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1. Introduction
This contribution summarizes discussion aspects of NR RRM and RLM measurements based on submitted contribution for RAN1 #94bis. The contribution also summarizes offline discussion that took place on Tuesday of the meeting week of RAN1 #94bis.
This document uses the following color codes for identification of suggested conclusion/agreements, issues that have been resolved, and issues that require further discussions.
· The GREY highlighted sections are issues that has been resolved or discussed for this meeting and no further discussion is expected during the meeting.
· The BLUE highlights are issues that contain suggested conclusion/agreement for approval.
· The YELLOW highlights are issues that require further discussion during the meeting.

2.  Summary of Issues from Submitted Contribution

2.1 SSB collision with other channels/signals [1][3] 
In RAN1 #94, the following was agreed as working assumption:
	Working assumption from RAN1 #94:
· In frequency range 1 unpaired spectrum, UE is not required to perform intra-frequency neighbor cell RRM measurement over SSB or CSI-RS for mobility when UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 triggering the UE to transmit in UL in at least one of the symbols where the SSB or CSI-RS for RRM measurement on neighbor cell is transmitted.
· Note: this is not intended to have any impact on existing overlapping/overwriting rules related to SFI
Draft LS in R1-1809963. send an LS to RAN4 regarding the above and provide feedback if there is any concern



Summary of key issues:
· RAN1 needs to determine whether to confirm the working assumption and agree to the proposal or revert or revise the working assumption.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	After checking with RAN1 agreements, transmission of PUCCH/PUSCH even for intra-frequency RRM measurements is not preferred as it can cause interference to RRM measurement being performed by other UEs in the vicinity.

Do not confirm the working assumption, as existing specification on scheduling availability of UE during intra-frequency measurements in TS38.133 applies.

	LGE
	If RAN4 sends any feedback including concerns for mobility performance with the working assumption for uplink transmission over SMTC window, RAN1 determines that RRM measurement has a higher priority to PUSCH/PUCCH/SRS in SMTC window.



Summary from Feature Lead:
· The issues was discussed and suggested that RAN1 to wait for RAN4’s input on the matter given that LS was sent to RAN4 in the previous meeting.


2.2 SSB-less Scells [1][2][3][4][5][8][10][11][12] 
Summary of key issues:
· Support RSRP and RSRQ definitions for SSB-less Scell were discussed in last RAN1 meeting.
· As per guidance from the chairman discussions of the proposal should be only for “essential” corrections. Therefore, companies are suggested to discuss further on whether support of such feature is “essential” and if so discuss further on the details of the proposal.
· MediaTek also noted that SSB-less Scell were originally intended to be supported for non-contiguous intra-band CA.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	Rel-15 does not support SSB based RRM measurement for Scells without SSB. CSI-RS based RRM measurement can be supported for Scells without SSB.

	ZTE
	Disabling RRM measurement is more preferable for SSB-less SCell.

	LGE
	In Rel-15, SSB-based RRM measurement for SCell without SSB is not supported.

	MediaTek
	In Rel.15, not to support SSB-less SCC for contiguous intra-band CA nor inter-band CA.
For SSB-less SCC for non-contiguous intra-band CA in FR2, the RSRP reference for RSRQ measurement and the timing reference for RSSI measurement are referenced to PCell or PSCell on the same FR2 band.

	Samsung
	RRM measurement for Scells without SSB can be supported by CSI-RS based RRM where the timing reference is based on the SSBs on the Pcell/PScell. (No further RAN1 spec impact)

	Vivo
	RRM measurement should be performed based on CSI-RS resources in SSB less Scell.

	NTT Docomo
	For RRM measurement on frequency layer without SSB in case of intra-band CA, UE follows synchronization/timing of other serving cells having SSB within the same band for the frequency layer without SSB.
· UE also assumes the RSRP result for the frequency layer without SSB is same with the RSRP result for other frequency layer having SSB within the same band.

If SS-RSRQ measurement on frequency layer without SSB is supported, RAN1 sends LS to RAN2/4 to inform following RAN1 considerations about the detailed mechanism and impacts to RAN2/4.
· Indicating all zeros in SSB-ToMeasure can be used to inform UE that there is no SSB for RRM measurement on the CC, i.e., the configured SS-RSRQ measurement is for CC without SSB.

For time domain resource determination for NR carrier RSSI measurement on CC without SSB, smtc1 is mandatory and ss-RSSI-Measurement can be optionally configured as well as for NR carrier RSSI measurement on CC with SSB.

For frequency domain resource determination for NR carrier RSSI measurement on CC without SSB, ssbFrequency and ssbSubcarrierSpacing are provided to determine the virtual SSB frequency resource location.

If UE performs SS-RSRP measurements on multiple CCs within a band and the UE is configured to perform SS-RSRQ measurement on another CC without SSB within the same band, SS-RSRP measurement results on the closest CC with SSB are used for the SS-RSRQ measurement on the target CC without SSB.

Since SS-RSRQ measurement without SSB may be configured only when RSRP measurement results on the CC without SSB are expected to be almost same with those on another CC with SSB within the same band, RAN1 expects no specific requirement for the SS-RSRQ measurement without SSB.

In terms of measurement capability and delay requirements, SS-RSRQ measurement without SSB needs to be counted as well as regular SSB based measurement.

If SS-RSRQ measurement on frequency layer without SSB is supported, following text proposal is applied to Section 5.1.3 in TS38.215.
	[bookmark: _Toc516774869]5.1.3	SS reference signal received quality (SS-RSRQ)
Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks unless indicated by higher-layers that there is no SS/PBCH block to be measured for performing SS-RSRQ measurements on the frequency layer.
~
If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).
If higher-layers indicate that there is no SS/PBCH block for performing SS-RSRQ measurements on the frequency layer, SS-RSRQ on the frequency layer without SS/PBCH block (SS-RSRQ-woSSB) is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth, the measurements in the denominator are made over the frequency layer on which SS-RSRQ-woSSB measurements are configured, and the measurements in the numerator are made over the closest frequency layer on which SS-RSRP measurements are performed within the same frequency band. The measurement frequency resources for NR Carrier RSSI for SS-RSRQ-woSSB are N PRBs according to ssbSubcarrierSpacing and ssbFrequency configured for the SS-RSRQ-woSSB measurements. The measurement time resource(s) for NR Carrier RSSI for SS-RSRQ-woSSB are derived as well as that for NR Carrier RSSI for SS-RSRQ. NR Carrier RSSI for SS-RSRQ-woSSB is measured with timing reference corresponding to the serving cell, or any cell if there is no serving cell in the frequency layer where SS-RSRP measurements are performed within the same frequency band.
~





	Nokia
	If RSRQ measurements are supported for SCell without SSB, the RSSI measurement resources should be clearly determined

	Ericsson
	Measurement quantities CSI-RSRP, CSI-RSRQ and CSI-SINR can still be used for SCells without SSBs: the UE only needs a synchronization source from the SpCell



Suggestion from Feature Lead:
· Given the responses from the companies, suggest to not to discuss the issue further and consider this issue closed for Rel-15.


2.3 Correction to SS-RSSI definition [1][2][12]
Summary of key issues:
· Huawei and HiSilicon pointed out when measurement gap is used the SS-RSSI measurement should be conducted in the intersection of the SMTC window and minimum measurement time within the measurement gap.
· ZTE pointed out that in RAN1 #92b, it was agreed that SS-RSSI configured by higher layer is measured with timing reference from any one of the cells in the target frequency layer for inter-frequency measurement. And in RAN1 #91, it was agreed that slots in the RSSI measurement resource are configured by a bitmap with each bit corresponding to each slot of the slots within the SMTC window duration. Because the agreements don’t seem to be fully compatible, further clarification is needed.
· Ericsson mentioned that the default measurement resource for the NR Carrier RSSI is all OFDM symbols in the SMTC window. Ericsson also stressed that this does NOT mean that the UE needs to measure on all OFDM symbols in the SMTC window: the UE may choose as few symbols as it likes, as long as the accuracy requirement is fulfilled.


Suggestion from Feature Lead:
· Discussion further on the following text proposals.

==== Start of Text Proposal (1) for TS38.215 section 5.1.3 ======
If indicated by higher-layers, the NR Carrier RSSI is measured in slots within a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1 if measurement gap is not used, and, the NR Carrier RSSI is measured in slots within a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1 which is overlapped with the minimum measurement time within the measurement gap if measurement gap is used.
======= End of Text Proposal (1) =======
==== Start of Text Proposal (2) for TS38.215 section 5.1.3 ======
-	For intra-frequency measurements, NR Carrier RSSI is measured with timing reference corresponding to the serving cell in the frequency layer 
-	For inter-frequency measurements, NR Carrier RSSI is measured on OFDM symbols with timing reference corresponding to any cell in the target frequency layer, where the OFDM symbols are completely overlapping with the configured SS-RSSI time domain resource with timing reference corresponding to the primary serving cell
======= End of Text Proposal (2) =======
==== Start of Text Proposal (3) for TS38.215 section 5.1.3 ======
Otherwise, if measurement gap is not used, NR Carrier RSSI is measured from all OFDM symbols within SMTC window duration and, if measurement gap is used, NR Carrier RSSI is measured from all OFDM symbols corresponding to overlapped time span between SMTC window duration and minimum measurement time within the measurement gap.
======= End of Text Proposal (3) =======


2.4 Fast adaptation of RLM-RS [2]
Summary of key issues:
· Other than default RLM-RS which uses RS configured by TCI state of the PDCCH being monitored by the UE, RLM-RS is configured by RRC. 
· Due the latency involved in RRC configuration, ZTE noted that RLM may be negatively impacted from not being able to change RLM-RS quickly enough.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	ZTE
	When beam failure recovery is successful, RS for recovered beam should be used for RLM immediately.

	
	



--------------------------------------Text Proposal from ZTE for Section 5 in TS38.213---------------------------------------
	



A UE can be configured for each DL BWP of a SpCell [11, TS 38.321] with a set of resource indexes, through a corresponding set of higher layer parameters RadioLinkMonitoringRS, for radio link monitoring by higher layer parameter failureDetectionResources. The UE is provided either a CSI-RS resource configuration index, by higher layer parameter csi-RS-Index, or a SS/PBCH block index, by higher layer parameter ssb-Index. The UE can be configured with up to  RadioLinkMonitoringRS for link recovery procedures, as decribed in Subclause 6, and for radio link monitoring. From the  RadioLinkMonitoringRS, up to  RadioLinkMonitoringRS can be used for radio link monitoring depending on a maximum number  of candidate SS/PBCH blocks per half frame as described in Subclause 4.1, and up to two RadioLinkMonitoringRS can be used for link recovery procedures.

A CSI-RS resource or SS/PBCH block associated with index  shall be used for RLM after the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space provided by recoverySearchSpaceId, as described in Subclause 6, until RS for RLM is reconfigured by network. 


----------------------------------- End of Text Proposal from ZTE for Section 5 in TS38.213-------------------------------------


Summary of offline discussions
· It was commented that gNB may be able to configure appropriate T310 timer such that the latency required to (re)configure RLM-RS is factored into account. It was commented that relying on timer based operation to resolve the issue may not address all scenarios in mind and may result in delay in RLF declaration.
· It was pointed out that the text proposal above does not completely address what the UE does with existing RLM-RS when UE selects new RSs to monitor. It was not clear whether the new RS is monitored on top of the existing RSs or one of the existing RSs is removed. If existing RS is removed which RS should be removed. It was clarified by ZTE that the intention was to simply add the new RS to the list of RSs that needs to be monitored. It was further commented that this may be problematic when the total number of RS that needs to be monitored exceeds the maximum number of RSs that could be configured to the UE.
· It was commented that RS configuration is RRC configuration, and traditionally there was no such case where UE could autonomously change RRC configured parameters. Therefore, questionable on whether this kind of operation should be allowed in specification.

Suggestion from Feature Lead:
· It seems that there are some concerns on the proposal and it seems that some issues needs to be further resolved or clarified. Given the guidance from the chairman, it is suggested to conclude that no consensus to support RLM-RS (re)configuration based on beam recovery procedure.


2.5 Correction to RLM measurements [4][8][9][12]
In RAN1#93, the following agreements are made:
	Agreements:
· When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, for SS/PBCH block based RRM, RLM and [BM] measurement purposes only, UE is expected to be able to measure the SS/PBCH block associated with control resource set configured in PBCH.
· Note: When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, SS/PBCH based RRM, RLM, and [BM] is still possible when the initial active DL BWP does not contain SS/PBCH



Summary of key issues:
· Issue #1: Vivo pointed out that the text captured in TS38.213 and agreement are slightly different. Vivo proposed text proposal to align the agreement with agreements made in RAN1.
· Issue #1: Samsung also points out the measurement of SSB should only apply when UE is not configured with CSI-RS for RLM.
· Isssue #3: OPPO pointed out that reply LS from RAN4 in R1-1810056 state SSB measurements are performed when initial DL BWP and SSB is no more than 1 RB apart. OPPO claimed the reference numerology of the 1RB is ambiguous and further clarification is needed. More specifically, OPPO proposes the following:
· Clarifications for the subcarrier spacing of the “1RB”in the RAN4’s LS are needed.
· Resolve the misalignments, if any, between the previous RAN1’s agreements and RAN4’s agreement in the LS
· Issue #2: Ericsson pointed out the RLM measurement description contain text regarding use of SSB as part of RS indicated by TCI-state, which is not currently supported. Additionally, the RLM measurement description references wrong RRC parameters that does not need to be referenced and therefore needs to remove them.

Suggestion from Feature Lead – Issue #3:
· This issue has been discussed in a RMSI agenda item. No further discussion in mobility agenda.

Outcome of Issue #1:
Agreements in RAN1 #94bis:
· To adopt the following TP to section 5 of 38.213:
 If the active DL BWP is the initial DL BWP and for SS/PBCH block and control resource set multiplexing pattern 2 or 3, as described in Subclause 13, the UE is expected to perform RLM using the associated SS/PBCH block when the associated SS/PBCH block index is provided by higher layer parameter RadioLinkMonitoringRS.

Suggestion from Feature Lead – Issue #2:
· We conditionally agree the text proposal with the assumption that SSB are not supported in TCI states for PDCCH. Wait for the TCI state for CORESET #0/Common COREST to conclude before agreeing to the TP.

>>> Text Proposal for 38.214 Section 5 >>>
If the UE is not provided higher layer parameter RadioLinkMonitoringRS and the UE is provided by higher layer parameter TCI-states configured with TCI states for PDCCH receptions that one or more RSs that include one or more of a CSI-RS and/or a SS/PBCH block include one or more CSI-RSs
-	the UE uses for radio link monitoring the RS provided for the active TCI state for PDCCH reception if the active TCI state for PDCCH reception includes only one RS
 -	if the active TCI state for PDCCH reception includes two RS, the UE expects that one RS has QCL-TypeD [6, TS 38.214] and the UE uses the RS with QCL-TypeD for radio link monitoring; the UE does not expect both RS to have QCL-TypeD
-	the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS
>>> End text proposal >>>


2.6 Measurement outside the initial active DL BWP for RMSI Multiplexing Pattern 2 and 3 [6][10]
Summary of key issues:
· CATT observed that the measurement of SSB, which is outside the initial active DL BWP may not correctly reflect the load or quality of the received signals. Therefore, suggests modifications to measurement aspects in this case.
· NTT Docomo observed that no change to measurement of SSB is needed since the interference and noise would not be too different as they all belong the same “cell”.


Proposals from CATT:
· For multiplexing patterns 2 and 3, when the SSB is placed outside of the "initial active DL BWP" is used for supporting the RRM/RLM/BM of the "initial active DL BWP", the interference and the noise level within the "initial active DL BWP" should be taken into account for RRM/RLM/BM measurements. The existing requirements for measuring SS-RSRQ and SS-SINR need to be modified to take into account the RSSI, the interference and the noise level within the "initial active DL BWP". 
· For multiplexing patterns 2 and 3, when the SSB outside of the “initial active DL BWP” is used for measuring SS-RSRQ, the SS-RSRQ can still be defined as the ratio of (N×SS-RSRP) / (NR carrier RSSI), where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth, the measurement bandwidth for SS-RSRP is the SSB bandwidth, while the measurement bandwidth of NR carrier RSSI can be defined with one of the following alternatives: 
· Alt.1: the set of resource block of the CORESET#0 within the “initial active DL BWP” ;
· Alt.2: the set of resource block of the CORESET#0 0 within the “initial active DL BWP” plus the set of resource block of SSB
· For multiplexing patterns 2 and 3, if the SSB outside of “initial active DL BWP” is used for measuring SS-SINR, and the SS-SINR is defined as the ratio of the linear average over the power contribution of the resource elements carrying secondary synchronization signals divided by the linear average of the noise and interference power contribution over the resource elements within the measurement bandwidth of the noise and interference, which can be defined by one of the following alternatives: 
· Alt.1: the set of resource block of the CORESET#0 within the “initial active DL BWP” ;
· Alt.2: the set of resource block of the CORESET#0 within the “initial active DL BWP” plus the set of resource block of SSB
· For multiplexing patterns 2 and 3, when the SSB outside of "initial active DL BWP" is used for measuring SS-RSRQ, the SS-RSRQ can be defined as the ratio of (SS-RSRP) / (averaged NR carrier RSSI),  where the SS-RSRP is measured from SSB, while the averaged NR carrier RSSI is the sum of the linear average of the reference signal power (e.g., SS-RSRP) measured over the bandwidth of SSB plus the linear average of the total received power measured over the bandwidth of the "initial active DL.

Proposal from NTT Docomo:
· No change is required for the issue regarding RSSI/interference+noise measurement in case of initial active DL BWP with multiplexing pattern 2/3

Summary from Feature Lead:
· CATT was willing to drop the proposal for NR Rel-15. Suggest to conclude the issue.


2.7 Correction to PDCCH Monitoring for RMSI Multiplexing Pattern 2 and 3 [6]
In RAN1#94, the following agreements are made:
	Agreements:
· Adopt the following text proposal, section 5 of 38.213
===== start of TP =====
The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the primary cell. When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, UE is expected to perform RLM by monitoring the associated SS/PBCH block.



Summary of key issues:
· CATT pointed out that similar agreement and text proposal is needed regarding monitoring of PDCCH. CATT proposed that UE should be expected to monitor PDCCH along with measurement of SSB in RMSI multiplexing pattern 2 and 3. The following is the text proposal for 213.

==== Start of Text Proposal for TS38.213 section 5 ======
5	Radio link monitoring
<omitted> A UE does not expect to monitor PDCCH when the UE performs RRM measurements [10, TS 38.133] over a bandwidth that is not within the active DL BWP for the UE. When SS/PBCH block and control resource set multiplexing pattern 2 or 3 is configured in PBCH and initial DL BWP is active, UE is expected to monitor PDCCH when the UE performs RRM measurements [10, TS 38.133]  over the associated SS/PBCH block.
======= End of Text Proposal =======


Suggestion from Feature Lead:
· Discuss this issue in DL control agenda.



2.8 gNB synchronization requirement for CSI-RS for mobility with long periodicity [7]
Summary of key issues:
· Intel proposed to specify gNB synchronization requirement when the gNB configures CSI-RS for mobility with periodicity of larger than 10msec to avoid the UE to decode neighbor cell PBCH for each measurement target cell.
 
Suggestion from Feature Lead:
· Discuss further on following proposal.

Proposal from Intel:
· For measurement based on CSI-RS for mobility in paired spectrum with the same SS/PBCH block frequency of the associated SS/PBCH blocks, if periodicity of the CSI-RS for mobility is greater than 10 msec, UE may assume that the absolute value of the time difference between radio frame i between any two cells with the same SS/PBCH block frequency is less than 153600 Ts.


2.9 Editorial change to SS-RSRP [7]
Summary of key issues:
· Intel mentioned that definition of SS in the SS-RSRP can be mis-leading and suggested a minor editorial change.
 
Agreements in RAN1 #94bis:
· Agree to the following text proposal to 38.215 section 5.1.1
· SS reference signal received power (SS -RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). 

2.10 Measurement Object Configuration [7]
Summary of key issues:
· In RAN1 #90bis, RAN1 agreed that “After initial cell selection, the UE is expected to find a single SCS per frequency layer”.
· The current RRC specification potentially allows to configure two MO with same SSB frequency and different SCS. In such case, it will be mandated to the UE to perform measurements for both SCS. 


Conclusion in RAN1 #94:
· Send an LS to RAN2 clarifying that UE is not expected to be configured more than one SSB subcarrier spacing in the one or more MO configuration(s) for a given SSB frequency in NR Rel-15
· Draft LS in R1-1811868 (including previous RAN1 agreements in the LS for context)



2.11 RLM measurements with configured RS and TCI-states [10]
Summary of key issues:
· Configuration of RLM-RS is optional and in such case UE utilizes RS provided by TCI-state for PDCCH. However, even the TCI-state configuration for PDCCH is optional. 
· For this particular cases, NTT Docomo proposes additional clarifications that UE is provided either with RLM-RS or TCI-state for RLM purposes.

Proposal from NTT Docomo:
· For the case where neither RadioLinkMonitoringRS nor TCI-States for PDCCH reception are configured for the PCell or PSCell, followings should be clarified.
· If the UE is not provided higher layer parameter RadioLinkMonitoringRS and the UE is configured to monitor the PDCCH candidate in ControlResourceSetZero, the UE uses for radio link monitoring the SS/PBCH block corresponding to the control resource set configured by ControlResourceSetZero that the UE is monitoring.
· A UE expects that the UE is provided higher layer parameter RadioLinkMonitoringRS if the UE is not configured to monitor PDCCH candidate in ControlResourceSetZero and the UE is not provided by higher layer parameter TCI-states for PDCCH receptions on the primary cell and PSCell.
· Following text proposal is applied to Section 5 in TS38.213.

==== Start of Text Proposal for TS38.213 section 5 ======
5	Radio link monitoring
<omitted> 
-	the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS
If the UE is not provided higher layer parameter RadioLinkMonitoringRS and the UE is configured to monitor the PDCCH candidate in ControlResourceSetZero, the UE uses for radio link monitoring the SS/PBCH block corresponding to the control resource set configured by ControlResourceSetZero that the UE is monitoring. The UE expects that the UE is provided higher layer parameter RadioLinkMonitoringRS if the UE is not configured to monitor PDCCH candidate in ControlResourceSetZero and the UE is not provided by higher layer parameter TCI-states for PDCCH receptions on the primary cell and the PSCell.
======= End of Text Proposal =======

Summary of offline discussions:
· Given that the discussion on CORESET #0 is in flux, the discussion was focused on the second portion of the NTT Docomo’s proposal.
· Ericsson commented that there is no need to always mandate the UE to perform RLM in all cases. NTT Docomo and Qualcomm commented that the current RAN4 specification seems to imply that network must make sure UE can always perform RLM and therefore further clarification is needed in RAN1 specification. Qualcomm commented that RLM is a core functionality that needs to be always performed. Ericsson mentioned that not having UE perform RLM is unavoidable even when TCI states is configured since aperiodic and semi-static RS indicated in TCI state are not valid RSs for RLM.
· The feature lead noted that the main reason for difference in opinion from the companies seems to be stemming from how the previous agreement on ‘UE is not expecting to perform RLM unless explicitly configured’ is interpreted now that UE performs RLM based on TCI-states when not explicitly configured. Two ways of interpretation are:
· Support of TCI-state based RLM to remove cases where RLM is not performed and therefore not having RLM should be avoided in all other cases as well.
· Support of TCI-state based RLM was to enable dynamic adaptation of RLM-RS and therefore the cases when RLM is not performed by the UE is still a valid network configuration.

Suggestion from Feature Lead:
· Given the difference of opinion from companies, feature lead encourages to have further discussion among interested companies.
· If no consensus is reached, conclude that there is no consensus on the issue for now.


2.12 Maximum number of RLM-RS [10][11]
Summary of key issues:
· If RLM-RS are not explicitly configured, UE monitors RS indicated by TCI-state for PDCCH for a CORESET.
· The number of CORESETs configurable for UE a in a BWP is 3.
· Two companies proposes to support at least 4 RLM-RS for maximum number of RLM-RS. The following is the text proposal.

==== Start of Text Proposal for TS38.213 section 5 ======
<omitted> 



Table 5-1:  and  as a function of maximum number  of SS/PBCH blocks per half frame
	

	

	


	4
	2
	2

	4, 8
	6
	4

	64
	8
	8


======= End of Text Proposal =======

Suggestion from Chairman:
· Focus on correcting the issue, raster than changing exist specification especially if they relate to ‘capability-like’ numbers.
[bookmark: _GoBack]
Suggested Conclusion:
· Discussion among the options from [11] and down select an option.
· if maximum number of candidate SS/PBCH blocks, L, is equal to 4 and UE has been configured with 3 control resource sets each with activated TCI states, 
· Option 1) UE monitors RSs indicated by activated TCI state of the 2 control resource sets that are associated with search space configurations with the shortest monitoring periodicity.
· Option 2) UE monitors RSs indicated by active TCI state of the 2 control resource sets that have been most recently have been updated with activated TCI states that contain valid RS for RLM.
· Option 3) UE monitors RSs indicated by active TCI state of the 2 control resource sets that has the shortest CSI-RS periodicity.
· Option 4) UE monitors RSs indicated by active TCI state of the 2 control resource sets with the highest control resource set ID. 
· Option 5) UE monitors TSs indicated by activate TCI state of the 2 control resource


2.13 Prioritization of RRM/RLM/BFD [11]
Summary of key issues:
· In previous meetings, some discussion on how the UE should prioritize different measurements, RRM, RLM and BFD, in case UE needs to perform measurements using the same resources.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Nokia, NSN
	Prioritize overlapping measurement tasks based on determined radio conditions i.e. when a beam failure condition has been indicated UE should prioritize measurements on BFD-RS and potentially new candidates and when beam failure has been declared, it should prioritize candidate beam measurements.

	
	

	
	



Suggestion from Feature Lead:
· It was suggested during online discussions that this issue should be discussed in RAN4. Companies are encourage to provide input to RAN4 regarding this issue.


2.14 Measurement reports when UE is able detect PSS/SSS but is not able to detect SSB index [12]
Summary of key issues:
· Issue of UE being able to detect PSS/SSS but not SSB index was discussed in RAN1 #94.
· Ericsson noted that the situation is not likely and should not happen for cells that could be considered for HO candidates. Ericsson has made the following observation:
· From a RAN4 point of view, the SS/PBCH block measurement is a package, and it is not relevant to discuss cases where only parts of the SS/PBCH block is detected.

Suggestion from feature lead:
· Given the feedback from companies from RAN1 #94 and this meeting, feature lead suggest to conclude this issue as
· No consensus that UE being able to detect PSS/SSS but not SSB index is problematic for NR operations
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