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

	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1902890
	Discussion about remaining issue about NR RLM
	Intel Corporation
	discussion
	Discussion
	6.10.7.1

	R4-1902891
	Draft CR for remaining issues in RLM requirements(section 8.1.2.1 8.1.2.2 8.1.3.1 8.1.3.2)
	Intel Corporation
	draftCR
	Endorsement
	6.10.7.1

	R4-1903411
	Remaining parameters for SSB and CSI-RS based RLM
	NTT DOCOMO, INC.
	discussion
	 
	6.10.7.1.1

	R4-1903412
	On scaling factor N
	NTT DOCOMO, INC.
	discussion
	 
	6.10.7.1.2

	R4-1903583
	Discussion on requirements for RLM
	MediaTek inc.
	discussion
	Discussion
	6.10.7.1

	R4-1903584
	CR for scheduling availability for RLM
	MediaTek inc.
	draftCR
	Endorsement
	6.10.7.1

	R4-1903585
	Discussion on RLM scaling factor N for FR2
	MediaTek inc.
	discussion
	Discussion
	6.10.7.1.2

	R4-1903720
	Discussion on L1 indication period for RLM and BFD
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.1

	R4-1903721
	Correction of L1 indication period for RLM and BFD (section 8.1.6 and 8.5.4)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.1

	R4-1903722
	Correction of Minimum requirement at transitions for RLM (section 8.1.4)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.1

	R4-1903760
	Remaining issues in RLM requirements
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.1

	R4-1903761
	CR on RLM scheduling restriction (section 8.1.7)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.1

	R4-1903762
	CR on remaining issues in RLM requirements (section 8.1.1, 8.1.2, 8.1.3)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.1

	R4-1904503
	CR section 8.1.2.1, 8.1.3.1: Remaining parameters for SSB and CSI-RS based RLM
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.1.1

	R4-1904504
	CR section 8.1.2.2, 8.1.3.2 Scaling factor N for SSB and CSI-RS RLM
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.1.2

	R4-1904505
	CR section 8.1.1, 8.1.2.1, 8.1.3.1 Requirement for simultaneous SSB and CSI-RS RLM
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.1.3


1.2 Discussion:

· Applicable periodicities for CSI-RS RLM
· Proposal (Huawei): Capture in 38.133 that the applicable periodicity of CSI-RS for RLM is {5ms, 10ms, 20ms, 40ms} and minimum PRB number is 24.

Nokia: What is the meaning?

Huawei: this is RAN1 agreement. The smaller value is not …


Nokia: CSI-RS based on 24PRB is not enough.

Huawei: this is minimum number of PRBs which can be configured by network. And this agreement was made by RAN1. CSI-RS is configured in general way. There is no specific configuration for CSI-RS RLM.

Ericsson: Those should be captured somewhere.

Huawei: I do not think those were captured anywhere.
Agreement: we can capture in 38.133 that the applicable periodicity of CSI-RS for RLM is {5ms, 10ms, 20ms, 40ms} and minimum CSI-RS PRB number is 24.
Ericsson: how about mismatch between CSI-RS BW and hypothetical PDCCH BW?

Nokia: it can be larger than 24.

Intel: how to define the requirement for hypothetical table
· Scaling factor N for SSB-based RLM

Option 1 (Intel, Huawei, Nokia, MediaTek): N=8 always

Option 2 (NTT DoCoMo): Keep the condition for N=1:

· 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

Possible way forward: Is it agreeable to always use N=8 for SSB-based RLM in FR2?
Agreement: option 1 (N=8 always) is agreed
Qualcomm: there is not clear technique reason for option 1.
LGE: Generally we understand why N=8. But the period will be very long if N=8. We should check with RAN1 for this issue.
Intel: Network can configure CSI-RS for finer beam training.
Huawei: the number of finer beams is up to UE implementation. UE is allowed to signal 8 Rx beam. The same should be allowed for SSB based. It is for worst case.
Nokia: N=8 comes from the early discussion of RRM measurement. Are we talking scaling 8x8 because we do RLM for some finer beams? Do we have 8 finer beams corresponding to a rough beam?
Intel: our understanding not 8x8 but 8.
ZTE: our view is that UE does not do Rx beam sweeping for SSB based RLM.
· Scaling factor N for CSI-RS-based RLM

Option1 (Intel): N=8 always applies for CSI-RS based RLM. 

Option2 (Intel): N=1 is applicable for the following condition:

 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 3 (Huawei): 

-
N=1, if the CSI-RS for RLM is not in a resource set configured with higher layer parameter repetition;

-
N is as specified in section 8.5.6.2 and section 9.5.4.2, otherwise.

Option 4 (NTT DoCoMo, MediaTek): Keep the N=1 condition:

· 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 5 (Nokia):

-
N=1, with the following exceptions:

· UE is not required to measure CSI-RS RLM measurements on a CSI-RS resource if the CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s) and the CSI-RS and DM-RS of PDCCH are not QCL type-D, or

· UE is not required to measure CSI-RS RLM measurements on a CSI-RS resource if the UE is configured with a CSI-RS in PRBs overlapping those of the CORESET in the OFDM symbols occupied by the search space set(s)
Agreement in RRM chairman note: for scaling factor N for CSI-RS based RLM,
· N=1

· FFS on the applicable conditions for the requirements?? Can we use option 4 as baseline?
Intel: can we add rep ON for option 4
QC: why

Intel: Rx beam is from resource with Rep On.

HW: is the CSI-Rs for RLM can also be for L1-RSRp with Rep On

Intel: it’s TDM

Agreement: 
N=1 applies for CSI-RS based RLM in FR2, unless the RLM-RS is in a resource set configured with repetition ON for L1-RSRP.
If the RLM-RS is in a resource set configured with repetition ON for L1-RSRP, there is no requirement for this CSI-RS based RLM in FR2.
· TDMing/FDMing of SSB and CSI-RS

Option 1 (Intel): In FR2, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TDM-ed with CSI-RS.

Option 2 (Huawei): 

For both FR1 and FR2, RLM-RS shall be TDM-ed with other RS for RLM/BFD/CBD/L1-RSRP, if the two RS-es are with different SCS-es and UE does not support simultaneousRxDataSSB-DiffNumerology.
For FR2, 
· SSB for RLM shall be TDM-ed with other RS for RLM/BFD/CBD/L1-RSRP,

· CSI-RS for RLM shall be TDM-ed with other RS for RLM/BFD/CBD/L1-RSRP, if the two RS-es are not TypeD-QCL-ed, or if UE needs to perform Rx beam sweeping on any of the two RS-es.
Option 3 (Nokia):

The UE is not required to receive CSI-RS in the PRBs that overlap with an SSB used for RLM but is required to receive CSI-RS in PRBs not overlapping with an SSB used for RLM. The UE that does support simultaneousRxDataSSB-DiffNumerology is required to perform RLM, if the CSI-RS and SSB are in the same OFDM symbol, and the SCS of the CSI-RS and the SCS of the SSB used for RLM are different.

Discussions needed
Agreement in RRM chairman note: The UE is not required to receive CSI-RS in the PRBs that overlap with an SSB.
Nokia: we need to define requirement for UE not limit NW behavior
LGE: option 2 is OK, to capture requirement is applied for some conditions

Huawei: for mix numerology case, option 2 and 3 are similar

· Other issues

L1 indication period for RLM and BFD

	R4-1903720
	Discussion on L1 indication period for RLM and BFD
	Huawei, HiSilicon
	discussion

	R4-1903721
	Correction of L1 indication period for RLM and BFD (section 8.1.6 and 8.5.4)
	Huawei, HiSilicon
	draftCR


Proposal (Huawei): 

Proposal 1: extend the L1 indication period for RLM as follows:
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 if DRX cycle length is no bigger than 320ms.
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 if DRX cycle length is bigger than 320ms.

Proposal 2: extend the L1 indication period for BFD as follows:

· [image: image8.png]max (2ms, min N;P Tgep-gs.i )



 if DRX is not configured;
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 if DRX cycle length is no bigger than 320ms.
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 if DRX cycle length is bigger than 320ms.
CMCC: our concern is on NBC. In RAN1 spec, it also define the indication delay. If we revise it in RAN4, it will impact RAN1 spec.

Huawei: we can further check the RAN1 spec. RAN1 update the period by referring to 133.
Qualcomm: Support Huawei proposals and observations.
Intel: Understand the motivation here. We still consider if we are going to enlarge the minimum indication to bigger range. UE has different implementations.

Huawei: The current problem is that when you have multiple evaluations, you will trigger 8 consistent based on the same evaluation. One valid out-of-sync will trigger the timer and counter. We think this is the problem we should avoid. 
Nokia: We understand problem. We should discuss the solution further.

Huawei: UE should still be able to detect out-of-sync and in-sync. You can still test how fast for UE. We do not say any relaxation.

Intel: we have quite different understanding. This is minimum interval. UE can still evaluate until UE can get the new samples. The consequence is that UE cannot trigger the failure in time.

Mediatek: If we make it so long, we are wondering the indication periodicity is too long.

Huawei: Although in RAN4 it appears that it is minimum, UE should report by the indication period as defined in 133, which cannot be so small as NR and P_effector.
Come back next meeting
1.3 Agreements:
2 Finalization of SCell activation delay requirements (AI: 6.10.7.2)
2.1 Contributions list
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1902906
	Discussion on SCell activation delay in FR2
	Intel Corporation
	discussion
	Discussion
	6.10.7.2

	R4-1902907
	CR on TS38.133 for SCell activation in FR2 (Section 8.3.2)
	Intel Corporation
	draftCR
	Endorsement
	6.10.7.2

	R4-1903221
	Further discussion on SCell activation requirement for the first SCell in an FR2 band
	CATT
	discussion
	Discussion
	6.10.7.2.1

	R4-1903222
	CR on SCell activation and deactivation delay requirements
	CATT
	draftCR
	Approval
	6.10.7.2.1

	R4-1903586
	Discussion on the first SCell activation in FR2
	MediaTek inc.
	discussion
	Discussion
	6.10.7.2

	R4-1903622
	SCell Activation delay in FR2 band
	NEC
	discussion
	Approval
	6.10.7.2.1

	R4-1903763
	Further discussion on Scell activation requirements
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.2

	R4-1903764
	CR on SCell activation requirements (section 8.3.2)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.2

	R4-1904287
	Discussion on SCell activation delay in EN-DC
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.10.7.2.2

	R4-1904288
	CR on SCell activation delay in EN-DC (8.3)
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.2.2

	R4-1904307
	On TCI state selection at SCell activation of first cell in FR2 band
	Ericsson
	discussion
	Discussion
	6.10.7.2.1

	R4-1904308
	On L1-RSRP reporting at SCell activation
	Ericsson
	discussion
	Discussion
	6.10.7.2.1

	R4-1904309
	CR 38.133 (8.3.2, 10.1.6) L1-RSRP reporting at SCell activation
	Ericsson
	draftCR
	Endorsement
	6.10.7.2.1

	R4-1904330
	Scell activation timeline in FR2
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.2.1

	R4-1904331
	Known cell condition for Scell activation in FR2
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.2.2


2.2 Discussion:
· L1-RSRP reporting at SCell activation 

· Option 1(Ericsson): In case the UE is requested to report L1-RSRP during the SCell activation, before a full L1-RSRP measurement has been completed the UE shall report ‘pending’ if the UE has available uplink resources to report L1-RSRP for the SCell.
Intel: Whether to report L1-RSRP for SCell activation procedure needs more discussion firstly. Whether to include the TCI … The proposal is related to RAN1, RAN2 spec impact. It requires a lot of work. At the current stage, it is impossible to finalize it. 
Mediatek: for that UE can assume QCL, it is new UE behaviour. We need send LS to RAN1/2 to see the impact.

Ericsson: it does not have spec impact. Mapping table is RAN4 job. We cannot assume all the UE reports are valid. We just change the purpose of one item. The point is that we have mapping table in RAN4 spec.
Nokia: We agree that it is possible for network to see the invalid measurement. We need discuss more details, before UE gets TCI configure, UE can assume that it is based on SSB. We support the proposal from Ericsson.
CATT: We have similar view as Intel. We should discuss SCell activation first. L1-RSRP reporting at SCell activation, if the target SCell is known to UE, UE has reported RSRSP and in this case we do not need L1-RSRP. There is no need for L1-RSRP reporting.

Ericsson: The proposal is that the target cell is known. Network need to know more than TCI regardless whether it is known or unknown.
Huawei: We agree that we need to discuss L1-RSRP reporting for SCell activation. For #2, the change seems non-backward compatible. We are not sure that we can repurpose.
Qualcomm: How does network trigger the L1-RSRP reporting?
Intel: we have the similar comment as Qualcomm. Is it for TCI or other purposes?
NEC: How does network trigger the L1-RSRP
For this particular issue could we come back next meeting??
· Active TCI state is selected based on:

· Option1 (Huawei, Ericsson): L1-RSRP report

· Option2 (Qualcomm): L1-RSRP report or L3-RSRP report

· Option2a (MediaTek): FFS on L1-RSRP report or L3-RSRP report

Tentative agreement in RRM chairman notes: Active TCI state is selected based on L1-RSRP report during SCell activation or L3-RSRP report before SCell activation.
· SCell activation delay Tactivation_time in FR2
· Option 1(CATT): First SCell activation delay in a FR2 band:
· In case that the target SCell is known to UE, the activation of TCI state for PDCCH/PDSCH is not part of SCell activation delay and the SCell activation delay Tactivation_time should be [5ms+ 17*SMTC periodicity]. 
· In case that the target SCell is unknown to UE, then the SCell activation delay Tactivation_time is [5ms+ 25*SMTC periodicity].
· Option 2(Huawei): First SCell activation delay in a FR2 band: 
· [25* TSMTC_SCell + 5ms] 
· 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, Tbeam_Reporting.
· Option 3 (Ericsson): First SCell activation delay in a FR2 band: 

· [THARQ + max(Tactivation_time,TTCI_activation) + TCSI_Reporting],
· Option 4(Qualcomm): SCell activation delay (Tactivation_time) in FR2:
· TMAC-CE,SCell+TMAC-CE,TCI +TFineTiming+TL1-RSRP,measure+TL1-RSRP,report
· 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(Intel):
· If SCell in FR2 is known 

· Tactivation_time = [3ms + N* TSMTC_SCell + 2ms] when the SCell measurement cycle is equal to or smaller than [160ms]

· Tactivation_time = [3ms + N* (TSMTC_SCell + Tsmtc_max) + 2ms] when the SCell measurement cycle is larger than [160ms]

· If SCell in FR2 is unknown 

· Tactivation_time = [3ms+N*(2*Tsmtc_max + 2*TSMTC_SCell ) +2ms] 

· Does RAN4 need to study beam management on deactivated cell

· Option 1(NEC): yes

· Option 2: No
· Whether to define NR SCell Known condition in FR2

· Option1 (Intel): Yes

· Option1a (CATT): introduce SCell known condition for the first SCell activation in a FR2 band

· Option1c (Nokia): Both known cell and known Tx beam conditions are defined

· Option2 (Huawei)：Do not define
Agreement in RRM chairman notes: Scell known condition for FR2
· Option 1: For the first SCell activation in FR2 bands, if UE reports the L3-RSRP recently for a targeting cell, then that target cell can be viewed as known cell in terms of rough timing acquired for target cell.

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

· During the period equal to [X ms]:

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

· the cell remains detectable according to the cell identification conditions

· The SSB measured during the period equal to [Y ms] also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.

· FFS on X and Y values.
· Option2: Do not define Scell known condition for FR2.
1. Can we conclude on option 1 or option 2 this meeting??
2. Can we conclude on SCell activation delay for unknown case??
R4-1904696
Way forward on FR2 SCell activation delay
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Source: Qualcomm
	· Agreement

· L1-RSRP/L3-RSRP report during SCell activation or L3-RSRP report before SCell activation will be performed by the UE to help network to decide the active TCI.

· No beam management is assumed on deactivated Scell

· Agreement

· Scell known condition for FR2

· Option 1: For the first SCell activation in FR2 bands, if UE reports the L3-RSRP with beam index within last [Xms] for a cell, and the active TCI is selected based on UE report, then that cell can be viewed as known cell

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

· During the period equal to [X ms]:

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

· the cell remains detectable according to the cell identification conditions

· The SSB measured during the period equal to [Y ms] also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 9.2 and 9.3.

· FFS on X and Y values.

· Option2: Do not define Scell known condition for FR2.
Open issues:

· Known Cell Definition 

· Agreement: Option 1 is agreed, but if X and Y cannot be concluded in R15, then only option 2 will apply for R15.
Agreement: 

· Implication of known cell definition

· SCell activation delay will not include the L1-RSRP reporting time

· UE knows coarse timing of the cell 

· Does not need to perform search again  as part of activation procedure

Activation Procedure:

· UE needs to know the TCI state as part of SCell activation

· For a unknown cell, follow procedure is assumed

· gNodeB sends SCell activation command
· UE reports L1-RSRP

· gNodeB send TCI state activation command
· gNodeB indicate UE which CSI-RS to use for CQI reporting
· UE reports valid CQI

· For a known cell, gNodeB can send both SCell activation and TCI state activation commands at the same time.
· gNodeB indicate UE which CSI-RS to use for CQI reporting
· UE report valid CQI

HW: how about CQI resource configuration during Scell activation?
Ericsson: we can prepare the TCI for CQI before

MTK: if it’s periodic reporting for CSI-RS, only RRC configuration can be used
Definition of Scell Activation Time

· SCell activation time to consist of potential following times

· TMAC-CE,SCell Activation
· TMAC-CE,TCI Activation
· TL1-RSRP
· TFineTiming
· TCSI_Reporting
· To discuss during ad-hoc: Which of the above times will be needed 
Procedure
Known
unknown
TMAC-CE,SCell Activation
Yes

Yes

TMAC-CE,TCI Activation
Yes

Yes

TL1-RSRP
No

Yes

TFineTiming
Yes

Maybe

TCSI_Reporting
Yes

Yes




2.3 Agreements:
3 Finalization of PSCell addition/release requirements (36.133) (AI: 6.10.7.3)
3.1 Contributions list
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1903819
	CR on PSCell addtion in ENDC in TS 36.133
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.3.1

	R4-1903820
	CR on PSCell addtion in ENDC in TS 36.133 R16
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.3.1

	R4-1904289
	Discussion on PSCell addition delay in EN-DC
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.10.7.3.1

	R4-1904290
	CR on NR PSCell addition delay in EN-DC (36.133-rel15)
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.10.7.3.1

	R4-1904291
	CR on NR PSCell addition delay in EN-DC (36.133-rel16)
	Nokia, Nokia Shanghai Bell
	CR
	Approval
	6.10.7.3.1


3.2 Discussion:
· Summary of open issues: 
R4-1904697
Way forward on definition of known cell for PSCell addtion
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Source: Nokia
Decision:

Return to

· Proposals from Nokia (R4-1904289):

· Take UE Rx beam change into account by allowing some additional relaxation to the FR2 PSCell addition delay requirement ???
· CRs from Huawei and Nokia: which one is used as baseline?
3.3 Agreements:
4 Finalization of TCI state switching requirements (AI: 6.10.7.4)

4.1 Contributions list
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1902937
	Discussion on TCI State Switching Requirements
	Intel Corporation
	discussion
	Discussion
	6.10.7.4.1

	R4-1902938
	Way Forward on TCI State Switching Requirements
	Intel Corporation
	discussion
	Approval
	6.10.7.4.1

	R4-1903226
	Further discussion on TCI state switching requirements
	CATT
	discussion
	Discussion
	6.10.7.4.1

	R4-1903227
	CR on TCI state switching delay
	CATT
	draftCR
	Approval
	6.10.7.4.1

	R4-1903623
	Delay requirements for active TCI state switch
	NEC
	discussion
	Approval
	6.10.7.4.1

	R4-1903624
	Draft CR to 38.133: Active TCI state switch delay requirements
	NEC
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1903628
	Discussion on requirements for TCI state switching
	NTT DOCOMO, INC.
	discussion
	Discussion
	6.10.7.4.1

	R4-1903821
	Discussion on TCI state switching requirements
	Huawei, HiSilicon
	discussion
	Discussion
	6.10.7.4.1

	R4-1903822
	CR on the definition of known TCI state (section 2 and section 8)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.4.1

	R4-1903917
	UE TCI state switch requirements discussion
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.10.7.4.1

	R4-1904334
	Delay Requirements for active TCI state switch for PDCCH and PDSCH
	Qualcomm Incorporated
	discussion
	Discussion
	6.10.7.4.1


4.2 Discussion:
3. Issue 1: MAC based TCI switching for PDCCH

· Definition of switching 

· Option 1 (Intel): From the slot with PDSCH carrying the activation command to the slot when PDCCH can be received based on new TCI state
Agreement in RRM chairman note: for definition of TCI switching, 
4. From the slot with PDSCH carrying the activation command to the slot when PDCCH can be received based on new TCI state

· Definition of known/unknown condition

· Option 1 (Intel): 

· TCI state is known if the UE has reported the L1-RSRP for it within [80] ms for Power class 1
· For UE Power class 2/3/4 only unknown TCI state is applicable
· Option 2 (NEC, Docomo, Huawei, Nokia, QC): TCI state is considered known if beam report is sent within last [X] ms
· Option 3 (Docomo): discuss if RS resources configured for CSI-RS with repetition “on”, RLM, and/or TRS can be considered for known condition
Agreement in RRM chairman note: 
5. There is no requirement of switching delay for unknown TCI for MAC-CE based TCI state switching.
a. Apply for power class #1

b. FFS apply for other power classes.
Need to continue discussion:

Definition of known/unknown condition for MAC CE based TCI state switching:
· TCI state is known if the UE has reported the L1-RSRP for it within [80] ms for Power class 1
· For other power classes (2/3/4)
· Option1: Only unknown case is applicable

· Option 1-1: No requirements

· Option 1-2: Define requirements

· Option 2: Both known and unknown cases are applicable

· Same requirements as Power Class 1
· TCI state is known if the UE has reported the L1-RSRP for it within [x] ms
· Length of switching delay for known TCI

· Option 1 (Intel): THARQ + TACQ-TO-FO  + 3ms

· Option 2 (CATT, Docomo, Huawei, QC): THARQ + 3ms
· Option 3 (NEC): 1 ms+ THARQ + {14, 28, 48} symbols 
Agreement in RRM chairman note: The length of switching delay for known TCI for MAC-CE based TCI state switching is THARQ + 3ms
· Length of switching delay for unknown TCI

· Option 1 (Intel): THARQ +  max(TACQ-RxBeam , TACQ-TO-FO) + 3ms
· Option 2 (CATT): Tsync + THARQ + 3ms
· Option 3 (NEC): 1 ms + THARQ + {224, 336} symbols
· Option 4 (Huawei, QC): No requirement

· Option 5 (Nokia): THARQ + 3ms + one SSB/CSI-RS occasion
Agreement in RRM chairman note: 
6. There is no requirement of switching delay for unknown TCI for MAC-CE based TCI state switching.
a. Apply for power class #1

b. FFS apply for other power classes.
7. Issue 2: DCI based TCI switching for PDSCH

· Definition of switching

· Option 1 (Intel): from the end of last symbol of PDCCH to beginning of the first symbol of PDSCH
· Option 2 (QC): at the end of the new TCI state activation is when the UE provides CSF corresponding to the new TCI state
Agreement in RRM chairman note: 
8. For definition of DCI based TCI switching, it is from the end of last symbol of PDCCH to beginning of the first symbol of PDSCH.

a. Refer to RAN1 definition in RAN4 spec.
· Definition of known/unknown condition

· Option 1 (Intel): 

· TCI state is known if the UE has reported the L1-RSRP for it within [80] ms for Power class 1
· For UE Power class 2/3/4 only unknown TCI state is applicable
· Option 2 (CATT, Docomo, Huawei): the active TCI states are always known

· Option 3 (QC): TCI state is considered known if beam report is sent within last [X] ms
Agreement in RRM chairman note: 
9. When defining the DCI based TCI state switching requirement, the target TCI set is regarded as known. There is no requirement under unknown condition for DCI based TCI state swithching.

a. Apply to PC1
b. FFS whether to apply for PC2, 3, and 4.
Need to continue discussion
Definition of known/unknown condition for DCI based TCI state switching :
· TCI state is known if the UE has reported the L1-RSRP for it within [80] ms for Power class 1
· When defining the DCI based TCI state switching requirement for PC2/3/4 UE, 
· 
Option1: Only unknown case is applicable

· Option 1-1: No requirements

· Option 1-2: Define requirements

·       Option 2: Both known and unknown cases are applicable

· Same requirements as Power Class 1
· TCI state is known if the UE has reported the L1-RSRP for it within [x] ms
· Length of switching delay for known TCI

· Option 1 (Intel): 
· timeDurationForQCL if TO/FO acquisition time is not needed 
· TACQ-TO-FO + timeDurationForQCL if TO/FO acquisition is needed
· Option 2 (CATT, Docomo, Huawei, Nokia): timeDurationForQCL
· Option 3 (NEC): 0.5ms
· Option 4 (QC): 1*TSMTC +  TCSI_Reporting
Agreement in RRM chairman note: In the RRM test of DCI based TCI state switching, the PDSCH is scheduled on the new TCI always with the lowest MCS.
Agreement in RRM chairman note: Length of switching delay for known TCI for DCI based TCI switching is timeDurationForQCL.
· Length of switching delay for unknown TCI

· Option 1 (Intel, NEC, QC): No requirement 

· Option 2 (Intel): 

· TACQ-RxBeam  + timeDurationForQCL if TO/FO acquisition time is not needed 
· max(TACQ-RxBeam , TACQ-TO-FO) + timeDurationForQCL if TO/FO acquisition is needed
Agreement in RRM chairman note: 
When defining the DCI based TCI state switching requirement, the target TCI set is regarded as known. There is no requirement under unknown condition for DCI based TCI state swithching.

· Apply to PC1
· FFS whether to apply for PC2, 3, and 4.
10. Issue 3: RRC based TCI switching 

· Whether requirements are defined or not

· Yes (Docomo)

· in case of known TCI Delay requirement should be RRC processing time defined in TS 38.331 
· No (Intel, NEC)
Huawei: we do not know the motivation for RRC based switching.
CATT: no need.
NTT DOCOMO: If the network can do that, the requirement should be defined.
Nokia: Support DOCOMO.
Ericsson: when configuring RRC, you configure a number of. If you can configure one, why do you configure more. I do not see the use case.
Intel: In this cacse, RRC based is completely unknown case. What is the motivation for network to only configure one TCI and then change to other TCI state?

NTT DOCOMO: for SSB based L1-RSRP reporting, network can configure based on SSB and then decide one TCI configured based on RRC. To Ericsson and Intel, MAC-CE based and DCI based have benefit. We should also consider the other strategy for deployment. Based on RAN1 spec, if only one TCI is configured, RRC based switching is allowed.

Qualcomm: if RRC only configures one TCI state, is it considered as active state and does the network need provide MAC-CE to UE? Can UE report L1-RSRP for the TCI which is not in thet list?
Can we have agreement on no requirement are defined for RRC based TCI switching??
11. Issue 4: Interruption due to TCI switching 

· Whether interruption due to DCI and MAC based TCI switching is allowed or not

· Yes (NEC)

· No (Nokia)

Agreement in RRM chairman note: 
12. There is no interruption allowed due to DCI based TCI switching except for intra-band non-contiguous CA case
13. There is no interruption allowed due to MAC based TCI switching except for intra-band non-contiguous CA case
a. Whether to define scheduling restriction requirement for MAC based TCI switching depends on the conclusions for MRTD.
· Whether interruption due to RRC based TCI switching (if requirements are defined) is allowed or not

· Yes (Intel, QC)

· No

Need to conclude on necessity of RRC based TCI switching requirement first???
14. Issue 5: TCI for SCell activation

· Proposal (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.
To capture in Scell activation requirement???
15. Issue 6: To define the requirement for MAC-CE based TCI state activate list for PDSCH 
· Yes (QC)

· No

Need to at least conclude if we need this requirement or not???
4.3 Agreements:
5 Finalization of BWP switching requirements (AI: 6.10.7.5)
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	Intel Corporation
	discussion
	Discussion
	6.10.7.5.1
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	Reply LS on RRC based BWP switching
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	Discussion
	6.10.7.5
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	CR on interruption due to BWP switching in TS36.133 for R15
	Intel Corporation
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	Intel Corporation
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	R4-1903701
	draftCR on BWP switch delay (section 8.6)
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	draftCR
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	Reply LS on RRC processing delay for BWP switching
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	discussion
	Discussion
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	R4-1903704
	draftCR on requirements for interruptions due to BWP switch (section 8.2)
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.10.7.5.2

	R4-1903705
	CR on requirements for interruptions due to BWP switch R15
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.5.2

	R4-1903706
	CR on requirements for interruptions due to BWP switch R16
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.5.2

	R4-1903905
	Remaining Issues on BWP Switch Delay
	MediaTek inc.
	discussion
	Discussion
	6.10.7.5.1

	R4-1903906
	CR on BWP switch delay in TS38.133 (Section 8.6)
	MediaTek inc.
	draftCR
	Endorsement
	6.10.7.5.1

	R4-1903907
	Remaining Issues on BWP Switch Interruption
	MediaTek inc.
	discussion
	Discussion
	6.10.7.5.2

	R4-1903908
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	MediaTek inc.
	draftCR
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	6.10.7.5.2

	R4-1903909
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	MediaTek inc.
	CR
	Agreement
	6.10.7.5.2

	R4-1903910
	CR on BWP switch interruption in TS36.133 R16
	MediaTek inc.
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	6.10.7.5.2

	R4-1904333
	RRC based BWP swtich delay
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	discussion
	Discussion
	6.10.7.5.1
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	Analysis of RRC based BWP switching delay
	Ericsson
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	Discussion
	6.10.7.5.1

	R4-1904347
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	Ericsson
	draftCR
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	6.10.7.5.1
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	Analysis of interruption due to RRC based BWP switching
	Ericsson
	other
	Discussion
	6.10.7.5.2

	R4-1904349
	Section 8.2: Interruption Requirement for RRC based BWP Switching
	Ericsson
	draftCR
	Endorsement
	6.10.7.5.2

	R4-1904350
	Interruption Requirement for RRC based BWP Switching on LTE Serving Cells
	Ericsson
	CR
	Approval
	6.10.7.5.2

	R4-1904351
	Interruption Requirement for RRC based BWP Switching on LTE Serving Cells
	Ericsson
	CR
	Approval
	6.10.7.5.2

	R4-1904506
	On RRC-based BWP switch requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	6.10.7.5.1

	R4-1904507
	CR section 8.6 RRC based BWP switch delay
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.5.1

	R4-1904508
	Response LS on RRC processing delay for BWP switching
	Nokia, Nokia Shanghai Bell
	LS out
	Approval
	6.10.7.5.1


5.2 Discussion:
· Summary of open issues: 
· 6.10.7.5 Finalization of BWP switching requirements 
· Topic 1: For synchronous EN-DC, whether to allow 2-subframe interruption on LTE serving cells, when UE switches BWP in NR serving cells with 60kHz SCS or 120kHz SCS and when UE is not capable of per FR measurement gap
· Option 1:  Yes

· Intel 2983
· Suggestion from topic leader: Invite Intel to present 2983 to discuss the detail

For synchronous EN-DC, when UE switches BWP in NR PSCell with 60kHz SCS or 120kHz SCS, the allowed BWP switching delay for UE is one slot more than the BWP switch delay requirement defined in Table 8.6.2-1. 

· Topic 2: UE’s assumption on TCI state after BWP switch 

· Option 1:  Reuse the TCI state from the old BWP until the network send MAC TCI state activation command to the UE, after the BWP switch happens 

· Huawei 3700
No conclusion in RRM chairman note, need discussion???
· 6.10.7.5.1 RRC based BWP switching delay 
· Topic 1: Whether to specify a single delay in millisecond for all SCSs or different delays in slot for different SCSs for RRC-based BWP switch

· Option 1:  A single delay in millisecond for all SCSs
· Intel 2980, NEC 3620, Huawei 3701 , MediaTek 3905, Qualcomm 4333, Ericsson 4346 

· Option 2: Different delays in slot for different SCSs

· CATT 3214, Nokia 4506
Agreement in RRM chairman note: A single delay in millisecond for all SCSs
· Topic 2: Whether to include AGC tuning time in TBWPSwitchDelay, when old and new BWPs are disjoint in frequency for RRC-based BWP switch

· Option 1:  Yes (+ 1 or 2 SMTC periodicity)

·  Intel 2980, NEC 3620, Ericsson 4346, [Qualcomm 4333]

· Option 2: No

·  MediaTek 3905, [CATT 3214, Huawei 3700, Nokia 4506]
Agreement in RRM chairman note: 
· Regardless whether the carrier bandwidths containing old and new BWPs are overlapping or not, no AGC tuning time is needed during delay period.

· Topic 3:  Whether to include the delay for acquiring UL resources for RRC complete message for the UE (TUL_grant)

· Option 1:  Yes  

·  Huawei 3700

No need to include TUL_grant ???
· Topic 4: Whether to specify 2 delay requirements for RRC-based BWP switch. One based on the worst-case and one on other cases (AGC issue is not considered here)

· Option 1:  Yes

· CATT 3214, 
· Option 2: No

·  Intel 2980, Huawei 3701, MediaTek 3905, Qualcomm 4333, Ericsson 4346, Nokia 4506
Can we agree on option 2?
· Topic 5: Worst-case delay requirements for RRC-based BWP switch

· Option 1:  Same as  DCI-based BWP switch

· CATT 3214, Nokia 4506
· Option 2: 3 ms

· Huawei 3701 
· Option 3: 4 ms

· Intel 2980
· Option 4: 5 ms

· NEC 3620, Ericsson 4346

· Option 5: 6 ms

· MediaTek 3905 
· Option 6: 10 ms

· Qualcomm 4333
Agreement in RRM chairman nots: Worst-case delay requirements for RRC-based BWP switch is within the range of [5~8]ms.
· 6.10.7.5.2 RRC based BWP switching interruption 
· Topic 1: Whether to define that no scheduling restriction prior to the end of the RRC delay during RRC based BWP switch 

· Option 1:  Yes

· Huawei 3700
Agreement in RRM chairman notes: For RRC based BWP switching, the scheduling restriction will be specified in the next meeting.
· Topic 2: Whether to specify interruption requirements (starting time and length) for RRC-based BWP switch

· Option 1:  Yes

· CATT 3214, Intel 2980, Huawei 3703, Ericsson 4348, Nokia 4506 
· Option 2: No

· MediaTek 3907 

· Option 3: Allow to have interruption during switch delay, but do not specify the starting time and length for this interruption

· MediaTek 3907 
Agreement in RRM chairman notes: 
· The interruption period caused by BWP switching on the other serving cell is the same as that for DCI based switching, if there is one cell which switches BWP on the single CC and if the RRC reconfiguration only changes the paramaters associated with BWP switching.

· The interruption is within during TRRCprocessingDelay + TBWPswitchDelayRRC
6 Maintenance for other requirements  (AI: 6.10.7.6)

6.1 Contributions list
	TDoc
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	Agenda item

	R4-1903817
	CR on interruption requirements in TS36.133
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	CR
	Agreement
	6.10.7.6

	R4-1903818
	CR on interruption requirements in TS36.133 R16
	Huawei, HiSilicon
	CR
	Agreement
	6.10.7.6

	R4-1904509
	CR section 8.2 Corrections on interruption requirements
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.10.7.6


6.2 Discussion:
Suggest to treat CRs in the RRM main session 

