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1 RLM (AI: 7.10.7.1)
1.1 Contributions list

	TDoc
	Title
	Source
	AI

	R4-1907977
	Correct units from MHz to PRBs for RLM transmission parameters
	ANRITSU LTD
	7.10.7.1

	R4-1908823
	CR for measurement restriction for CSI-RS based measurements (section 8.1.3.3, 8.5.3.3, 9.5.5.2).
	MediaTek inc.
	7.10.7.1

	R4-1908901
	CR on remove the overlapping description in RLM Rel-15 (8.1.1)
	Nokia, Nokia Shanghai Bell
	7.10.7.1

	R4-1908905
	editorial CR for section 8.1
	Nokia, Nokia Shanghai Bell
	7.10.7.1

	R4-1909079
	Draft CR on TS38.133 for Psharing factor for RLM (section 8.1.2)
	CMCC
	7.10.7.1

	R4-1909334
	CR on Scheduling availability on RLM due to CORESET and RMSI multiplexing pattern 2/3 (section 8.1)
	Huawei, HiSilicon
	7.10.7.1

	R4-1909646
	Correction to RLM requriements
	Huawei, HiSilicon
	7.10.7.1


1.2 Proposals summary

	Companies
	Proposals

	ANRITSU LTD
	R4-1907977
Correct unit of Bandwidth from MHz to PRBs in RLM transmission parameters.

	MediaTek inc.
	R4-1908823
Remove the condition for measurement restriction due to SSB for CBD 

	Nokia, Nokia Shanghai Bell
	R4-1908901
Remove the description which is overlapping part with the agreed CR of measurement restrictions

in the last meeting in Reno.

R4-1908905
1.Editorial changes

Correct the unit of bandwith.

	CMCC
	R4-1909079
The value of Psharing factor  in the delay requirements of RLM is updated.

	Huawei, HiSilicon
	R4-1909334
Adding the scheduling availability due to SSB as RLM –RS and CORESET for RMSI scheduling multiplexing patterns 2/3.

R4-1909646
Remove above sentence in section 8.1.1.


1.3 Discussion:

Measurement restriction due to SSB for CBD

MTK(R4-1908823)

· For FR2, when the CSI-RS for RLM is in the same OFDM symbol as SSB for RLM/BFD/L1-RSRP measurement, or in the same symbol as SSB for CBD when beam failure is detected.

is modified to:

For FR2, when the CSI-RS for RLM is in the same OFDM symbol as SSB for RLM/BFD/L1-RSRP measurement, or in the same symbol as SSB for CBD.
Nokia: If UE is only required to do measurement for CBD, when will beam failure be detected?
Intel: To us the key point is to limit behaviour that CBD is only after BFD.

Qualcomm: the network has no way to know UE will trigger BFD.

Nokia: We discuss it early. UE won’t interrupt scheduling before BFD.


Mediatek: In the real UE implementation, UE will keep doing BFD time to time. So we cannot preclude.


NTT DOCOMO: we agree with the way forward. We should not have restriction in RAN4.

Nokia: CBD cannot be done all the time, it shall be trigger after BFD. 

R4-1908823 can be noted in this meeting.
Psharing factor

CMCC(R4-1909079)

· Psharing factor = 1

· if all of the reference signals configured for RLM outside measurement gap are not fully overlapped by intra-frequency SMTC occasions, or 

· if all of the reference signal configured for RLM outside measurement gap and fully-overlapped by intra-frequency SMTC occasions are not overlapped by with the SSB symbols indicated by SSB-ToMeasure and 1 symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured;

· Psharing factor = 3, otherwise.
R4-1909079 has been endorsed in RRM session
Scheduling availability update

Huawei(R4-1909334)

For FR2, if following conditions are met,

•
UE has been notified about system information update through paging,

•
The gap between UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set and that notifies system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than [2] slots,

For the SSB for RLM and CORESET for RMSI scheduling multiplexing patterns 3, UE is expected to receive the PDCCH that UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for RLM; and 

For the SSB for RLM and CORESET for RMSI scheduling multiplexing patterns 2, UE is expected to receive PDSCH that corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for RLM.
Chair: have the official offline discussion for the CR 9334
Outcome of official offline discussion:
2 SCell activation delay requirements (AI: 7.10.7.2)
2.1 Contributions list

	TDoc
	Title
	Source
	Agenda item

	R4-1908400
	CR on SCell activation and deactivation delay requirements
	CATT
	7.10.7.2

	R4-1908664
	SCell activation delay requirements
	Nokia, Nokia Shanghai Bell
	7.10.7.2

	R4-1908665
	CR for SCell activation delay requirements (section 8.3.2)
	Nokia, Nokia Shanghai Bell
	7.10.7.2

	R4-1908797
	SCell activation delay in FR2 band when no other cell is active in FR2 band
	NEC
	7.10.7.2

	R4-1908799
	Draft CR to 38.133: SCell activation delay requirements on FR2 band
	NEC
	7.10.7.2

	R4-1908824
	Discussion on the first SCell activation in FR2
	MediaTek inc.
	7.10.7.2

	R4-1909073
	Discussion on SCell Activation Delay Requirement
	OPPO
	7.10.7.2

	R4-1909603
	On L1-RSRP reporting at SCell activation
	Ericsson
	7.10.7.2

	R4-1909604
	CR 38.133 (8.3.2) L1-RSRP reporting at SCell activation
	Ericsson
	7.10.7.2

	R4-1909649
	Further discussion on Scell activation requirements
	Huawei, HiSilicon
	7.10.7.2

	R4-1909650
	CR on SCell activation requirements for first FR2 Scell (section 8.3.2)
	Huawei, HiSilicon
	7.10.7.2

	R4-1909651
	CR on SCell activation requirements for Trs (section 8.3.2)
	Huawei, HiSilicon
	7.10.7.2

	R4-1909947
	Draft CR for Scell activation requirements (Section 8.3.2)
	Qualcomm Incorporated
	7.10.7.2

	R4-1909951
	SCell Activation Timeline where UE only needs one SSB
	Qualcomm Incorporated
	7.10.7.2


2.2 Proposals summary

	Companies
	Proposals

	Nokia, Nokia Shanghai Bell
	R4-1908664
In this paper we discussed the open values related to NR SCell activation delay for the initial SCell in an FR2 band. Based on the discussion we propose following:

Proposal 1: TMAC-CE,SCell = 𝑛+3[image: image2.png]yeubframe,
¥
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Proposal 2: TMAC-CE_TCI = 𝑛+3[image: image4.png]yeubframe,
¥
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And we suggest that the parameter TCSI-RS_resource_configuration is captured by the following text:

TCSI-RS_resource_configuration is the delay including uncertainty in receiving the CSI-RS resource configuration to be used for CQI reporting, UE processing time for CSI configuration processing and in acquiring the first CQI estimate for reporting.

	NEC
	R4-1908797
In this contribution, we analysed SCell activation delay for unknown case and made following proposals,  

Proposal 1: In FR2, when there is not active serving cell on that FR2 band, when target SCell is not known to UE, SCell activation delay shall be  25 TSMTC_SCell + Tuncertainty + TL1-RSRP, report + TFineTiming +8ms

	MTK
	R4-1908824
In this paper, we discuss the TCI state providing for CSI-RS during SCell activation in FR2. We have the following observations and proposals

Observation 1: For periodic and aperiodic CSI-RS, the TCI can only be updated through RRC signaling after network receives valid measurement report with beam index for the target SCell.
Observation 2: UE behavior is not clear for the inexplicit TCI state providing for CSI-RS.
Proposal 1: The TCI state of the CSI-RS for CQI should be explicitly provided.
Proposal 2: For the unknown SCell activation in FR2, further discuss on including RRC signaling or no requirement for this case.


	OPPO
	R4-1909073
Observation 1: for both FR1 and FR2 known and unknown SCell, the definition of SCell activation delay requirement for deactivated SCell has been agreed as [THARQ + Tactivation_time + TCSI_Reporting].

Proposal 1: TMAC-CE_TCI includes the time for TCI activation for PDCCH and PDSCH. And TCI state for CSI-RS need not be explicitly indicated, which can be assumed with same TCI state as active TCI states for PDSCH. 

Observation 2: RAN4 define relaxed requirement for SCell activation delay in case of FR1-FR2 mobility considering UE implementation.

Proposal 2: Possible enhancement can be done along with the maturation of NR UE and chipset in later release.

Proposal 3:  For the case that if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1, Tactivation_time is suggested to be defined as followings: 
· If the target SCell is known to UE, Tactivation_time is:

6ms+ TSMTC_Scell +2ms if UE receives the SCell activation command and TCI state activation command at the same time.

7ms + TSMTC_Scell + 2ms, if UE receives TCI state activation command after SCell activation command.

· If the target SCell is unknown to UE, Tactivation_time is:

9ms+ 25* TSMTC_Scell  + TL1-RSRP,measure + TL1-RSRP,report

	Ericsson
	R4-1909604
In this contribution we have discussed issues related to L1-RSRP reporting during SCell activation, and have made the following observations: 

Observation 1: Decision on whether to provide CSI reports for SCell in PCell during the SCell activation procedure is not taken by the UE, but by the network [TS 38.133 clause 8.3.2]

Observation 2: CSI reporting for the SCell in PCell, if configured, shall be supported from slot n+k regardless of whether the UE has synchronized to the SCell or not [TS 38.133 clause 8.3.2 + TS 38.213 clause 4.3]

Observation 3: The time needed for SSB detection with beam sweeping is a random variable. The detection may take longer or shorter time depending on UE implementation, radio environment and pure coincidence. 

Observation 4: There may be UE implementations that under the same conditions can complete the synchronization and L1-RSRP measurement earlier than assumed when defining the minimum requirements.

Observation 5: If the base station acts on a L1-RSRP report populated with random values, it may configure the UE with inappropriate TCI states, by which the SCell activation may fail.

Based on the observations, and previous contributions [1] – [3], we make the following proposal regarding the UE behaviour during SCell activation:

Proposal 1: 
Starting from the slot specified in clause 4.3 of TS 38.213 (timing for secondary Cell activation/deactivation) and until the UE has completed a first L1-RSRP measurement, the UE shall report lowest valid L1 SS-RSRP range if the UE has available uplink resources to report L1-RSRP for the SCell.

	Huawei, HiSilicon
	R4-1909649
Proposal 1: Activation delay (Tactivation_time) should include

· THARQ and processing time for the last of MAC CEs for TCI activation of PDCCH, PDSCH (when needed) or CSI-RS for CQI (when needed), and 

· the uncertainty when the last MAC CE is received relative to the time when 

· SCell activation command is received for known case, and 

· First time of valid L1-RSRP is reported for unknown case.

Proposal 2: For CQI measurement based on periodic CSI-RS, TCSI-RS_resource_configuration is the RRC procedure delay. For CQI measurement based on semi-persistent CSI-RS, TCSI-RS_resource_configuration is the THARQ and processing time for the MAC CEs for activation of the CSI-RS.

Proposal 3: Replace TSMTC with Trs in SCell activation requirements.

	Qualcomm Incorporated
	R4-1909951
Observation 1: UE does not require entire SMTC duration for activation. It only needs time to the SSB indicated by SSB.  

Proposal 1: For an Scell activation command received in slot n and for the following scenarios

a) FR1 Scell with SCell measurement cycle is equal to or smaller than 160

b) FR2 known Scell

c) FR2 Scell with at least one active serving cell on that FR2 band

replace TSMTC in activation requirements with TFirstSSB, 

where TFirstSSB is the time to first SSB indicated by the SMTC after n + THARQ+3ms


Current requirement in TS38.133:

If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1: 

- If the target SCell is known to UE, Tactivation_time is: 

- [TMAC-CE,SCell + TFineTiming + 2ms], if UE receives the SCell activation command and TCI state activation command at the same time. 

- [max{ TMAC-CE,SCell, Tuncertainty} + TMAC-CE_TCI + TFineTiming + 2ms], if UE receives TCI state activation command after SCell activation command. 

- If the target SCell is unknown to UE: 

- [TMAC-CE,SCell + 24* TSMTC_SCell + TL1-RSRP,measure + TL1-RSRP,report + Tuncertainty + TMAC-CE,TCI + TFineTiming + [TCSI-RS_resource_configuration] +2ms]
2.3 Discussion:

Recommended contribution: R4-1908797(NEC); R4-1909073(OPPO)

· TMAC-CE,SCell
·  Option 1: TMAC-CE,SCell = 𝑛+3[image: image5.png]yeubframe,
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 +1 (Nokia)

·  Option 2: 3ms (NEC)
Agreement: Option 2 is agreed
Qualcomm: it depends on the MAC-CE and … will come in the same package. What if all have the same PDCCH?


Nokia: For 15kHz SCS almost the same.

Huawei: in our paper, we analyze different timeline. We think we have similar comment that we should take the detailed timeline. We may consider multiple MAC-CEs.
· TMAC-CE_TCI
·  Option 1: TMAC-CE_TCI = n+3[image: image6.png]yeubframe,
¥



 +1 (Nokia)

·  Option 2: 3ms (NEC)
Agreement: Option 2 is agreed
Agreement:

· If CSI-RS for CQI is semi-persistent, 3 ms for the cases when all the activation commands come in the same MAC-CE.
For the time line, need official offline discussion, the wording could be based on Huawei CR R4-1909650
· TCSI-RS_resource_configuration
·  Option 1: is the delay including uncertainty in receiving the CSI-RS resource configuration to be used for CQI reporting, UE processing time for CSI configuration processing and in acquiring the first CQI estimate for reporting. (Nokia)

·  Option 2: For CQI measurement based on periodic CSI-RS, TCSI-RS_resource_configuration is the RRC procedure delay. For CQI measurement based on semi-persistent CSI-RS, TCSI-RS_resource_configuration is the THARQ and processing time for the MAC CEs for activation of the CSI-RS. (Huawei)
NEC: If it comes with the other MAC-CE, we should decide how much.

Qualcomm: confused on Option 2. If all the MAC comes in the same PDCCH, the processing time would be 3ms.


Huawei: if CSI-RS is semi-consistent, 3ms is OK for MAC-CE. And if CSI-RS is periodic we need consider RRC.


Qualcomm: If all the MAC-CE, 3ms.

Tentative agreement: TCSI-RS_resource_configuration
· If CSI-RS is semi-persistent, 3 ms for the cases when all the activation commands come in the same MAC-CE.

· If CSI-RS is periodic, RRC reconfiguration time needs be considered

· The TCI state of the CSI-RS for CQI

·  Option 1: Providing the TCI state after the SCell activation command. It will include RRC signaling into the SCell activation procedure (MTK)

·  Option 2: Providing the TCI state before the SCell activation command. The TCI should be selected according to the measurement report, and then the target SCell will not to be an unknown cell anymore. As a result, it will be no requirement for the unknown SCell activation in FR2. (MTK)

·  Option 3: TCI state for CSI-RS need not be explicitly indicated, which can be assumed with same TCI state as active TCI states for PDSCH (OPPO)
Mediatek: this discussion is similar as the previous one. TCI will be configured by RRC. In Option 2 we consider the other one.

Qualcomm: This is only for periodic CSI-RS?

Mediatek: Yes. Semi-persistent is optional.
Qualcomm: we need to define requirement for unkown case.
Nokia: need to wait for activation then to configure CQI?

Agreement:

· The TCI state of the periodic CSI-RS for CQI

· Providing the TCI state after the SCell activation command. It will include RRC signaling into the SCell activation.

· Valid L1-RSRP reporting

·  Option 1: Starting from the slot specified in clause 4.3 of TS 38.213 (timing for secondary Cell activation/deactivation) and until the UE has completed a first L1-RSRP measurement, the UE shall report lowest valid L1 SS-RSRP range if the UE has available uplink resources to report L1-RSRP for the SCell. (Ericsson)
Huawei: Why does UE should report the lowest value?

Ericsson: In some indications, we can see if it is valid.


NEC: we have the same proposal.


Qualcomm: need to check

Samsung: the Ericsson solution is better.

Intel: before the TCI sweep, can UE report valid L1-RSRP?

Nokia: if UE configure L1-RSRP report, if it doesn’t finish sweep, it need to report something.

Need official offline discussion on this valid L1-RSRP reporting.
· TSMTC
·  Replace TSMTC with Trs in SCell activation requirements (Huawei)
Agreement: Replace TSMTC with Trs in SCell activation requirements
·  For an Scell activation command received in slot n and for the following scenarios (QC)

a) FR1 Scell with SCell measurement cycle is equal to or smaller than 160

b) FR2 known Scell

c) FR2 Scell with at least one active serving cell on that FR2 band

replace TSMTC in activation requirements with TFirstSSB, 

· where TFirstSSB is the time to first SSB indicated by the SMTC after n + THARQ+3ms
Agreement: for TSMTC
· For an Scell activation command received in slot n and for the following scenarios

d) FR1 Scell with SCell measurement cycle is equal to or smaller than 160

e) FR2 known Scell

f) FR2 Scell with at least one active serving cell on that FR2 band

replace TSMTC in activation requirements with TFirstSSB, 

· where TFirstSSB is the time to first SSB indicated by the [SMTC] after n + THARQ+3ms

3 PSCell addition/release requirements (36.133) (AI: 7.10.7.3)
3.1 Contributions list

	TDoc
	Title
	Source
	Agenda item

	R4-1908666
	CR for PSCell addition delay requirements (section 8.9.2)
	Nokia, Nokia Shanghai Bell
	7.10.7.3

	R4-1909328
	CR on PSCell addition in ENDC R15
	Huawei, HiSilicon
	7.10.7.3

	R4-1909329
	CR on PSCell addition in ENDC R16
	Huawei, HiSilicon
	7.10.7.3


3.2 Proposals summary

	Companies
	Proposals

	Nokia, Nokia Shanghai Bell
	R4-1908666
This CR captures missing parts of PSCell addition delay requirements as endorsed in Reno meeting in R4-1907767.

	Huawei, HiSilicon
	R4-1909328
Before entering EN-DC mode, the target PSCell to be added is not inter-frequency cell to UE in LTE:

1.
Delete inter-frequency cell.

2.
Remove the square brackets


3.3 Discussion:

All CRs can be treated.
4 TCI state switching requirements (AI: 7.10.7.4)
4.1 Contributions list

	TDoc
	Title
	Source
	Agenda Item

	Discussion Papers
	

	R4-1908190
	Discussion on TCI State Switching Requirements
	Intel Corporation
	7.10.7.4

	R4-1908667
	TCI state switching requirements
	Nokia, Nokia Shanghai Bell
	7.10.7.4

	R4-1908701
	Discussion on remaining issues in TCI switching
	MediaTek inc.
	7.10.7.4

	R4-1908798
	TCI state known status mismatch handling
	NEC
	7.10.7.4

	R4-1908825
	Discussion on TCI switch requirement
	MediaTek inc.
	7.10.7.4

	R4-1908863
	Remaining issues on requirements for TCI state switching
	NTT DOCOMO, INC.
	7.10.7.4

	R4-1909595
	On TCI state known condition
	Ericsson
	7.10.7.4

	DraftCRs
	

	R4-1908191
	Draft CR to 38.133 on TCI State Switching Requirements (Section 8.10)
	Intel Corporation
	7.10.7.4

	R4-1908402
	CR on known conditions for TCI state
	CATT
	7.10.7.4

	R4-1908668
	CR for TCI state switching requirements (section 8.10)
	Nokia, Nokia Shanghai Bell
	7.10.7.4

	R4-1908702
	draftCR on TS38.133 for TCI state switching(section 8.10)
	MediaTek inc.
	7.10.7.4

	R4-1908703
	draftCR on TS38.133 for Applicability for intra-band FR2(section 3.6.3)
	MediaTek inc.
	7.10.7.4

	R4-1908826
	CR for TCI state switching delay (section 8.10.3)
	MediaTek inc.
	7.10.7.4

	R4-1908800
	Draft CR to 38.133: TCI state known status mismatch handling
	NEC
	7.10.7.4

	R4-1909330
	CR on known TCI state definition (section 8.10)
	Huawei, HiSilicon
	7.10.7.4

	R4-1909331
	Scheduling restriction on TCI state switching delay (section 8.10)
	Huawei, HiSilicon
	7.10.7.4

	R4-1909332
	Clarification on the applicability of TCI state switching
	Huawei, HiSilicon
	7.10.7.4

	R4-1909594
	CR 38.133 (8.10) Correction to TCI state switching requirement
	Ericsson
	7.10.7.4

	R4-1909605
	CR 38.133 (8.10.2) TCI state known condition
	Ericsson
	7.10.7.4


4.2 Proposals summary

	Companies
	Proposals

	Intel
	R4-1908190
Proposal #1: Define value of X for known TCI state as:


1280ms for Power class 1


160ms for Power class 2/3/4

	Nokia, Nokia Shanghai Bell
	R4-1908667
Proposal: X=3 seconds.

	MediaTek inc.
	R4-1908701
Proposal 1: In the known condition for TCI state, the TCI state shall also remain detectable with the same Spatial Rx parameter during the TCI state switching period.

Proposal 2: When TCI state is switched in one CC in an FR2 band, the switched TCI state should be applied to all the other CCs in the same band.

Proposal 3: Only L1-RSRP measurement time in TL1-RSRP should be considered in unknown TCI state switching. TReport should be 0.

Proposal 4: RAN4 should differentiate the TCI state switching requirement for QCL-TypeD and other QCL types. The TL1-RSRP-meas =0 when TCI state switching is for {QCL-TypeA, QCL-TypeB, QCL-TypeC}.

Proposal 5: UE is expected the PDCCHs scheduling in X slots right after the time of finishing the TCI-state switching to UE. Otherwise, UE will start the procedure for unknown TCI state switch and to try different Rx beams. X is FFS.

Proposal 6: It should clarify only one TCI state configured in TCI state list by RRC reconfiguration in the RRC based TCI state switching delay.

Proposal 7: During the RRC based TCI state switching, the UE is not required to receive PDCCH/PDSCH or transmit PUCCH/PUSCH during the RRC reconfiguration procedure and the SSB/CSI-RS occasion time for L1-RSRP measurement with the target TCI state.
R4-1908825
Proposal 1: RAN4 to discuss the alignment between 38.133 and 38.213 for UE behavior during TCI state switch. The conclusion should be applied to all scenarios of TCI state switch (e.g. RRC-based switch), if applicable.

	NEC
	R4-1908798
Proposal 1: CSI report should be classified into Valid CSI report and Invalid CSI report  

Proposal 2: Use classification of CSI report to handle TCI state mismatch and implicitly adjust TCI state switch delay at UE and gNB

Proposal 3: When UE receive TCI switch command,

· If beam report is sent less than [X] ms ago 

· And if UE can detect and measure TCI state, UE shall send valid CSI report. UE shall follow TCI state switch delay (known) 

· And if UE cannot detect and measure TCI state,  UE shall send invalid CSI report and adjust TCI state switch delay to TCI state switch delay (unknown)

· If beam report is sent more than [X] ms ago 

· And if UE can detect and measure TCI state, UE shall send valid CSI report and adjust TCI state switch delay to TCI state switch delay (known) 
· And if UE cannot detect and measure TCI state, UE shall send invalid CSI report. UE shall follow TCI state switch delay (known)


	NTT DOCOMO
	R4-1908863
Proposal 1: 

The known cell conditions for SCell activation delay can be reused for known TCI state.       

	Ericsson
	R4-1909595
Proposal 1: The time since last transmission of resources for beam reporting/measurements by which a target TCI state is considered known shall depend on whether or not the TCI state is in the active TCI state list for PDSCH.

Proposal 2: Value of X is chosen as follows: 
- For a TCI state in the active TCI state list for PDSCH: X=[160]ms
- For a TCI state not in the active TCI state list for PDSCH, X=[4]s for power class 1, and X=[3]s for power class 2/3/4.


4.3 Discussion

Open Issue#1: Value of X in defining known TCI state

· Option1 (Intel):

· 1280ms for PC 1; 160ms for PC 2/3/4

· Option2 (CATT):

· 160 ms

· Option 3 (Nokia, DoCoMo):

· Same as SCell

· 3s PC 2/3/4; 4s for PC1

· Option 4 (Huawei):

· 1280 ms

· Option 5 (Ericsson):

· For TCI State in active list: 160ms

· For TCI state not in active list: 3 sec for  PC 2/3/4; 4 sec for PC1
Agreement: Value of X in defining known TCI state, consider the following options
· Option1 (Intel):

· 1280ms for PC 1; 160ms for PC 2/3/4

· Option 3 (Nokia, DoCoMo):

· Same as SCell

· 3s PC 2/3/4; 4s for PC1

· Option 4 (Huawei, Qualcomm):

· 1280 ms

Agreement: 1280ms for all Power Classes provided that the target TCI shall be kept detectable during the requirement.
Open Issues from discussion papers: 

Definition of detectable TCI state (MediaTek):

In the known condition for TCI state, the TCI state shall also remain detectable with the same Spatial Rx parameter during the TCI state switching period.
Agreement: In the known condition for TCI state, the SSB associated with TCI state shall also remain detectable with the same Spatial Rx parameter during the TCI state switching period. 
Note: UE Rx beam is not fixed.
FR2 intra-band CCs TCI state (MediaTek)

When TCI state is switched in one CC in an FR2 band, the switched TCI state should be applied to all the other CCs in the same band.
Nokia: I do not agree.

Mediatek: UE always one Rx beam to receive signal for measurement, which is captured in the spec

Qualcomm: what’s the concern?

MTK: UE shall use the same beam at a time instance

Qualcomm: for PDSCH, the active list is match between CCs?

Agreement: don’t need to clarify on this, because it already captured in the current TS38.133.
L1-RSRP time (MediaTek)

Only L1-RSRP measurement time in TL1-RSRP should be considered in unknown TCI state switching. TReport should be 0.
Agreement: Only L1-RSRP measurement time in TL1-RSRP should be considered in unknown TCI state switching. TReport should be 0.
TCI state switching for other QCL-Type (MediaTek, Huawei)

RAN4 should differentiate the TCI state switching requirement for QCL-TypeD and other QCL types. The TL1-RSRP-meas =0 when TCI state switching is for {QCL-TypeA, QCL-TypeB, QCL-TypeC}.
Huawei: we are slightly different from Mediatek. Type-D is used. We focus on Rx beam sweeping. If Type-A is changed all the requirement apply.

Mediatek: if only Type-A changes, we need time for tracking.

Huawei: we think the TCI switching requirement only apply for QCL type D, if QCL type A/B/C is changed, there is no requirement.

MTK: we need to consider both QCL type D change and QCL type A/B/C change.

Huawei:

Agreement:
RAN4 should differentiate the TCI state switching requirement for QCL-TypeD and other QCL types. The TL1-RSRP-meas =0 when TCI state switching is for {QCL-TypeA, QCL-TypeB, QCL-TypeC}.
Ran4 will discuss new enhanced requirement in R16 for TCI state switching where TCI state switching is only for {QCL-TypeA, QCL-TypeB, QCL-TypeC}. FFS how to clarify in R15 spec for this case.
MAC-CE based TCI state switching delay (MediaTek)

UE is expected the PDCCHs scheduling in X slots right after the time of finishing the TCI-state switching to UE. Otherwise, UE will start the procedure for unknown TCI state switch and to try different Rx beams. X is FFS.
Nokia: We cannot agree with this. It is not possible from BS side.
Qualcomm: There will be SSB transmission. UE can still detect SSB.

Huawei: we think that if no PDCCH and PDSCH are scheduled there is no need to do some specification. The requirement is related to capability.

Come back next meeting.
Alignment between TS38.133 and TS38.213
RAN4 to discuss the alignment between 38.133 and 38.213 for UE behavior during TCI state switch. The conclusion should be applied to all scenarios of TCI state switch (e.g. RRC-based switch), if applicable.
Qualcomm: Ask RAN1 to change it back.

Mediatek: we can change RAN4 spec.

CMCC: we have concern to change RAN1, which is NBC. We prefer to change RAN4.


Mediatek: RAN4 can have minimum requirements. But there is sentence to ask UE to monitor all the TCI state.

Agreement: no need to ask RAN1 to change the spec.
RRC based TCI state switching delay (MediaTek)

(1) It should clarify only one TCI state configured in TCI state list by RRC reconfiguration in the RRC based TCI state switching delay.

(2) During the RRC based TCI state switching, the UE is not required to receive PDCCH/PDSCH or transmit PUCCH/PUSCH during the RRC reconfiguration procedure and the SSB/CSI-RS occasion time for L1-RSRP measurement with the target TCI state.
Nokia: Is this already in RAN2 spec.

Mediatek: it is not captured in RAN2 spec.

Qualcomm: My understanding if there is multiple TCI states, RRC cannot tell UE which one.

Nokia: RAN2 procedure covers it.

Huawei: for L1-RSRP, the schedule restriction has been specified.

On handling of known status mismatch (NEC)

(1) CSI report should be classified into Valid CSI report and Invalid CSI report  

(2) Use classification of CSI report to handle TCI state mismatch and implicitly adjust TCI state switch delay at UE and gNB

(3) When UE receive TCI switch command,

· If beam report is sent less than [X] ms ago 

· And if UE can detect and measure TCI state, UE shall send valid CSI report. UE shall follow TCI state switch delay (known) 

· And if UE cannot detect and measure TCI state,  UE shall send invalid CSI report and adjust TCI state switch delay to TCI state switch delay (unknown)

· If beam report is sent more than [X] ms ago 

· And if UE can detect and measure TCI state, UE shall send valid CSI report and adjust TCI state switch delay to TCI state switch delay (known) 
· And if UE cannot detect and measure TCI state, UE shall send invalid CSI report. UE shall follow TCI state switch delay (known)
Qualcomm: we do not see the issue.

NEC: there is mismatch there between NW and UE.
FFS on this potential issue in next RAN4 meeting.
5 BWP switching requirements (AI: 7.10.7.5)
5.1 Contributions list

	TDoc
	Title
	Source
	Agenda item

	R4-1908181
	On remaining issues in BWP switch requirements
	MediaTek inc.
	7.10.7.5

	R4-1908182
	Clarification CR on BWP switch delay requirements (8.6)
	MediaTek inc.
	7.10.7.5

	R4-1908183
	Clarification CR on BWP switch interruption requirements (8.2)
	MediaTek inc.
	7.10.7.5

	R4-1908895
	Interruption requirements with BWP switch on multiple CCs
	Nokia, Nokia Shanghai Bell
	7.10.7.5

	R4-1908896
	38.133 CR on interruption requirements for BWP switch on multiple CCs (8.2.1.2.7, 8.2.2.2.5)
	Nokia, Nokia Shanghai Bell
	7.10.7.5

	R4-1908897
	36.133 CR on interruption requirements for BWP switch on multiple CCs (7.32.2.7, 7.36.2.6)
	Nokia, Nokia Shanghai Bell
	7.10.7.5

	R4-1909031
	draftCR on BWP switch delay (section 8.6)
	Huawei, HiSilicon
	7.10.7.5

	R4-1909032
	CR on interruptions due to RRC based BWP switch for EN-DC R15
	Huawei, HiSilicon
	7.10.7.5

	R4-1909033
	CR on interruptions due to RRC based BWP switch for EN-DC R16
	Huawei, HiSilicon
	7.10.7.5

	R4-1909034
	CR on BWP switch interruptions for NE-DC R15
	Huawei, HiSilicon
	7.10.7.5

	R4-1909035
	CR on BWP switch interruptions for NE-DC R16
	Huawei, HiSilicon
	7.10.7.5

	R4-1909506
	Analysis of TCI states under BWP switching requirements
	Ericsson
	7.10.7.5

	R4-1909507
	TCI states under BWP switching requirements (8.6.3)
	Ericsson
	7.10.7.5


5.2 Proposals summary

	Companies
	Proposals

	MediaTek inc.
	R4-1908181
Proposal 1: If UE does not have the information on the indicated TCI-state to decode PDCCH and activated TCI-state to decode PDSCH in the new BWP, UE re-uses those TCI-states in old BWP before new MAC CE is received to update the TCI-states for PDCCH and PDSCH.

Proposal 2: RRC-based BWP switch involves active BWP switching or parameter change of its active BWP.

Proposal 3: The delay and interruption requirements for DCI/timer-based BWP involves active BWP switching or parameter change of its active BWP. 

	Nokia
	R4-1908895
Proposal 1: For SA and NR-DC, interruption requirements in SA and NR-DC defined for single CC case can be reused for each BWP switch in multiple CC case.

Proposal 2: For EN-DC and NE-DC, interruption requirements in EN-DC and NE-DC defined for single CC case can be reused for each BWP switch in multiple CC case, and the clarification has to be made in both TS 38.133 and TS 36.133.

	Ericsson
	R4-1909506
Proposal # 1: Introduce condition in BWP switching delay requirements that during the active BWP switching the UE shall assume same active TCI state(s) in the old BWP and in the new BWP.




5.3 Discussion:

Recommended contribution: R4-1908181 (MTK)
· TCI status for PDCCH(active TCI) and PDSCH(active TCI on use) before and after BWP switching 

· Option 1 (MTK, Ericsson):  UE shall assume same active TCI state(s) in the old BWP and in the new BWP before network update the TCI-states for PDCCH and PDSCH on the new BWP for this UE
· Option 2 (Huawei (R4-1909037 in AI: 9.14.1)): 

· For RRC and DCI based BWP switch, after the BWP switch and before the MAC CE activation of the new TCI states on the new BWP, the UE assumes that the DMRS of PDCCH/PDSCH is QCL’ed with the PDSCH of RRC signaling or the PDCCH of DCI, that trigger the BWP switch.

· For timer based BWP switch, after the BWP switch and before the MAC CE activation of the new TCI states on the new BWP, 

· If the timer is shorter than Tthreshold, the UE assumes that the DMRS of PDCCH/PDSCH is QCL’ed with the PDSCH right before the BWP switch;

· If the timer is longer than Tthreshold, the UE needs to perform L1-RSRP measurement and report the ID of the reference signal, towards which the UE assumes the DMRS of PDCCH/PDSCH TCI states are QCL’ed.

· For RACH based BWP switch, after the BWP switch and before the MAC CE activation of the new TCI states on the new BWP, the UE assumes that the DMRS of PDCCH/PDSCH is QCL’ed with the reference signal which associate with the PRACH resources according to network configurations.

Huawei: option 1 shall assume that UE has no pre-knowledge of the active TCI on the new BWP before BWP switching.
Nokia: need to check with RAN1 about the signaling in case we find some issue.

Ericsson: can use some pre-configuration. But OK to check

Huawei: this is case when UE has no TCI info before it receive MAC CE to change BWP. It’s simple assumption for R15.

Ericsson: it’s up to implementation.

Nokia: but we are going to make the default assumption.

Ericsson: we could consider for BWP switching and TCI change together.

Nokia: we need to come back in next meeting for R16.

QC: if this is R15, how the UE perform for R16.

MTK: this case could be avoided by network

Need more official offline discussion on the following tentative agreement:
Tentative Agreement: 

In R15, in case network didn’t provide any active TCI info for the new BWP before the BWP switching, UE shall assume same active TCI state(s) in the old BWP and in the new BWP before network update the TCI-states for PDCCH and PDSCH on the new BWP for this UE. 

· Interruption requirements with BWP switch on multiple CCs 

· Option 1 (Nokia): 

· For SA and NR-DC, interruption requirements in SA and NR-DC defined for single CC case can be reused for each BWP switch in multiple CC case.

· For EN-DC and NE-DC, interruption requirements in EN-DC and NE-DC defined for single CC case can be reused for each BWP switch in multiple CC case, and the clarification has to be made in both TS 38.133 and TS 36.133

· Option 2: Move this topic to R16 RRM enh agenda, and delay the discussion to next RAN4 meeting. 
Agreement: this R16 topic will be discussed in next RAN4 meeting.
· Proposals from R4-1908181 (MTK)
· RRC-based BWP switch involves active BWP switching or parameter change of its active BWP.
Huawei: we support.

· The delay and interruption requirements for DCI/timer-based BWP involves active BWP switching or parameter change of its active BWP.
NEC: this is for overlapping CBW cases only.
· CR handling

	TDoc
	Title
	Source
	decision

	R4-1908182
	Clarification CR on BWP switch delay requirements (8.6)
	MediaTek inc.
	Suggest to use this CR as baseline

	R4-1908183
	Clarification CR on BWP switch interruption requirements (8.2)
	MediaTek inc.
	Suggest to use this CR as baseline

	R4-1908896
	38.133 CR on interruption requirements for BWP switch on multiple CCs (8.2.1.2.7, 8.2.2.2.5)
	Nokia, Nokia Shanghai Bell
	Suggest to be noted

	R4-1908897
	36.133 CR on interruption requirements for BWP switch on multiple CCs (7.32.2.7, 7.36.2.6)
	Nokia, Nokia Shanghai Bell
	Suggest to be noted

	R4-1909031
	draftCR on BWP switch delay (section 8.6)
	Huawei, HiSilicon
	Suggest to be noted

	R4-1909032
	CR on interruptions due to RRC based BWP switch for EN-DC R15
	Huawei, HiSilicon
	Suggest to use this CR as baseline

	R4-1909033
	CR on interruptions due to RRC based BWP switch for EN-DC R16
	Huawei, HiSilicon
	Cat-A

	R4-1909034
	CR on BWP switch interruptions for NE-DC R15
	Huawei, HiSilicon
	Suggest to use this CR as baseline

	R4-1909035
	CR on BWP switch interruptions for NE-DC R16
	Huawei, HiSilicon
	Cat-A

	R4-1909507
	TCI states under BWP switching requirements (8.6.3)
	Ericsson
	Suggest to be noted


Official offline discussion on R4-1908182.
5.4 Agreements:
6 Others (AI: 7.10.7.6)
6.1 Contributions list

	TDoc
	Title
	Source
	Agenda item

	R4-1909337
	Correction on the inta-band interruption (section 8.2)
	Huawei, HiSilicon
	7.10.7.6

	R4-1909338
	Adding the interrupions due to DRX for NR-DC (section 8.2)
	Huawei, HiSilicon
	7.10.7.6

	R4-1909339
	Interruption during measurement on SCC for inter-band CA (section 8.2)
	Huawei, HiSilicon
	7.10.7.6

	R4-1909344
	Editorial CR on interruption (section 8.2)
	Huawei, HiSilicon
	7.10.7.6

	R4-1909345
	Editorial CR on  UE UL carrier RRC reconfiguration delay (section 8.4)
	Huawei, HiSilicon
	7.10.7.6

	R4-1909647
	Correction of interruption requirements for EN-DC in 36.133 R15
	Huawei, HiSilicon
	7.10.7.6

	R4-1909648
	Correction of interruption requirements for EN-DC in 36.133 R16
	Huawei, HiSilicon
	7.10.7.6


6.2 Discussion:

