on RRC.

Issue 2: Condition of known/unknown TCI state and related UE behaviour 

· Option 1 (Intel):

· For DCI based switching: 
· The new TCI state is assumed to be known 
· For MAC CE based switching:
· Known: TCI state switch is to TCI state in the activated TCI states

· Unknown: TCI state switch is to a newly activated TCI state not monitored by the UE previously

· UE is assumed to know the Rx beam for the new TCI but not the time/frequency information

· UE needs additional time to track time/frequency offset based on TRS 

· Option 2 (CATT):
· For DCI based switching: 
· Known: If the target TCI state is one of up to 8 TCI states activated by MAC-CE
· Unknown: If the target TCI state is one of up to M TCI state configured by RRC configuration, but not one of TCI states activated by MAC-CE
· For MAC CE and RRC based switching:
· No differentiation for known/unknown
· Option 3 (NEC):
· For all applicable cases
· Known: if beam report is sent with in last [X] ms
· Unknown: otherwise 

· UE has to do Rx beam sweeping to find out the direction of the RS in TCI state, and fine tuning

· Option 4 (Huawei):
· For all applicable cases
· Known: if UE reported L1- RSRP measured on the reference signal which is type-D QCLed with the indicated TCI state for PDCCH/PDSCH/ CSI-RS during the last [1280] ms, otherwise it is unknown
· Unknown: otherwise

· UE has to do Rx beam sweeping to find the Rx beam

· Option 5 (Ericsson):

· For all applicable cases

· Known: TCI states that are based on reference signals that have been detected by the UE 
· Unknown: TCI states that are based on reference signals that have not yet been detected by the UE

· Option 6 (Qualcomm)

· For all applicable cases

· Known: if the UE has provided a RSRP report for that beam to gNodeB in the last [80] ms
· UE would only need 1 SMTC to be able to acquire fine timing
· Unknown: otherwise 
· If the cell was measured within the last 500ms, the UE would need to go through beam sweeping with 1 SSB per beam to get timing

· For a state that has never been measured, the UE would need to set its AGC and then acquire timing. Thus, it would need at least 3 SSB samples per beam
Proposed WF: On the known/unknown condition, option 6 might be agreeable. On the related UE behaviour, more discussions are needed.

Agreement: when the TCI is changed to unknown there is no requirement.
Issue 3: DCI based TCI state switching delay

· For known TCI
· Option 1 (Intel, Huawei, Nokia): 

· Defined by UE capability timeDurationForQCL, as defined by RAN1

· Option 2 (CATT):

· 0.5ms, which is the DCI decoding time

· Option 3 (NEC):

· TTCI_Switch_Delay= TMethod_of_Switch, DCI decoding will take roughly 300µs

· Option 4 (Ericsson):

· 2ms

· For unknown TCI

· Option 1 (CATT):

· 3.5ms, which is the MAC-CE decoding time including the related preparation time and the DCI decoding time

· Option 2 (NEC):

· Not supported, TTCI_Switch_Delay= TMethod_of_Switch + TBeam_Switching, TBeam_Switching =9* TSMTC
· Option 3 (Huawei):

· No requirement

· Option 5 (Ericsson):

· FFS if requirements are needed

Proposed WF: For known TCI, option 1 might be agreeable. For unknown TCI, further discuss based on outcome from Issue 2.

Issue 4: MAC CE based TCI state switching delay

· For known TCI
· Option 1 (Intel, CATT, NEC, Huawei, Ericsson, Nokia): 

· THARQ + 3ms, as defined by RAN1

· Option 2 (Qualcomm)

· 3ms + Tactivation, Tactivation =  1 TSMTC
· For unknown TCI

· Option 1 (Intel):

· TACQ-TO-FO + THARQ + 3ms, TACQ-TO-FO shall depend on the periodicity of the configured TRS resource set and time/frequency offset estimation time

· Option 2 (NEC): 

· Unknown: Not supported, TTCI_Switch_Delay= TMethod_of_Switch + TBeam_Switching, TBeam_Switching =9* TSMTC
· Option 3 (Huawei):

· No requirement

· Option 4 (Ericsson):

· FFS if requirements are needed

· Option 5 (Qualcomm):

· 3ms + Tactivation, Tactivation =  8* TSMTC if RSRP report was provided within last 500ms; 3*8* TSMTC if the new TCI state was never measured

Proposed WF: For known TCI, option 1 might be agreeable. For unknown TCI, further discuss based on outcome from Issue 2.

Issue 5: RRC based TCI state switching 
· Option 1 (CATT):

· TRRC_processing
· Option 2 (Huawei):

· Known: TRRC_processing
· Unknown: No requirement

Proposed WF: Further discuss based on outcome from Issue 1.

Issue 6: Interruption due to TCI state switching 

· Proposal 1 (CATT):
· An interruption due to RRC reconfiguration operation is expected

· No interruption requirement should be defined for MAC CE based swtiching
· Proposal 2 (NEC):

· Interruptions are required on other active SCells when switching TCI state 

· When switching TCI state, other cells which are QCL Type D with the serving cells needs to be indicated about TCI state change

· Proposal 3 (Ericsson):

· RRC re-configuration of an active TCI state configuration should be seen as an exceptional case, and would call for an interruption in the reception

· Switching to TCI states that are based on reference signals that have not yet been detected by the UE should be seen as an exceptional case, and would call for interruption in the reception 
· Proposal 4 (Nokia):


· A TCI state change does not involve turning on or off any receivers.

· A TCI state change does not cause interruptions on other active cells.

· Proposal 5 (Qualcomm):

· RRC based TCI state switch can occur at any point during re-configuration. UE cannot be scheduled during RRC reconfiguration time
Proposed WF: Discuss Proposal 2. For other proposals, further discuss based on outcome from Issue 1-4.

?Need Interruption for DCI-based TCI state change? Known or unknown?
?Need Interruption for MAC-based TCI state change? Known or unknown?

?Need Interruption for RRC-based TCI state change? Known or unknown?
Issue 7: others 

· Proposal 1 (Ericsson):
· Implication of “Applicability for SSB Rx beam in intra-band FR2” on TCI states in use in serving cells shall be further discussed.

· Proposal 2 (Nokia):

· RAN4 defines generic requirement for SCell activation delay.

· SCell activation delay for an initial SCell in a band (without other serving cells) is defined based on the initial BWP (downlinkCommonConfig) of the SCell.

· Proposal 3 (Ericsson):

· Before SCell activation has been completed, the UE shall indicate in the CSI report for SSB-Index-RSRP that values are invalid.

· It shall be investigated whether measurements carried out for SCell synchronization (i.e. within Tactivation_time) can be partly reused when deriving L1-RSRP for SSB-Index-RSRP reporting.

Proposed WF: Clarify on Proposal 1. For other proposals, discuss in the SCell activation agenda.
6.4 Agreements:

Cases of TCI state switching to be considered for RRM requirements
· TCI state switching for PDSCH based on DCI within the active TCI state set within the RRC configured TCI state set
· TCI state switching for PDCCH based on MAC CE within the RRC configured TCI state set
[QC]: do we need requirement for RRC based TCI switching

[Ericsson]: if we got incorrect configure, you may be configured to an unknown TCI

· RRC based TCI state switching is FFS
Conditions for Known/Unknown for target TCI:

· Known: if the UE has provided a RSRP report for that beam to gNodeB in the last [80] ms
· Unknown: otherwise
-
No requirement would be applied for unknown case
[QC]: NW configure TCIs, but UE may never track or detect certain configured TCI
[Nokia]: even UE not send new report before, need to check what is reported by the UE and what can decide it’s unknown
[Intel]: NW need to have some report to decide the switching, unkown case only need additional TO/FO track compared with known case

[QC]: if unknown case, no requirement may apply

Whether Known/ Unknown condition is needed or not shall be FFS.
DCI based TCI State Switch

· For Known TCI
· The DCI based TCI state switching delay is defined by UE capability timeDurationForQCL, as defined by RAN1
MAC CE based TCI State Switch

· For known TCI
· THARQ + 3ms + TACQ-TO-FO
· TACQ-TO-FO shall depend on the periodicity of the configured TRS resource set and time/frequency offset estimation time
Interruption discussion on issue 6.
