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1 RLM
1.1 Contributions list (16)
	TDoc
	Title
	Source
	Type
	Agenda item

	R4-1814528
	Discussion about NR RLM remaining issue
	Intel Corporation
	discussion
	7.11.7.1

	R4-1814864
	Remaining issues on RLM
	MediaTek inc.
	discussion
	7.11.7.1

	R4-1814866
	CR for RLM (Section 8.1.1, 8.1.2.2, 8.1.3.1, and 8.1.3.2)
	MediaTek inc.
	draftCR
	7.11.7.1

	R4-1815016
	Remaining issues on Radio Link Monitoring
	NTT DOCOMO, INC.
	discussion
	7.11.7.1

	R4-1815017
	CR on TS38.133 for UE scheduling availability of UE performing radio link monitoring on FR2
	NTT DOCOMO, INC.
	draftCR
	7.11.7.1

	R4-1815025
	Draft CR to 38.133 on CSI-RS based RLM requirements (section 8.1.3)
	ZTE
	draftCR
	7.11.7.1

	R4-1815026
	Discussion on remaining issues on CSI-RS based RLM
	ZTE
	discussion
	7.11.7.1

	R4-1815083
	CR for L1 indication interval for RLM and BFD (section 8.1.6, 8.5.4)
	Huawei, HiSilicon
	draftCR
	7.11.7.1

	R4-1815170
	Further discussion on RLM requirements
	Huawei, HiSilicon
	discussion
	7.11.7.1

	R4-1815171
	CR to RLM requriements (section 8.1.1-3)
	Huawei, HiSilicon
	draftCR
	7.11.7.1

	R4-1815172
	CR to RLM scheduling restriction (section 8.1.7)
	Huawei, HiSilicon
	draftCR
	7.11.7.1

	R4-1815740
	Hypothetical PDCCH parameters for RLM and BFD
	Qualcomm Incorporated
	discussion
	7.11.7.1

	R4-1815741
	Draft CR on Hypothetical PDCCH parameters for RLM and Beam Failure Detection Requirements
	Qualcomm Incorporated
	draftCR
	7.11.7.1

	R4-1815766
	Correction in NR RLM
	Ericsson
	CR
	7.11.7.1

	R4-1815829
	Remaining RLM requirements
	Nokia, Nokia Shanghai Bell
	discussion
	7.11.7.1

	R4-1815830
	CR for 38.133 on remaining RLM requirements
	Nokia, Nokia Shanghai Bell
	draftCR
	7.11.7.1


1.2 Proposals summary
	Discussion papers

	TDoc
	Title
	Source
	Observations and proposals

	R4-1814528
	Discussion about NR RLM remaining issue
	Intel Corporation
	Proposal 1: For CSI-RS RLM with D=1, don’t define RLM evaluation time.

Proposal 2: When CSI-RS is QCL-ed with multiple CORESETs, Using the CORESET which is current used by UE for PDCCCH decoding.

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

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

N=1,

if CSI-RS configured for RLM is configured with repetition parameter and repetition parameter is ‘ON’, or,

if CSI-RS configured for RLM is configured with parameter trs-Info, or,

if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with repetition parameter and repetition parameter is ‘ON’ and RLM resources are mutually TDMed, or,

if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with parameter trs-Info and RLM resources are mutually TDMed

N = 8 otherwise

	R4-1814864
	Remaining issues on RLM
	MediaTek inc.
	Proposal 1: When CSI-RS based RLM RS and SSB have different SCSs, for UE in FR1 which don’t support simultaneousRxDataSSB-DiffNumerology, adopt the FR2 evaluation period scaling factor.

Proposal 2: Define requirements for CSI-RS for RLM with D = 3 only.

Observation 1: For DMRS of PDCCH, TCI-State will not indicate ‘QCL-TypeD’ with SSB.

Observation 2: For the first two conditions of N=1 for RLM, it is not clear where UE could get RX beam information, and these conditions are not testable.

Proposal 3: Remove the first two conditions of N=1 for RLM.

Proposal 4: N=1 for RLM is invalid if the RLM-RS is also configured for L1-RSRP reporting or CBD. 

Proposal 5: In FR2, remove the case of N=8 for RLM and BFD. No requirement if no RS for BM is QCL-TypeD with RLM/BFD-RS.

	R4-1815016
	Remaining issues on Radio Link Monitoring
	NTT DOCOMO, INC.
	Proposal 1: At least 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 2: At least following condition of N=1 for CSI-RS based RLM should be kept in TS 38.133.

· if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH CSI-RS that has QCL-TypeD

· 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

Proposal 3: Following text proposal should be applied to 8.1.7.3 in TS 38.133.

<<Text proposal: see in the summary>>

	R4-1815026
	Discussion on remaining issues on CSI-RS based RLM
	ZTE
	Proposal 1: Keep the current hypothetical PDCCH parameters unchanged.

Proposal 2: The CORESET with minimum hypothetical PDCCH BLER is used when multiple CORESETs having QCL relationship with the configured CSI-RS.

Proposal 3: Requirement is defined for the case where CSI-RS resource configured for RLM is transmitted with Density =1. 

Proposal 4: Mout = 40 and Min = 20, if the CSI-RS resource configured for RLM is transmitted with Density =1.

	R4-1815170
	Further discussion on RLM requirements
	Huawei, HiSilicon
	Observation 1: The SSB referred by the TCI state of a PDCCH is the source where UE gets Rx beam information for the PDCCH, and UE needs to do Rx beam sweeping on it. N=1 cannot apply when RLM is performed on this SSB.

Observation 2: The SSB referred by the TCI state of a CSI-RS is the source where UE gets Rx beam information for the measuring the CSI-RS. Applying N=1 when RLM is performed on this SSB means the TCI state is interpreted the other way around, which is conflicting with RAN1 spec.

Observation 3: If UE is not supposed to do Rx beam sweeping for RLM on the CSI-RS referred by the TCI state of a PDCCH, the CSI-RS has to be configured with a TCI state referring to other RS for L1-RSRP beam reporting.

Observation 4: The CSI-RS referred by the TCI state of another CSI-RS1 is the source where UE gets Rx beam information for the measuring the CSI-RS1. Applying N=1 when RLM is performed on this CSI-RS means the TCI state is interpreted the other way around, which is conflicting with RAN1 spec.

Proposal 1: N=1 does not apply for SSB based RLM.

Proposal 2: N=1 applies for CSI-RS based RLM if and only if the CSI-RS has a TCI state referring to other RS for L1-RSRP beam reporting and the resource is not in a resource set configured with repetition ON.

Proposal 3: For CSI-RS based RLM, the hypothetical PDCCH parameters are fixed as follow.

-
Number of OFDM symbol: 2

-
BW: same as CSI-RS BW

-
SCS: same as CSI-RS SCS

-
CP length: normal

	R4-1815740
	Hypothetical PDCCH parameters for RLM and BFD
	Qualcomm Incorporated
	Proposal 1: Fix the values of CORESET dependent parameters in hypothetical PDCCH parameters for radio link monitoring and beam failure detection requirements.

	R4-1815829
	Remaining RLM requirements
	Nokia, Nokia Shanghai Bell
	Proposal 1: Define PDCCH transmission parameters independent of CORESET.

Proposal 2: Evaluation period for CSI-RS based RLM with D=1 is defined as 25 samples for OOS and 15 samples for IS. 

Observation 1: BLER values for the second BLER pair should be higher than 2 % and 10 %.


1.3 Discussion:
1.3.1 CSI-RS RLM requirements for Density=1
Issue 1: Whether to define requirements for Density=1?

Option 1: Yes (Nokia, ZTE)

Option 2: No (Intel, Mediatek)

Agreement: option 2
Issue 2: If answer to issue 1 is yes, what are the values for Mout and Min?

Option 1: Mout = 40 and Min = 20 (ZTE)

Option 2: Mout = 25 and Min = 15 (Nokia)

1.3.2 CORESET dependent PDCCH parameters

Issue 3: Whether to fix the PDCCH parameters currently dependent on CORESET?

Option 1: Yes for both SSB RLM and CSI-RS RLM (Qualcomm, Nokia, MTK)

Option 2: Yes for CSI-RS RLM, not for SSB RLM (Huawei)

Option 3: No (ZTE)

MTK: support option 1
Huawei: can compromise to option 1

ZTE: doesn’t reflect the actual PDCCH condition

Ericsson: support option 3  

Chair: more offline discussion is needed for this issue
Issue 4: If the answer to Issue 3 is yes (option 1 or option 2) what are the fixed values?

SSB RLM:

Number of OFDM symbols: 

Option 1: 2 (Qualcomm, Nokia)
BW: 


Option 1: 24 (Qualcomm)

Option 2: The largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP (Nokia)
SCS:

Option 1: 15 for FDD, 30 for TDD FR1 and 120 for TDD FR2 (Qualcomm)

Option 2: Same as the SCS of the SSB for RLM (Nokia)
CP length: 
Option 1: Normal (Huawei, Qualcomm, Nokia)
CSI-RS RLM:

Number of OFDM symbols: 

Option 1: 2 (Huawei, Qualcomm, Nokia)
BW: 


Option 1: same as CSI-RS BW (6*floor(BWCSI-RS / 6)) (Huawei)

Option 2: 24 (Qualcomm)

Option 3: The largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP (Nokia)
SCS:


Option 1: same as CSI-RS SCS (Huawei, Nokia)

Option 2: 15 for FDD, 30 for TDD FR1 and 120 for TDD FR2 (Qualcomm)
CP length: 
Option 1: Normal (Huawei, Qualcomm, Nokia)

Chair: issue 4 depends on the conclusion of issue 3
Issue 5: If the answer to Issue 3 is no (CORESET dependent parameters are not fixed), which CORESET to use when CSI-RS is QCLed with multiple CORESETs:

Option 1: The CORESET which is current used by UE for PDCCH decoding (Intel)

Option 2: The CORESET with minimum hypothetical PDCCH BLER (ZTE)
Chair: issue 5 depends on the conclusion of issue 3
1.3.3 Requirement when CSI-RS and SSB have different SCS

Issue 6: How to define the requirement when SCS of the CSI-RS for RLM and SCS of SSB for RLM are different?

Option 1: Keep agreement from RAN4#88bis ad hoc:

· If different SCS is used for CSI-RS based RLM-RS and SSB based RLM-RS, then CSI-RS based RLM-RS and SSB based RLM-RS shall be TDMed.

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

Option 2: When CSI-RS based RLM RS and SSB have different SCSs, for UE in FR1 which don’t support simultaneousRxDataSSB-DiffNumerology, adopt the FR2 evaluation period scaling factor (Mediatek)

MTK: our proposal is for CSI-RS RLM, fine with option 1.
Agreement: the following statement is agreed
· 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.

1.3.4 N=1 condition for SSB RLM

Current condition:

	TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-1 for FR1.

TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-2 for FR2 with

-
N=1,

-   if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH SSB that has QCL-TypeD, or

-   if the SSB configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or

-   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;

-
N=8, otherwise.


Issue 7: How to define N=1 condition for SSB RLM?

Option 1: Keep the current condition.

Option 2: Remove all N=1 conditions. (Intel, Huawei)

Option 3a: Keep at least the 3rd condition. (NTT DoCoMo)
Option 3b: Keep the 3rd condition with below modification, remove others. (Mediatek)

· if the SSB configured for RLM is not configured for L1-RSRP reporting or candidate beam detection and is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting, and the QCL association is known to UE;

MTK: if SSB1 is configured for L1-RSRP then it cannot be N=1 if this SSB1 also used for RLM

Intel: SSB cannot QCL with any RS

Huawei: TCI status indication is directional
MTK: if SSB is used N cannot be 1

Intel: with SSB RLM with N=8

QC: how about PDCCH QCL with SSB

Huawei: then you still doing beam sweeping on SSB
QC: doing BR in parallel with RLM 

Agreement: FFS on the condition 3 in SSB based RLM N=1 requirement
remove the following conditions 1 and 2  in SSB based RLM N=1 requirement:

-   if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH SSB that has QCL-TypeD, or

-   if the SSB configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or

1.3.5 N=1 condition for CSI-RS RLM

Current condition:

	-
TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-1 for FR1.

-
TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-2 for FR2, where

-
N=1,

-   if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH CSI-RS that has QCL-TypeD, or

-   if the CSI-RS configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or

-   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;

-
N=FFS, otherwise.


Issue 7: How to define N=1 condition for CSI-RS RLM?

Option 1: Keep the current condition.

Option 2: Keep at least 1st and 3rd condition (NTT DoCoMo)

Option 3a: Remove 1st and 2nd condition, keep the 3rd condition with below modification. (Mediatek)
· if the CSI-RS resource configured for RLM is not configured for L1-RSRP reporting or candidate beam detection and 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 3b: Remove 1st and 2nd condition, keep the 3rd condition with below modification. (Huawei)
· if the CSI-RS resource for RLM is QCL-Type D and TDMed to CSI-RS - resources configured for L1-RSRP reporting or SSBs configured for L1-RSRP reporting, the CSI-RS resource is not in a CSI-RS resource set configured with repetition ON, all CSI-RS resources configured for RLM are mutually TDMed, and the QCL association is known to UE;

Option 4: Use the following conditions. (Intel)

· N=1,

· if CSI-RS configured for RLM is configured with repetition parameter and repetition parameter is ‘ON’, or,

· if CSI-RS configured for RLM is configured with parameter trs-Info, or,

· if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with repetition parameter and repetition parameter is ‘ON’ and RLM resources are mutually TDMed, or,

· if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with parameter trs-Info and RLM resources are mutually TDMed
QC: We need this condition 2 for PDCCH QCL with CSI-RS

Intel: shall QCL with a CSI-RS for L1-RSRP

MTK: agree with Intel

Chair: can we reuse the same condition from BFD

Nokia: we cannot reuse that condition directly from BFD

QC: the condition between BFD and RLM can be very similar

Agreement: FFS on the condition 3 in CSI-RS based RLM N=1 requirement

remove the following conditions 1 and 2 in CSI-RS based RLM N=1 requirement:

-   if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH CSI-RS that has QCL-TypeD, or

-   if the CSI-RS configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or
1.3.6 Scheduling restriction

Option 1: Keep the current requirement.

Option 2: (NTT DoCoMo)

There is no scheduling restriction due to RLM if following condition is satisfied. 

· SSB/CSI-RS configured for RLM is QCL-Type D with DMRS for PDCCH

· When performing RLM with different SCS than PDSCH/PDCCH, 

· UE supports simultaneousRxDataSSB-DiffNumerology.

Otherwise, 

· The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on RLM-RS symbols to be measured for RLM.

Option 3: Huawei CR: R4-1815172, CR to RLM scheduling restriction (section 8.1.7)
	-
If the RLM-RS is type-D QCLed with active TCI state for PDCCH/PDSCH, and N=1 applies for the RLM-RS as specified in section 8.1.2.2 if the RLM-RS is SSB and in section 8.1.3.2 if the RLM-RS is CSI-RS

-
There are no scheduling restrictions due to radio link monitoring based on SSB or CSI-RS with a same subcarrier spacing as PDSCH/PDCCH.
-
When performing radio link monitoring based on SSB with a different subcarrier spacing than PDSCH/PDCCH, for UE which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to radio link monitoring. For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for radio link monitoring.

-
Otherwise 

-
The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on RLM-RS symbols to be measured for radio link monitoring.


Huawei: shall be similar as DCM’s proposal
DCM: Technically same as Huawei, SSB has different SCS from PDCCH/PDSCH, the restriction shall be considered in FR2

Huawei: no difference between PSCell and intra-band SCell

DCM: agree with Huawei

Agreement:

-
If the RLM-RS is type-D QCLed with active TCI state for PDCCH/PDSCH, and N=1 applies for the RLM-RS as specified in section 8.1.2.2 if the RLM-RS is SSB and in section 8.1.3.2 if the RLM-RS is CSI-RS

-
There are no scheduling restrictions due to radio link monitoring based on SSB or CSI-RS with a same subcarrier spacing as PDSCH/PDCCH.
-
When performing radio link monitoring based on SSB with a different subcarrier spacing than PDSCH/PDCCH, for UE which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to radio link monitoring. For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for radio link monitoring.

-
Otherwise 

-
The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on RLM-RS symbols to be measured for radio link monitoring.

The above restriction applies to both Pcell/PSCell and SCells in the same band as this PCell/PSCell
1.3.7 Second BLER pair

Issue: Whether to define requirements for BLER pair #1 in Rel-15?

Option 1: Yes

Option 2: No

QC: option 2 is more practical based on current timeline
Agreement: option 2 is agreed and the second pair of BLER for RLM would be discussed in R16.
1.4 CR to progress the topic
	CRs
	

	TDoc
	Title
	Source
	Recommend to “approve/agree/endorse” or “noted” or “revised”?

	R4-1814866
	CR for RLM (Section 8.1.1, 8.1.2.2, 8.1.3.1, and 8.1.3.2)
	MediaTek inc.
	noted

	R4-1815017
	CR on TS38.133 for UE scheduling availability of UE performing radio link monitoring on FR2
	NTT DOCOMO, INC.
	noted

	R4-1815025
	Draft CR to 38.133 on CSI-RS based RLM requirements (section 8.1.3)
	ZTE
	noted

	R4-1815083
	CR for L1 indication interval for RLM and BFD (section 8.1.6, 8.5.4)
	Huawei, HiSilicon
	noted

	R4-1815171
	CR to RLM requriements (section 8.1.1-3)
	Huawei, HiSilicon
	noted

	R4-1815172
	CR to RLM scheduling restriction (section 8.1.7)
	Huawei, HiSilicon
	noted

	R4-1815741
	Draft CR on Hypothetical PDCCH parameters for RLM and Beam Failure Detection Requirements
	Qualcomm Incorporated
	noted

	R4-1815766
	Correction in NR RLM
	Ericsson
	noted

	R4-1815830
	CR for 38.133 on remaining RLM requirements
	Nokia, Nokia Shanghai Bell
	revised


	TDoc
	Title
	Source
	Type
	Agenda item
	Recommend to “approve/agree/endorse” or “noted” or “revised”?

	R4-1814528
	Discussion about NR RLM remaining issue
	Intel Corporation
	discussion
	7.11.7.1
	Noted

	R4-1814864
	Remaining issues on RLM
	MediaTek inc.
	discussion
	7.11.7.1
	Noted

	R4-1815016
	Remaining issues on Radio Link Monitoring
	NTT DOCOMO, INC.
	discussion
	7.11.7.1
	Noted

	R4-1815026
	Discussion on remaining issues on CSI-RS based RLM
	ZTE
	discussion
	7.11.7.1
	Noted

	R4-1815170
	Further discussion on RLM requirements
	Huawei, HiSilicon
	discussion
	7.11.7.1
	Noted

	R4-1815740
	Hypothetical PDCCH parameters for RLM and BFD
	Qualcomm Incorporated
	discussion
	7.11.7.1
	Noted

	R4-1815829
	Remaining RLM requirements
	Nokia, Nokia Shanghai Bell
	discussion
	7.11.7.1
	Noted


2 PSCell addition and SCell activation
2.1 Contributions list (14)
	TDoc
	Title
	Source
	Type
	Agenda item

	R4-1814586
	Considerations on Scell activation delay in FR2
	Intel Corporation
	discussion
	7.11.7.3

	R4-1814587
	CR on Scell activation delay in FR2 in TS38.133
	Intel Corporation
	CR
	7.11.7.3

	R4-1814639
	Further discussion on Scell activation requirements in FR2
	CATT
	discussion
	7.11.7.3

	R4-1814640
	CR on Scell activation requirements in FR2
	CATT
	draftCR
	7.11.7.3

	R4-1814877
	Discussion on SCell activation delay requirement
	MediaTek inc.
	discussion
	7.11.7.3

	R4-1815141
	Applicability for SSB Rx beam in intra-band FR2
	Huawei, HiSilicon
	draftCR
	7.11.7.3

	R4-1815154
	CR on PSCell addition delay in TS36.133
	Huawei, HiSilicon
	CR
	7.11.7.4

	R4-1815173
	CR for remaining issues in SCell activation and deactivation (section 8.3)
	Huawei, HiSilicon
	draftCR
	7.11.7.3

	R4-1815852
	Discussion on NR Scell activation
	Nokia, Nokia Shanghai Bell
	discussion
	7.11.7.3

	R4-1815853
	CR on NR Scell activation
	Nokia, Nokia Shanghai Bell
	draftCR
	7.11.7.3

	R4-1815854
	Discussion on NR PScell addition
	Nokia, Nokia Shanghai Bell
	discussion
	7.11.7.4

	R4-1815855
	CR on NR PScell addition
	Nokia, Nokia Shanghai Bell
	CR
	7.11.7.4

	R4-1815911
	Draft CR 38.133 (8.3.2) SCell activation delay in FR2
	Ericsson
	draftCR
	7.11.7.3

	R4-1815931
	Scell activation timeline
	Qualcomm Incorporated
	discussion
	7.11.7.3


2.2 Discussion:

2.2.1 PSCell additon
· Known condition for NR PSCell in FR2
· Option1 (Nokia): the same as FR1.
· Option2：Do not define
Agreement: FFS on this topic
MTK: is also under discussing in HO

Nokia: gNb cell and beam remain the same 

Intel: how to make sure UE not change Rx beam

QC: UE will reuse the last known beam, but can we define the requirement based on this?
Intel: UE can also for Rx beam sweeping.

QC: the point is how to define the requirement and test

Intel: it’s not only UE implementation 

· The requirement for Tsearch

· Proposal (Nokia): 
- For NR PSCell in FR2: if the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown cell and signal quality is sufficient for successful cell detection, then Tsearch = 24* Trs ms.

· SMTC periodicity of the target NR cell: Trs
· Option1 (Huawei): 
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell, 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=20ms unless the SSB transmission periodicity is not 20ms.
· Option2 (Defined in Spec): 
· Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cell prior to or in PSCell addition message, otherwise the requirement in this section is applied with Trs=5ms. If UE is provided with both SMTC configuration and SSB transmission periodicity the requirement shall be based on SMTC periodicity.
Huawei: under discussing in HO as well

QC: RAN1 conclusion is UE will by default use 5ms
Agreement: FFS on this topic, same condition will be used as for HO requirement
2.2.2 SCell activation
· SCell activation delay Tactivation_time in FR2, if the SCell being activated belongs to FR2, and there is at least one active serving cell on that FR2 band
· Option 1(Intel):
· Tactivation_time = [3ms+Tsmtc_max + TSMTC_SCell+2ms]

· Intra-band cells in FR2, UE only assumes that one Rx beam can be used for the reception of the beams of SSB on the serving cells.
· Otherwise the UE behavior will be undefined.
· Option 2(Agreed in last meeting): 
· Tactivation_time = [3ms+(TSMTC_SCell)+2ms]

· Intra-band cells in FR2, UE only assumes that one Rx beam can be used for the reception of the beams of SSB on the serving cells.
· Otherwise the UE behavior will be undefined.
Agreement: FFS on this topic
Intel: AGC time is still needed
Ericsson: don’t agree on this, just sync-up on the timing, and you can do that correlation without new AGC gain info.

Intel: you may not finish timing/freq checking on the first try if you have wrong AGC info

Ericsson: the data reception is after measurement and UE already has ACG gain info

Intel: LTE we have 5ms for AGC

QC: agree with Ericsson

· SCell known side condition for FR2
· Option1 (Nokia): NR SCell known condition in FR2 could be the same as FR1.
· Option2: Do not define
Agreement: FFS on this topic
· For a cell that is configured, via RRC, with only one TCI state, the 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 1a(CATT): Tactivation_time = [3ms+ 25*SMTC periodicity +2ms]
· Option 1b(MediaTek): Tactivation_time = [3ms+ 16*TSMTC,max + 9*TSMTC + 2ms]
· Option 1c(Huawei): Tactivation_time = [3ms+ 16* max(TSMTC_MAX,10ms) + 9* max(TSMTC_SCell,10ms) +2ms]
· Option 2(Nokia): 
If the SCell being activated is known, Tactivation_time is:

-
[3ms+max (TSMTC_SCell, 10ms) +2ms], if the SCell measurement cycle is equal to or smaller than [160ms],
-
[3ms+ max (TSMTC_MAX, 10ms)+ max (TSMTC_SCell,10ms)+2ms], if the SCell measurement cycle is larger than [160ms],
If the SCell being activated is unknown, Tactivation_time is: [3ms + 2*N1*max (TSMTC_MAX, 10ms) + (N1+1)*max (TSMTC_SCell, 10ms) + 2ms] 
Agreement: FFS on this topic
MTK: in this case we don’t need SMTC_MAX
QC: SMTC MAX among what cells?

Huawei: SMTC max is only used for intra-band 

QC: SMTC max shall be among being activated serving cell and active Scells

· Whether SCell activation time shall include UE processing time for CSI reporting
· Option1 (Qualcomm): Yes
· Option2: No
MTK: we can put into the Tcsi-reporting, and we need update the defintion

Agreement: option 1 is agreed.
· Whether SCell activation requirements shall be different for the scenarios where UE is RRC configured with one or multiple TCI states
· Option1 (Qualcomm): Yes
· Option2: No
Huawei: is that related with your tdoc about TCI switching delay

QC: No, that’s separated topic

MTK: it’s not only RAN4 issue.

Huawei: is that controlled by NW

QC: not sure

Nokia: what’s the relationship between multiple TCI and SCell activation

Ericsson: we need more time to discuss the requirement for multiple TCI swithcing

Agreement: QC will draft WF to capture all the comments and conclusions for delay associated with TCI status switching and Scell activation delay with multiple TCI case.
· If yes, for a cell that is configured, via RRC, with only one TCI state, the activation timeline is:
· Proposal (Qualcomm): 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].
Agreement: FFS on this topic
· Limitation on SSB in FR2 intra-band CA
· Proposal (Qualcomm): For intra-band CA, the SSB’s from the cells should be QCL-TypeD. If the SSB’s are not QCL TypeD the UE is not supposed to satisfy any requirements for SCell.
Tentative Agreement: For intra-band CA, the SSB’s from the cells should have the same DL spatial domain transmission filter. If the SSBs don’t have same DL spatial domain transmission filter the UE is not supposed to satisfy any requirements for SCell. (Qualcomm needs further check)
· Whether define the following assumption as a general assumption for R15 NR requirements.
“For the requirements in RRC connected state specified in this version of the specification, UE shall assume that one Rx beam can be used for the reception of the beams of SSB on the serving cells in the same band in FR2 at one SMTC occasion. “

· Option 1 (Huawei): Yes
· Option 2 : No
2.3 CR to progress the topic

	TDoc
	Title
	Source
	Type
	Agenda item
	Recommend to “approve/agree/endorse” or “noted” or “revised”?

	R4-1814587
	CR on Scell activation delay in FR2 in TS38.133
	Intel Corporation
	CR
	7.11.7.3
	noted

	R4-1814640
	CR on Scell activation requirements in FR2
	CATT
	draftCR
	7.11.7.3
	Revised

	R4-1815141
	Applicability for SSB Rx beam in intra-band FR2
	Huawei, HiSilicon
	draftCR
	7.11.7.3
	Revised

	R4-1815173
	CR for remaining issues in SCell activation and deactivation (section 8.3)
	Huawei, HiSilicon
	draftCR
	7.11.7.3
	noted

	R4-1815853
	CR on NR Scell activation
	Nokia, Nokia Shanghai Bell
	draftCR
	7.11.7.3
	noted

	R4-1815911
	Draft CR 38.133 (8.3.2) SCell activation delay in FR2
	Ericsson
	draftCR
	7.11.7.3
	noted

	R4-1815154
	CR on PSCell addition delay in TS36.133
	Huawei, HiSilicon
	CR
	7.11.7.4
	Return to

	R4-1815855
	CR on NR PScell addition
	Nokia, Nokia Shanghai Bell
	CR
	7.11.7.4
	Return to


	TDoc
	Title
	Source
	Type
	Agenda item
	Recommend to “approve/agree/endorse” or “noted” or “revised”?

	R4-1814586
	Considerations on Scell activation delay in FR2
	Intel Corporation
	discussion
	7.11.7.3
	noted

	R4-1814639
	Further discussion on Scell activation requirements in FR2
	CATT
	discussion
	7.11.7.3
	noted

	R4-1814877
	Discussion on SCell activation delay requirement
	MediaTek inc.
	discussion
	7.11.7.3
	noted

	R4-1815852
	Discussion on NR Scell activation
	Nokia, Nokia Shanghai Bell
	discussion
	7.11.7.3
	noted

	R4-1815854
	Discussion on NR PScell addition
	Nokia, Nokia Shanghai Bell
	discussion
	7.11.7.4
	noted

	R4-1815931
	Scell activation timeline
	Qualcomm Incorporated
	discussion
	7.11.7.3
	noted


3 BWP switching
3.1 Contributions list (20)
	TDoc
	Title
	Source
	Type
	Agenda item

	R4-1814535
	On remaining issues for BWP switching delay
	Intel Corporation
	discussion
	7.11.7.5.1

	R4-1814536
	CR on BWP switching requirement in TS38.133 (Section 8.6)
	Intel Corporation
	draftCR
	7.11.7.5.1

	R4-1814537
	On remaining issues for interruption due to BWP switching
	Intel Corporation
	discussion
	7.11.7.5.2

	R4-1814730
	CR on interruption due to BWP switching requirement in TS38.133 (Section 8.2)
	Intel Corporation
	draftCR
	7.11.7.5.2

	R4-1814900
	Remaining issue on BWP switch delay
	MediaTek inc.
	discussion
	7.11.7.5.1

	R4-1814901
	Remaining issue on BWP switch interruption
	MediaTek inc.
	discussion
	7.11.7.5.2

	R4-1814902
	CR on TS36.133 for interruption due to BWP switch
	MediaTek inc.
	CR
	7.11.7.5.2

	R4-1814903
	CR on TS38.133 for interruption due to BWP switch (section 8.2.1.2.7 and 8.2.2.2.5)
	MediaTek inc.
	draftCR
	7.11.7.5.2

	R4-1815123
	Discussion on the delay requirements for BWP switch
	Huawei, HiSilicon
	discussion
	7.11.7.5.1

	R4-1815124
	Discussion on the requirements for BWP switch interruptions on other serving CCs
	Huawei, HiSilicon
	discussion
	7.11.7.5.2

	R4-1815125
	draftCR on BWP switching delay (section 8.6)
	Huawei, HiSilicon
	draftCR
	7.11.7.5.1

	R4-1815126
	draftCR on BWP switching interruptions on NR (section 8.2.1 and 8.2.2)
	Huawei, HiSilicon
	draftCR
	7.11.7.5.2

	R4-1815127
	CR on BWP switching interruptions on LTE Pcell in EN-DC
	Huawei, HiSilicon
	CR
	7.11.7.5.2

	R4-1815720
	Interruption on Serving Cells due to BWP Switching
	Ericsson
	other
	7.11.7.5.2

	R4-1815721
	Interruption Requirements on LTE Serving Cells due to BWP Switching in EN-DC
	Ericsson
	CR
	7.11.7.5.2

	R4-1815831
	Discussion about RRC-based BWP switching
	Nokia, Nokia Shanghai Bell
	discussion
	7.11.7.5.1

	R4-1815832
	CR for 38.133 on RRC-based BWP switching delay
	Nokia, Nokia Shanghai Bell
	draftCR
	7.11.7.5.1

	R4-1815833
	CR for 38.133 on interruptions at RRC-based BWP switch
	Nokia, Nokia Shanghai Bell
	draftCR
	7.11.7.5.2

	R4-1815834
	CR for 36.133 on interruptions at RRC-based BWP switch
	Nokia, Nokia Shanghai Bell
	CR
	7.11.7.5.2

	R4-1815835
	LS on RRC-based BWP switching delay
	Nokia, Nokia Shanghai Bell
	LS out
	7.11.7.5.1


3.2 Discussion:
3.2.1 BWP switching delay
· Topic 1: RRC-based BWP switch requirement

· Proposals:
· Option 1: (MediaTek R4-1814900)

· Postponed discussion to RAN4#90 meeting 

· Option 2: (Huawei R4-1815123)

· Specify the requirements in this meeting as:

·  TRRC based BWP switch delay = TRRC processing delay + TBWPswitchDelay.
· Option 3: (Nokia R4-1815831)

· Agree on conditional requirements for the case that BWP switch is included in RRC processing delay and that BWP switch is not included in RRC processing delay. 
· Requirement can be further modified to reflect RAN2 conclusion. 

· Send an LS to RAN2 to ask whether BWP switch will be part of RRC processing delay or not

Agreement: option 2 is agreed as:
· Specify the requirements in this meeting as:

·  TRRC based BWP switch delay = TRRC processing delay + TBWPswitchDelay_RRC.
TBWPswitchDelay_RRC is the RRC based BWP switching delay.
MTK: RAN2 agree that BWP switching delay is outside RRC processing delay, they are preparing LS to RAN4
Nokia: LS was approved

· Topic 2: How to consider TA in UL BWP switching delay

· Proposals:
· Option 1: (Intel R4-1814535)

· The UL BWP switching delay requirement should take TA and TA offset into account.
· Option 2: (MediaTek R4-1814900)
· All UL grants suffer the same problem that the TA reduces the UE processing time. The problem is not limited to UL BWP switch only.
· Send an LS to clarify how TA is addressed in the UE PUSCH preparation procedure time
Agreement: FFS on this topic
Intel: sending LS cannot solve this issue.
MTK: no strong view, this issue is not UL BWP only case.

· Topic 3: Whether to introduce new delay requirement for BWP switch involving MIMO layer change

· Proposals:
· Option 1: ([Intel R4-1814537])

· Yes

Agreement: FFS on this topic
3.2.2 BWP switching interruption
· Topic 1: Interruption requirement for Intra-band case (for both SA and EN-DC and for both LTE and NR victim cells)

· Proposals:
· Option 1: (Huawei R4-1815124)

· Same as inter-band case.
· Option 2: (Intel R4-1814537, MediaTek R4-1814901)
· Allow one more slot, compared to inter-band case

· Option 3: (Ercisson R4-1815720)
· Allow one more slot, compared to inter-band case, if clear benefit of an extra subframe for AGC setting is identified
QC: what’s the benefit

Intel: if NR CC change BWP the RSSI status may change we need time to resettle the AGC

QC: UE can predict.
Agreement: FFS on this topic
· Topic 2: Whether to specify interruption on DL (or UL) due to UL (or DL) BWP switch for the same carrier in FDD in TS38.133

· Proposals:
· Option 1: (Intel R4-1814535)

· Yes

· Option 2: (Ericsson R4-1815720)
· No
· Suggestion from topic leader: Option 2. 

· Since this issue has already been addressed in RAN1 spec, RAN4 does not need to duplicate the work.

Agreement: FFS on this topic
· Topic 3: Whether interruption is allowed for BWP switch involving MIMO layer change

· Proposals:
· Option 1: (Intel R4-1814537, Huawei R4-1815124)

· Yes

· Suggestion from topic leader: Skip this issue. It was already agreed in last meeting that interruption is expected.

Agreement: FFS on this topic
· Topic 4: Whether to introduce interruption requirement due to RRC-based BWP switch 

· Proposals:
· Option 1: (Nokia R4-1815831, Huawei R4-1815126)

· Yes

· Suggestion from topic leader: Clarification is needed whether interruption requirement is needed during RRC processing time

Agreement: FFS on this topic
3.3 CR and LS to progress the topic

	TDoc
	Title
	Source
	Type
	Agenda item
	Recommend to “approve/agree/endorse” or “noted” or “revised”?

	R4-1814536
	CR on BWP switching requirement in TS38.133 (Section 8.6)
	Intel Corporation
	draftCR
	7.11.7.5.1
	Return to

	R4-1815125
	draftCR on BWP switching delay (section 8.6)
	Huawei, HiSilicon
	draftCR
	7.11.7.5.1
	Return to

	R4-1815832
	CR for 38.133 on RRC-based BWP switching delay
	Nokia, Nokia Shanghai Bell
	draftCR
	7.11.7.5.1
	Noted

	R4-1815835
	LS on RRC-based BWP switching delay
	Nokia, Nokia Shanghai Bell
	LS out
	7.11.7.5.1
	Noted

	R4-1814730
	CR on interruption due to BWP switching requirement in TS38.133 (Section 8.2)
	Intel Corporation
	draftCR
	7.11.7.5.2
	Noted

	R4-1814902
	CR on TS36.133 for interruption due to BWP switch
	MediaTek inc.
	CR
	7.11.7.5.2
	Revised

	R4-1814903
	CR on TS38.133 for interruption due to BWP switch (section 8.2.1.2.7 and 8.2.2.2.5)
	MediaTek inc.
	draftCR
	7.11.7.5.2
	Revised

	R4-1815126
	draftCR on BWP switching interruptions on NR (section 8.2.1 and 8.2.2)
	Huawei, HiSilicon
	draftCR
	7.11.7.5.2
	Noted

	R4-1815127
	CR on BWP switching interruptions on LTE Pcell in EN-DC
	Huawei, HiSilicon
	CR
	7.11.7.5.2
	Noted

	R4-1815721
	Interruption Requirements on LTE Serving Cells due to BWP Switching in EN-DC
	Ericsson
	CR
	7.11.7.5.2
	Noted

	R4-1815833
	CR for 38.133 on interruptions at RRC-based BWP switch
	Nokia, Nokia Shanghai Bell
	draftCR
	7.11.7.5.2
	Noted

	R4-1815834
	CR for 36.133 on interruptions at RRC-based BWP switch
	Nokia, Nokia Shanghai Bell
	CR
	7.11.7.5.2
	Noted


	TDoc
	Title
	Source
	Type
	Agenda item
	Recommend to “approve/agree/endorse” or “noted” or “revised”?

	R4-1814535
	On remaining issues for BWP switching delay
	Intel Corporation
	discussion
	7.11.7.5.1
	Noted

	R4-1814537
	On remaining issues for interruption due to BWP switching
	Intel Corporation
	discussion
	7.11.7.5.2
	Noted

	R4-1814900
	Remaining issue on BWP switch delay
	MediaTek inc.
	discussion
	7.11.7.5.1
	Noted

	R4-1814901
	Remaining issue on BWP switch interruption
	MediaTek inc.
	discussion
	7.11.7.5.2
	Noted

	R4-1815123
	Discussion on the delay requirements for BWP switch
	Huawei, HiSilicon
	discussion
	7.11.7.5.1
	Noted

	R4-1815124
	Discussion on the requirements for BWP switch interruptions on other serving CCs
	Huawei, HiSilicon
	discussion
	7.11.7.5.2
	Noted

	R4-1815720
	Interruption on Serving Cells due to BWP Switching
	Ericsson
	other
	7.11.7.5.2
	Noted

	R4-1815831
	Discussion about RRC-based BWP switching
	Nokia, Nokia Shanghai Bell
	discussion
	7.11.7.5.1
	Noted


