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Discussion and decision
1 Introduction
During the RAN2#106 meeting it was agreed to perform the following e-mail discussion:
· [106#39][NR/CLI] Measurement object and event triggers (LG)
1/ Progress the discussion of whether CLI measurement resources are added to the existing MO or a new MO is defined
2/ Progress the discussion of the event triggers for CLI measurement reporting 

3/ Also including the associated configuration parameters for the reporting config.

Intended outcome: Report to the next meeting

Deadline:  Thursday 2019-08-08 
This email discussion aims to progress on issues listed above.
2 Discussion
2.1 Measurement object for CLI
Regarding measurement resource configuration for CLI, following two options had been discussed during the last meeting, but RAN2 failed to reach an agreement.
· Option 1: Reusing existing IE MeasObjectNR
· Option 2: Defining a new IE, e.g. MeasObjectCLI
Some companies thought it is cleaner to have a new measurement object for CLI because the purpose of these measurements is different from existing measurements meanwhile other companies thought reusing the MeasObjectNR is more simple and easy. Companies are requested to indicate their preferred option and justify shortly the choice.
Question 1: Whether to extend existing MeasObjectNR or define a new IE, e.g. MeasObjectCLI, for CLI
	Company
	Preferred option
	Comments

	Samsung
	1
	We think there is no problem to use the existing MO as the only difference for this measurement is that UE generates the reference signal (i.e. still on the DL frequency of serving cell, for which other measurements will be configured). We acknowledge that current measConfig is somewhat rigid (mandatory and concerns DL frequency) but creating a more flexible signalling structure would require more time than the available 1 TU.

	OPPO
	2
	Current MeasObjectNR is defined as:
“ The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements and/or CSI-RS intra/inter-frequency measurements.”
But here we will measure the SRS from one UE. It is better to define one new measurement object.

	LG
	1
	We assume that the SRS-RSRP and CLI-RSSI can be configured only in the serving cell MO (refer to comments of Q2), so some mandatory fields are not problem.

	Huawei
	1
	Both Option 1 and Option 2 are feasible, however, given the limited time and the agreement that we should minimize the impact on RRC specification, we slightly prefer reusing the existing IE.

	Qualcomm
	2
	Current MeasObjectNR is for SSB or CSI-RS based measurements, which are fundamentally different from CLI-RSSI and SRS-RSRP measurement. The existing measurement objects are for UE to measure DL signal. The CLI measurement is for UE to measure UL signal.

Therefore, it is cleaner to define a new measurement object instead of extending existing measurement objects.

	Nokia
	2
	We think definition of new IE with minimum information required related to CLI resources and measurement information will be simpler option than extending the existing measurement object with CLI related information. Definition of new measurement object will allow the network to configure the reporting on different CLI resources in different manner. This flexibility is essential at the network to control CLI measurements as per the need of the network. Reconfiguration of existing measurement objects for modification of information related to CLI measurements is another issue which needs to be analysed before considering option 1.

And important aspect of the scalability of the solution for any future enhancements related to CLI will have impact with the short time solution. Because option 1 which extends the measurement object defined for mobility related measurement for CLI will have to consider the enhancements which are specific to CLI but not needed for neighbor-cell measurements



	ZTE
	No strong view, Slightly prefer 2
	Option 2 is cleaner than option 1 because most fields in current MeasObjectNR are not applicable to CLI measurement. 

Option 1 is acceptable to us, only if modification (e.g. including add/release/modification) of CLI resources in MeasObjectNR does not impact the ongoing SSB or CSI-RS measurement configured in the same MeasObjectNR (e.g. UE will not stop TimeToTrigger if starts). Or network is allowed to configure CLI resources in a separate MeasObjectNR other than serving cell MO (to avoid impact on SSB/CSI-RS measurements). 

	Ericsson
	1, but no strong view
	It seems companies are agreeing that the most simple solution should be adopted, but we cannot agree on what would be the simplest solution. At this point we think that we should reuse existing MO based on the fact that the time is limited.


Summary of Q1: 4 companies prefer to reuse existing MeasObjectNR for CLI and 4 companies prefer to define new IE MeasObjectCLI.
	RAN WG1 Meeting #96

Agreement

For SRS-RSRP measurement, one or more SRS resource per serving cell can be configured.

	RAN WG1 Ad-Hoc Meeting 1901

The following CLI measurements are supported:

· For SRS-RSRP

· UE is not required to measure SRS using different SCS compared to the downlink active BWP SCS of the same carrier

RAN WG1 Meeting #96

In information element of resource configuration for CLI-RSSI measurement, reference subcarrier spacing for CLI-RSSI measurement is included.

· UE operates CLI measurement within the active BWP. 

· The subcarrier spacing for CLI-measurement resource configuration can be same or different from the SCS of the active BWP.


As shown above, RAN1 agreed UE performs the SRS-RSRP and CLI-RSSI measurements only within the active BWP, so they could be considered as a kind of intra-frequency-neighbour measurement. If so, it seems reasonable that the SRS-RSRP and/or CLI-RSSI measurement resource can be configured only in serving cell MO in option 1.
Question 2: If the answer for Q1 is option1, do you agree that MeasObjectNR can include the SRS-RSRP and/or CLI-RSSI measurement resource only when the MeasObjectNR is associated with serving cell?

a) Yes

b) No (please describe your opinion in comments)
	Company
	Preferred option
	Comments

	Samsung
	Yes
	Based on RAN1 agreements, it is clear the CLI measurements can be configured in the time-frequency resources within the DL active BWP of serving cell.

In this case, we think it should be limited only for the serving cell, i.e. the MeasObjectNR for CLI measurements should be limited for the servingCellMO.

	LG
	Yes
	RAN1 agreed that the UE performs the SRS-RSRP and CLI-RSSI within active BWP, so we think only serving cell MO can include the CLI measurement configuration.

	Huawei
	Yes
	As per RAN1 agreements, SRS-RSRP and CLI-RSSI measurements are performed only within the active BWP, therefore, it is reasonable that the MeasObjectNR for CLI measurements should be configured when the MeasObjectNR is associated with serving cell.

	ZTE
	Depends on whether CA  is considered
	Although RAN1 agreed that UE only perfrom measurements within active BWP, but seems RAN1 haven’t discussed CA scenario. If companies consider this “active BWP” only refers to PCell, then there is no need to must configure CLI resources within serving cell MO, because it is clear that the MO which includes CLI resources is associated to serving cell (i.e. PCell).

However, if network can configure multiple CLI MOs, and each CLI MO associates to one serving cell (e.g. PCell, SCell), and UE is required to measure CLI resources overlapped with each active BWP of corresponding serving cell. Then it makes sense to introduce association between CLI MOs and each serving cell. But this does not mean the CLI resources can only be configured in serving cell MO, as we indicated in Q1, this depends on whether modification of CLI resources impacts the ongoing SSB/CSI-RS measurement configured in the same MO.

	Ericsson
	Not sure
	The agreement has already been reached in RAN1 regarding measurements within active BWP and the measurements are performed on UEs from neighbouring cell, so it is not clear what it would mean to be “configured per serving cell”.


Summary of Q2: Most companies agree that the CLI measurement resource can be configured only within the serving cell MO. One company has a concern that the modification of CLI resources may impact the ongoing SSB/CSI-RS measurement configured in the same MO.
Though the new type of measurement object is introduced, the similar approach can be considered when deciding which CLI measurement resources can be configured together in the same measurement object. If so, the new type of measurement object for CLI could be configured per serving cell in option 2.
Question 3: If the answer for Q1 is option2, do you agree that the MeasObjectCLI can be configured per serving cell?
a) Yes

b) No (please describe your opinion in comments)

	Company
	Preferred option
	Comments

	OPPO
	Not sure 
	We think there are 3 options from aggressor point of view:
Option 1: one MeasObjectCLI includes one SRS of one UE from one cell.

Option 2: one MeasObjectCLI includes several SRS of multiple UEs from one cell.

Option 3: one MeasObjectCLI includes several SRS of multiple UEs from multiple cells.
We are not sure if we can define MeasObjectCLI from victim cell point of view.
We 

	Qualcomm
	Not sure
	We are not sure what “can be configured per serving cell” means. In our opinion, the MeasObjectCLI should include measurement configuration for a list of CLI-RSRP or SRS-RSRP which are interference signals received from intra-frequency neighbors.

	Nokia
	No
	The purpose of CLI measurements is to identify the interference situation of specific downlink resources to enable the serving cell scheduling on these resources according to the interference situation. 

For this option, each of the measurement object points to specific CLI resources within the serving cell.

	ZTE
	Not sure
	The question is unclear to us, in our understanding, network can configure a list of SRS/CLI resources in one MO, those SRS/CLI resources may belong to several cells as long as their frequency domain position are almost the same, and the host cell identities are transparent to UE.

In addition, similar to our comments in Q2, whether to associate measObjectCLI to serving cell depends on whether CA scenario is considered.


Summary of Q3: All companies think the MeasObjectCLI doesn’t need to be associated with serving cell.
RAN4 recently decided to support only a single value for some parameters for SRS-RSRP measurement resources as shown in table below: (The table is extracted from LS from RAN4 [2].)
Table 1
	Parameter name in specification
	Final decision in RAN4

	nrofSRS-Ports
	1

	resourceMapping
	startPosition INTEGER (0,…,5)
nrofSymbols ENUMERATED {n1}
repetitionFactor ENUMERATED {n1}

	groupOrSequenceHopping
	neither


Generally, if a parameter supports only a single value, the value is pre-configured in UE and doesn’t signal it via RRC, so we need to discuss whether to support RRC signal to configure above parameters though they can have only single value or capture the RAN4 agreements in other specification, e.g. TS38.214.
Question 4: Whether to support RRC signal for nrofSRS-Ports, nrofSymbols, repetitionFactor and groupOrSequenceHopping:
a) Do not support RRC signal and send an LS to RAN1/4 to indicate the RAN2 decision, if needed.

b) Support RRC signal with single value
c) Support RRC signaling using the index of SRS-Resource
	Company
	Preferred option
	Comments

	Samsung
	c
	From our understanding, RAN2 sent LS to RAN1/RAN4 that they should stop defining default values, so it seems these signaling issues are totally RAN2 area.
For this option, we can indicate just the index of SRS-Resource (srs-ResourceId or SRS-ResourceSetId) in SRS-Config for the optimized solution. In this case, we just re-use the existing RRC configuration with set for the CLI measurement case. It seems the one bit in the SRS-Resource and additional SRS id in MO are enough for this case:

· One bit in the SRS-Resource to indicate this configuration is for the CLI measurement (i.e. not for the SRS transmission)
· Identities for SRS-Resource in MO.

	OPPO
	
	

	LG
	b
	We also think the existing IE SRS-Config will be used for SRS-RSRP configuration but it is more clear that the measurement object contains the whole IE SRS-Config. 

	Huawei
	b
	We slightly prefer using RRC signaling to configure corresponding parameters for CLI measurement, even though some parameters have only single value.

	Qualcomm
	a
	To save on signaling, there is no need to explicitly signal single-value fields. They can be captured in field description of the parent IE, if required.

	Nokia
	b
	SRS resources for SRS-RSRP measurements should be defined within the measurement object for CLI in case of option 2. Otherwise it should be defined within the IE corresponds to CLI measurement configuration within the existing measurement object. When this information is defined depending on the RAN4 agreements some of the IE definitions can be simplified.

	ZTE
	b
	In our understanding, for SRS resource configuration, it is simpler to reuse the SRS-Resource IE in measurement object (e.g. using toAddModList and toReleaseList). Regarding the value restrictions agreed in RAN4, we can clarify it in the corresponding field descriptions.

	Ericsson
	a 
	There is no need for explicit RRC value if there is only a single value.


Summary of Q4: 4 companies prefer to support RRC signalling to configure nrofSRS-Ports, nrofSymbols and repetitionFactor, and 2 companies proposed that the explicit RRC signalling is not needed for them. Some companies also prefer to re-use the existing IE SRS-Config to configure the SRS-RSRP measurement resource. 
2.2 Event based measurement reporting for CLI
	Agreements (RAN2#106)

5
Extend MeasurementReport message to report the measurement result of SRS-RSRP or CLI- RSSI measurement

6
The periodic measurement reporting is supported for both SRS-RSRP and CLI-RSSI measurements (this does not preclude also supporting event triggered reporting)

	1.
Support at least one event for CLI measurement reporting – 

1) Event A: SRS-RSRP is above threshold; 

FFS: Whether existing event 1a can be reused

FFS: Whether CLI-RSSI can also be configured as the measurement quantity for this event.

FFS: Whether we also need an event for below threshold


RAN2 agreed to support an event, ‘SRS-RSRP is above threshold’, for SRS-RSRP measurement. Companies are invited to share their opinions on each open issues.
Question 5: Whether to reuse existing event, or define new event to support ‘SRS-RSRP is above threshold’:
a) Reuse existing event, e.g. event A1 or event A4
b) Define new event, e.g. event L1: Interference becomes higher than threshold.
	Company
	Preferred option
	Comments

	Samsung
	a
(but need check RAN1/4)
	We think the existing event is suitable. We merely need to check with RAN1/4 whether the value range for trigger quantity is different for SRS-RSRP. If this is the case, we can add an extension or define a constraint. Introducing a new event involves a lot more changes (e.g. procedure, equations, etc) so we should do this only if extension of the existing event is impossible.

	OPPO
	b
	We think new event should be introduced, e.g. one SRS-RSRP is better than a threshold. Furthermore, the measurement report should be triggered if the leaving condition is met. In order to avoid ping-pong, the time to trigger should also be used.

	LG
	a
	Agree with samsung.

	Huawei
	b
	The purpose of CLI measurement reporting is providing assistance information for scheduling, which is different from the current event, therefore, new event is needed.

	Qualcomm
	b
	New events need to be defined because the existing events and thresholds are not applicable. Therefore, we propose:

1: Define two new events for CLI measurements – 1) L1: SRS-RSRP is above threshold; 2) L2: SRS-RSRP is below threshold.

2: Include SRS-RSRP threshold, report on leave, hysteresis and time to trigger as configurations for both events.

3: Reuse reportInterval and reportAmount for both types of reporting triggers.

	Nokia
	b)
	New events required to independently report the CLI situation in each resources. The definition of the events may be similar to the existing events defined for mobility measurements if applicable.

	ZTE
	b
	Considering the measurement is defined for different purpose, we prefer to introduce new events.

	Ericsson
	a
	It would seem that reusing existing events would be the simplest option and could allow for more flexibility on how to utilize SRS-RSRP and RSSI, see Q8.


Summary of Q5: 5 companies prefer to define a new event, and other 3 companies prefer to reuse the existing event for SRS-RSRP. 
Question 6: Do you agree to have separate event with ‘below threshold’ for SRS-RSRP?
a) Yes. (E.g. event A1 and A2, or event L1 and L2)
b) No, support only a single event with reportOnLeave
	Company
	Preferred option
	Comments

	Samsung
	b
	We don’t see a need for network to know for which SRS resources RSRP is below a thresh. I.e. it is sufficient for network to know which resources are still above a threshold. Hence, we think only A1 with reportOnLeave is needed.

	OPPO
	b
	See comments for Q5.

	LG
	b
	We think the network may want to know whether the interference has been alleviated in a certain resource. Even so, the single event with reportOnLeave is sufficient.

	Huawei
	b
	As mentioned in Question 5, the purpose of CLI measurement reporting is providing assistance information for scheduling, if the RSRP is below the threshold, which means the interference is acceptable, for this scenario, there is no need to introduce new event that ‘below threshold’.

	Qualcomm
	a
	See comment in Q5.

	Nokia
	b
	OK to have single event with reportOnLeave to minimize the number of events to be defined.

	ZTE
	b
	Agree with LG.

	Ericsson
	N/A
	By reusing existing events, then we can either reuse A2 or use reportOnLeave


Summary of Q6: Most companies prefer to support a single event with reportOnLeave for SRS-RSRP.
Some companies said that the RSSI may fluctuate rapidly and hence it is not suitable for CLI-RSSI to trigger event-based measurement reporting. In LTE RSSI can be reported only in a periodical manner or can be piggybacked on an event-based reporting triggered by other measurement quantity. Companies are invited to share their opinions whether to support the event based reporting for CLI-RSSI.
Question 7: Do we support CLI-RSSI to trigger event-based measurement reporting?
a) Yes, CLI-RSSI can be set as a trigger quantity for event-based measurement reporting.
b) No, CLI-RSSI cannot trigger event based reporting.

	Company
	Preferred option
	Comments

	Samsung
	b
	We think the event-triggered reporting with CLI-RSSI is big burden from UE side as RSSI may fluctuated easily based on the radio condition. Anyhow this CLI-RSSI would be reported by periodically we don’t see a real need for this case.

	OPPO
	b
	We can not see the requirement. It is up to RAN1 decision.

	LG
	b
	The event-based reporting is not suitable for the CLI-RSSI because the RSSI can fluctuate rapidly.

	Huawei
	a
	At last meeting, we have agreed that L3 filtering is applied to CLI-RSSI measurement, which means the reporting result will be smooth. In addition, as per RAN1 agreements, it seems that both SRS-RSRP and CLI-RSSI can be regarded as trigger for measurement reporting.

	Qualcomm
	b
	Agree with Samsung’s comments

	Nokia
	a
	Reporting of RSSI of CLI resources based on the level against specific threshold will be beneficial for the network to decide on its scheduling based on this dynamic reporting based on events instead of periodic reports. Moreover SRS-RSRP measurement may be additional UE capability which may not be supported by all the UE. So event based control of measurement reporting for RSSI is needed. But the RAN4 aspects of measurement accuracy related to event comparison needs to be checked.

The LTE RSSI measurements were related to neighbouring cell measurements where it is possible for the UE to measure the neighbor cells based on reference signals as the reference signals are always expected. For UE CLI measurements SRS transmission is optional at interfering cell, so RSSI based measurements needs to be considered independently for decision making at network.

	ZTE
	a
	Similar view with Huawei, upon introducing L3 filter for CLI-RSSI, it is possible to smooth the measurement results for event evaluation. On the other hand, configuring periodical report with small interval will cause signalling burden to Uu interface.

	Ericsson
	a
	Option a is more in line with RAN1 agreements and while using instantaneous RSSI for event-based triggering might be difficult, with proper filtering it could definitely be beneficial to allow RSSI to trigger event-based reporting.


Summary of Q7: 4 companies think the CLI-RSSI can be set as a trigger quantity, but 4 companies think the CLI-RSSI cannot be set as a trigger quantity.
Question 8: Do you think any other new event than those mentioned in Q 5-7 is needed?
a) Not needed
b) Needed (please describe the proposed event.)
	Company
	Preferred option
	Comments

	Samsung
	a
	See our above comments.

	OPPO
	a
	

	LG
	a
	

	Huawei
	a
	

	Qualcomm
	a
	

	Nokia
	a
	Minimum events for both quantity exceeding specific threshold should be sufficient.

	ZTE
	a
	

	Ericsson
	B
	If we reuse existing events and allow for different measurement quantities to be compared then events such as A3 can for instance be utilized. This way SRS-RSRP/RSSI can be compared to DL RSRP. We believe that this could be very useful as the problem of cross-link interference is not an absolute problem but rather a relative one, i.e CLI is not a problem if the downlink is strong enough to compensate it. 


Summary of Q8: Almost all companies (7 out of 8) think no additional event is needed for CLI.
2.3 Reporting configuration for CLI
RAN2 agreed to extend existing IE ReportConfigNR to support SRS-RSRP and CLI-RSSI reporting configuration. In the current ReportConfigNR following fields are mandatory:
· rsType

· reportInterval

· reportAmount

· reportQuantityCell

· maxReportCells

· includeBeamMeasurements

· useWhiteCellList

We need to discuss how to set each mandatory field when the ReportConfigNR is configured for SRS-RSRP and/or CLI-RSSI measurement reporting. Companies are requested to provide their opinion for each mandatory fields.
The rsType can be set to ‘ssb’ or ‘csi-rs’, but both values are not applicable to SRS-RSRP and CLI-RSSI. However, no matter which value the rsType has in the ReportConfigNR for CLI, UE will not use it when to report the measurement results of SRS-RSRP and/or CLI-RSSI. So there would be no problem even though we leave it as it is.
Alternatively, the rsType can be extended to support SRS-RSRP and CLI-RSSI, e.g. by adding ‘SRS’.
Question 9: How to set the rsType when the ReportConfigNR is only
 for SRS-RSRP and/or CLI-RSSI reporting:

a) No change is needed, UE just ignore the field.
b) Extend rsType to support SRS-RSRP and CLI-RSSI (please describe also how to extend the field)
c) Other option? (please describe your option)
d) Create a new field rsType-v16xy to carry the extended values (as we did in LTE).
	Company
	Preferred option
	Comments

	Samsung
	d
	We think the cleanest way is that creating a new field rsType-v16xy to carry the extended values (i.e. SRS-RSRP and/or CLI-RSSI). UE just apply the new field (i.e. rsType-v16xy) if it is signaled.

	OPPO
	Not sure
	The current ReportConfigNR  is defined as:
“ The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event. Measurement reporting events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS. These events are labelled AN with N equal to 1, 2 and so on.”
From the current ReportConfigNR definition, we think the ReportConfigNR can not be used for SRS-RSRP report. We propose to define a new report IE for CLI.

	LG
	d
	RAN2 already made following agreement in the previous meeting:
Extend ReportConfigNR to support the SRS-RSRP and CLI-RSSI measurement reporting configuration
I think option d proposed by Samsung is same with option b. My intention was to define new rsType with extended values. (Sorry for confusing you.)

	Huawei
	a)
	At last meeting, RAN2 has agreed extend existing IE ReportConfigNR to support SRS-RSRP and CLI-RSSI reporting configuration, in our understanding, anyway a new IE for MeasReportQuantity for CLI measurement under ReportConfigNR is needed. If MeasReportQuantity is set to RSRP, it means UE shall perform CLI measurement based on SRS, while UE shall perform CLI measurement based CLI resource if MeasReportQuantity is set to RSSI, therefore, no change on rsType is needed, and UE can ignore this field.

	Qualcomm
	c
	Since there are a number of fields such as rsType, includeBeamMeasurements, useWhiteCellList, reportQuantityRS-Indexes, maxNrofRS-IndexesToReport etc. in EventTriggerConfig and PeriodicalReportConfig in ReportConfigNR, we think ReportConfigNR can be extended (as agreed by RAN2 so far) to introduce CLI specific report configurations e.g. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig as shown in the following text proposal (new text shown by yellow highlight). This is cleaner and avoids the need to clarify the behaviour of each irrelevant existing field/IE for CLI.

ReportConfigNR ::=                          SEQUENCE {

    reportType                                  CHOICE {

        periodical                                  PeriodicalReportConfig,

        eventTriggered                              EventTriggerConfig,

        ...,

        reportCGI                                   ReportCGI,
        [[

            cli-Periodical                CLI-PeriodicalReportConfig,

            cli-EventTriggered           CLI-EventTriggerConfig

        ]]
    }

}

CLI-EventTriggerConfig::=                       SEQUENCE {

    eventId                                     CHOICE {

        eventL1                                     SEQUENCE {

            l1-SRS-RSRP-Threshold                       RSRP-Range,    -- Value range TBC by RAN4

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger

        },

        eventL2                                     SEQUENCE {

            l2-SRS-RSRP-Threshold                       RSRP-Range,    -- Value range TBC by RAN4

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger

        },

        ...,

    },

    reportInterval                              ReportInterval,

    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

    cli-MeasReport-RSSI                      BOOLEAN,

    ...,

}
CLI-PeriodicalReportConfig ::=                  SEQUENCE {

    reportInterval                              ReportInterval,

    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},

    cli-MeasReportQuantity                      CLI-MeasReportQuantity,

    ...

} 

CLI-MeasReportQuantity ::=        SEQUENCE {

    cli-RSSI                                    BOOLEAN,

    srs-RSRP                                    BOOLEAN
}


	Nokia
	Not applicable
	The reportConfig for CLI need not have all the parameters of ReportConfig-NR. Some parameters can be skipped or ignored at the receiver if the same definition is reused.

	ZTE
	c
	First we would like to clarify that a given ReportConfigNR can not be associated with both SSB/CSI-RS measurement and CLI measurement, if this is the common understanding, it is better to remove the word “only” from the question. 

Considering the concern on several mandatory fields (e.g. rsType, reportQuantityCell, maxReportCells…), we have some sympathy on Qualcomm’s proposal, it seems simpler and cleaner to extend new branch in reportType. 

Regarding the ASN.1 example provided by Qualcomm, considering this is purely for CLI measurement, we prefer to introduce a single branch in reportType, and define “periodical” and “event” in the next level. For instance: 

ReportConfigNR ::=                          SEQUENCE {

    reportType                                  CHOICE {

        periodical                                  PeriodicalReportConfig,

        eventTriggered                              EventTriggerConfig,

        ...,

        reportCGI                                   ReportCGI,
        [[

            cli-ReportConfig                CLI-ReportConfig,

        ]]
    }

}

CLI-ReportConfig                         CHOICE {
    cli-Periodical                CLI-PeriodicalReportConfig,

    cli-EventTriggered           CLI-EventTriggerConfig

}

The detailed IEs within CLI-PeriodicalReportConfig and CLI-EventTriggerConfig can be further discussed base on the outcome of Q10~Q15.

	Ericsson
	d
	Agree with Samsung


Summary of Q9: 3 companies proposed to introduce new reportType for CLI, i.e. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig, and the rsType is not included in the new reportType. Other 3 companies prefer to define new field rsType-v16xy in the existing PeriodicalReportConfig and EventTriggerConfig to carry the extended values for CLI. 2 companies think UE just ignores this field.
Question 10: Do you agree to reuse reportInterval and reportAmount for SRS-RSRP and CLI-RSSI reporting?
a) Yes
b) No (please describe your option)
	Company
	Preferred option
	Comments

	Samsung
	a
	It seems possible to re-use this field.

	OPPO
	a
	

	LG
	a
	

	Huawei
	a
	

	Qualcomm
	Yes and No
	We think the same value/ranges for the fields can be used, but the fields would be included in CLI specific configuration. See example TP in Q9.

	Nokia
	a
	Yes.

	ZTE
	a+b
	Similar view with Qualcomm, reportInterval and reportAmount are needed, while they can be added in the new branch if introduced.

	Ericsson
	a 
	Yes. 


Summary of Q10: All companies agree that the reportInterval and reportAmount are needed for report configuration for SRS-RSRP and CLI-RSSI.
Currently MeasReportQuantity IE is used for configuration of reporting quantity, where the IE has three Boolean flags for RSRP, RSRQ, and SINR respectively. If we need to support reporting quantity configuration for CLI measurement, it seems straightforward to extend the MeasReportQuantity IE. 
Question 11: How to configure SRS-RSRP and/or CLI-RSRP as reporting quantity?
a) Extend MeasReportQuantity to further include two Boolean flags for SRS-RSRP and CLI-RSRI  
b) Other option? (please describe your option)
	 Company
	Preferred option
	Comments

	Samsung
	a (or b as results of the value ranges)
	It is simple to introduce the new IE for CLI measurement (i.e. SRS-RSRP and CLI-RSSI). After checking with RAN1/4 regarding the value-range of these SRS-RSRP and CLI-RSSI, we can make further IEs for RSRP-Range and RSSI-range.
However, it seems also possible to re-use the current IE with condition if the value-range for SRS-RSRP and CLI-RSSI would be same with the case of DL reference signal. For example, UE just use the rsrp in MeasReportQuantity for SRS-RSRP in case of the event for CLI measurement.

	OPPO
	a
	

	LG
	a
	UE can be configured to report the SRS-RSRP and CLI-RSSI along with the existing measurement quantity, e.g. RSRP, RSRQ and/or SINR. So we should define new field MeasReportQuantity-v16xy to include the SRS-RSRP and CLI-RSSI.

	Huawei
	b
Create a new field CLI-MeasReportQuantity to include two Boolean flags for SRS-RSRP and CLI-RSRI
	We prefer defining a new IE to make the specification more clear.

	Qualcomm
	b
	While the end result is two additional Boolean flags as shown in TP in Q9, it is not clear whether option “a” is exactly that. We think including the flags in CLI specific IE is cleaner instead of extending MeasReportQuantity.

	Nokia
	a
	Extension of MeasReporQuantity to include CLI related quantities should be possible.

	ZTE
	b
	A new field with two flags for SRS-RSRP and CLI-RSSI can be added in the new branch in reportType.

	Ericsson
	a 
	Agree with Samsung here. 


Summary of Q11: 5 companies prefer to define extended MeasReportQuantity with additional two Boolean flags for SRS-RSRP and CLI-RSRI. 3 companies prefer to define CLI specific MeasReportQuantity that includes only two Boolean flags for SRS-RSRP and CLI-RSRI. 1 company proposed to ask RAN1/4 about the value-range of SRS-RSRP and CLI-RSSI.
The maxReportCells can be set up to 8. If 8 is sufficient for SRS-RSRP and CLI-RSSI also, the maxReportCells could be used without change.
Question 12: Do you agree that the maxReportCells can be used without change for SRS-RSRP or CLI-RSSI?
a) Yes
b) No (please describe your opinion)

	Company
	Preferred option
	Comments

	Samsung
	a
	It seems the number of maxReportCells for CLI measurement is upto RAN1 but we are fine using the current structure.

	OPPO
	a
	

	LG
	a
	

	Huawei
	b

Define maxReportInterferences instead of maxReportCells
	The maxReportCells indicates the maximum number of neighbor cells, however, for each measurement resource, UE may not know which cell it belongs. To limit the reporting overhead, we can introduce a restriction maxReportInterferences which is used to indicate the maximum measurement resource for reporting. 

	Qualcomm
	b
	In our view, maxReportCells is not relevant/applicable for CLI measurements.

	Nokia
	b
	For CLI measurements, this parameter is not applicable if separate measurement object is defined for set of CLI resources.

	ZTE
	b
	This field is not applicable for CLI measurement. From network perspective, we think it is useful to know all the interferences which above the configured threshold, so we haven’t seen much necessity of introducing a threshold to control the reporting numbers so far.

	Ericsson
	a 
	We are also fine with reusing this one. 


Summary of Q12: 4 companies prefer to reuse the existing maxReportCells to restrict the number of SRS-RSRP or CLI-RSSI resources to be reported. 3 companies think the maxReportCells is not relevant/applicable for CLI measurements. 1 company proposed to define new IE, maxReportInterferences, instead of maxReportCells.
I think there is no beam measurements to include in MR when the ReportConfigNR is for CLI. If my understanding is right, the includeBeamMeasurements should be set to ‘FALSE’ in this case.
Question 13: Do you agree to set includeBeamMeasurements to ‘FALSE’ in ReportConfigNR if the ReportConfigNR is related to only SRS-RSRP and/or CLI-RSSI?
a) Yes, modification is not needed.
b) No (if answer is no, please comment also how to handle this parameter)

	Company
	Preferred option
	Comments

	Samsung
	a
	We also think that this function is not necessary for CLI measurement.

	OPPO
	b
	See comments for Q9.

	LG
	a
	

	Huawei
	a
	

	Qualcomm
	B
	In our view, includeBeamMeasurements is not relevant/applicable for CLI measurements. Therefore, it should be excluded from CLI specific configurations as shown in TP in Q9.

	Nokia
	b
	This parameter is not applicable for CLI measurements.

	ZTE
	b
	Similar view with Qualcomm.

	Ericsson
	a 
	No change is needed IE should be ignored for CLI


Summary of Q13: 4 companies think that UE should ignore includeBeamMeasurements when the reporting configuration is relevant for CLI. 3 companies proposed to introduce new reportType for CLI, i.e. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig, and the includeBeamMeasurements is not included in the new reportType. 
The SRS-RSRP resource is not detectable by the UE if the resource is not explicitly configured. So UE would measure and report only configured resources for SRS-RSRP and CLI-RSSI. If so, the useWhiteCellList should be set to ‘TRUE’ if the ReportConfigNR is related to SRS-RSRP and/or CLI-RSSI.
Question 14: Do you agree to set useWhiteCellList to ‘TRUE’ in ReportConfigNR if the ReportConfigNR is related to only SRS-RSRP and/or CLI-RSSI?
a) Yes, modification is not needed.

b) No (if answer is no, please comment also how to handle this parameter)

	Company
	Preferred option
	Comments

	Samsung
	a
	No strong view.

	OPPO
	b
	The target of the measurement is one SRS of one UE in one cell, not cell. So we are not sure useWhiteCellList is valid here.

	LG
	a
	Though the CLI resource is not a cell, it is obvious that the UE can measure only configured CLI resource and cannot measure detected CLI resource. This is similar with the whitelist based measurement.

	Huawei
	a
	

	Qualcomm
	b
	In our view, useWhiteCellList is not relevant/applicable for CLI measurements. Therefore, it should be excluded from CLI specific configurations as shown in TP in Q9.

	Nokia
	NA
	This parameter is not applicable for CLI measurements.

	ZTE
	b
	Similar view with Qualcomm.

	Ericsson
	a 
	No change is needed and IE should be ignored for CLI.


Summary of Q14: 3 companies proposed to introduce new reportType for CLI, i.e. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig, and the useWhiteCellList is not included in the new reportType. Other 3 companies also think that useWhiteCellList is not relevant for CLI.
reportQuantityRS-Indexes and maxNrofRS-IndexesToReport are optional fields and not relevant to SRS-RSRP/CLI-RSSI measurements, so it is expected that the network doesn’t configure these fields when the report configuration is only for CLI.

Question 15: Do you agree that network doesn’t configure reportQuantityRS-Indexes and reportAddNeighMeas when the ReportConfigNR is relevant to only SRS-RSRP and/or CLI-RSSI?
a) Yes
b) No (if answer is no, please comment also how to handle these parameters)

	Company
	Preferred option
	Comments

	Samsung
	a
	Agree that those information is not needed in this case.

	OPPO
	a
	

	LG
	a
	

	Huawei
	b with comment
	To reduce reporting overhead, it is better to limit the number of reporting, therefore, maxNrofRS-IndexesToReport shall be configured.

There is no need to configure reportQuantityRS-Indexes.

	Qualcomm
	-
	We agree reportQuantityRS-Indexes and maxNrofRS-IndexesToReport are not relevant/applicable for CLI measurements. Therefore, they should be excluded from CLI specific configurations as shown in TP in Q9.

	Nokia
	a
	Yes. Above information is not required for Report configuration for CLI.

	ZTE
	b
	Similar view with Qualcomm.

	Ericsson
	a 
	


Summary of Q15: All companies agree that reportQuantityRS-Indexes and reportAddNeighMeas are not needed for CLI. 1 company also proposed the number of CLI reporting should be limited to reduce reporting overhead.
3 Conclusion

3.1 Measurement object for CLI
8 companies participated in this discussion and the summary of company`s views on the measurement object configuration for CLI is as follow:
	Summary of Q1: 4 companies preferred to reuse existing IE MeasObjectNR for CLI and 4 companies prefer to define new IE MeasObjectCLI.

Summary of Q2: Most companies agree that the CLI measurement resource can be configured only within the serving cell MO. One company has a concern that the modification of CLI resources may impact the ongoing SSB/CSI-RS measurement configured in the same MO.

Summary of Q3: All companies think the MeasObjectCLI doesn’t need to be associated with serving cell.

Summary of Q4: 4 companies prefer to support RRC signalling to configure nrofSRS-Ports, nrofSymbols and repetitionFactor, and 2 companies proposed that the explicit RRC signalling is not needed for them. Some companies also prefer to re-use the existing IE SRS-Config to configure the SRS-RSRP measurement resource.


Company views are evenly split. Companies agree that defining a new IE would be a cleaner approach but the required standardization efforts should be justified. From rapporteur point of view, it may not require lots of standardization effort to introduce a new IE because we have already received all RRC parameters required to configure the CLI measurements from RAN1. Therefore, rapporteur would like to suggest to define a new IE MeasObjectCLI for CLI.
Proposal 1
RAN2 is kindly asked to agree to define new IE MeasObjectCLI for CLI.
All companies who responded to Q3 think the new measurement object does not need to be associated with each serving cell. Then, it is still FFS whether more than one MeasObjectCLI can be configured and if it is possible, how to divide the CLI resources into different MeasObjectCLI. RAN2 should discuss and decide this issue at the next meeting.
Proposal 2
If proposal 1 is acceptable, discuss whether more than one MeasObjectCLI can be configured. If it is possible, discuss how to divide the CLI resources into different MeasObjectCLI.
Some companies proposed to reuse existing IE SRS-Config to configure the SRS-RSRP resource. Since all RRC parameters required for SRS-RSRP configuration is included in the SRS-Config, this proposal seems reasonable. So rapporteur suggests to agree on the following:
Proposal 3
Existing IE SRS-Config is used to configure the SRS-RSRP resource.

One company proposed to include just the index of SRS-Resource in the measurement object for CLI so that UE can refer to the SRS-Config. However, considering the SRS-Config is contained in BWP-UplinkDedicated, it is not clear if this optimization is beneficial. So rapporteur suggests to discuss whether to include whole SRS-Config or just index of SRS-Resource in the measurement object for CLI.
Proposal 4
If proposal 3 is acceptable, discuss whether the measurement object for CLI includes whole SRS-Config or just the index of SRS-Resource, i.e. srs-ResourceId.

Based on the majority view, the following is also proposed.
Proposal 5
The values of nrofSRS-Ports, nrofSymbols and repetitionFactor are configured by explicit RRC signal, and the limited value range agreed by RAN4 is described in the corresponding field description.

3.2 Event based measurement reporting for CLI
The summary of views on the event based measurement reporting is as follows:

	Summary of Q5: 5 companies prefer to define a new event, and other 3 companies prefer to reuse the existing event for SRS-RSRP. 

Summary of Q6: Most companies prefer to support a single event with reportOnLeave for SRS-RSRP.

Summary of Q7: 4 companies think the CLI-RSSI can be set as a trigger quantity, but 4 companies think the CLI-RSSI cannot be set as a trigger quantity.

Summary of Q8: Almost all companies (7 out of 8) think no additional event is needed for CLI.


Based on the majority view, it can be proposed to define a new event for CLI reporting.
Proposal 6
Define a new event for CLI reporting: ‘Interference becomes above threshold’.

4 companies claim that the event-based CLI-RSSI reporting would be useful but the same number of companies have a different thought. Given that event-based reporting for CLI will be introduced, extra efforts to support CLI-RSSI for event based reporting are expected to be small. In addition, if L3-filtering is applied to CLI-RSSI, the technical concerned raised by some companies can be resolved. Therefore, rapporteur suggests to agree on the following:
Proposal 7
RAN2 is kindly asked to agree that CLI-RSSI can trigger event-based reporting.

3.3 Reporting configuration for CLI
The summary of views on reporting configuration for CLI is as follows:

	Summary of Q9: 3 companies proposed to introduce new reportType for CLI, i.e. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig, and the rsType is not included in the new reportType. Other 3 companies prefer to define new field rsType-v16xy in the existing PeriodicalReportConfig and EventTriggerConfig to carry the extended values for CLI. 2 companies think UE just ignores this field.

Summary of Q10: All companies agree that the reportInterval and reportAmount are needed for report configuration for SRS-RSRP and CLI-RSSI.

Summary of Q11: 5 companies prefer to define extended MeasReportQuantity with additional two Boolean flags for SRS-RSRP and CLI-RSRI. 3 companies prefer to define CLI specific MeasReportQuantity that includes only two Boolean flags for SRS-RSRP and CLI-RSRI. 1 company proposed to ask RAN1/4 about the value-range of SRS-RSRP and CLI-RSSI.

Summary of Q12: 4 companies prefer to reuse the existing maxReportCells to restrict the number of SRS-RSRP or CLI-RSSI resources to be reported. 3 companies think the maxReportCells is not relevant/applicable for CLI measurements. 1 company proposed to define new IE, maxReportInterferences, instead of maxReportCells.

Summary of Q13: 4 companies think that UE should ignore includeBeamMeasurements when the reporting configuration is relevant for CLI. 3 companies proposed to introduce new reportType for CLI, i.e. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig, and the includeBeamMeasurements is not included in the new reportType. 

Summary of Q14: 3 companies proposed to introduce new reportType for CLI, i.e. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig, and the useWhiteCellList is not included in the new reportType. Other 3 companies also think that useWhiteCellList is not relevant for CLI.

Summary of Q15: All companies agree that reportQuantityRS-Indexes and reportAddNeighMeas are not needed for CLI. 1 company also proposed the number of CLI reporting should be limited to reduce reporting overhead.


Most of the questions are dependent of whether we introduce a new IE CLI-PeriodicalReportConfig and CLI-EventTriggerConfig that are dedicatedly used for CLI or whether we reuse existing IEs with some extension with special treatments. If new IEs are introduced, only information required for CLI would be contained in them, and RAN2 doesn’t need to discuss how to handle those fields that are mandatory but not required for CLI in the existing PeriodicalReportConfig and EventTriggerConfig. So rapporteur proposes to discuss first whether to introduce CLI-PeriodicalReportConfig and CLI-EventTriggerConfig in ReportConfigNR.
Proposal 8
Discuss whether to introduce new reportType dedicated to CLI, i.e. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig in ReportConfigNR.

If RAN2 agree to introduce CLI-PeriodicalReportConfig and CLI-EventTriggerConfig in ReportConfigNR, followings can be proposed based on the majority views.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig don’t include rsType, includeBeamMeasurements, useWhiteCellList, reportQuantityRS-Indexes and reportAddNeighMeas.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include reportInterval and reportAmount.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include new IE MeasReportQuantityCLI that includes only two Boolean flags, one for SRS-RSRP and another for CLI-RSRI.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include new IE maxReportCLI, instead of maxReportCells.
Proposal 9
If RAN2 agree to introduce CLI-PeriodicalReportConfig and CLI-EventTriggerConfig in ReportConfigNR,

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig don’t include rsType, includeBeamMeasurements, useWhiteCellList, reportQuantityRS-Indexes and reportAddNeighMeas.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include reportInterval and reportAmount.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include new IE MeasReportQuantityCLI that includes only two Boolean flags, one for SRS-RSRP and another for CLI-RSRI.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include new IE maxReportCLI, instead of maxReportCells.

If RAN2 agree to reuse existing PeriodicalReportConfig and EventTriggerConfig in ReportConfigNR for CLI, followings can be proposed based on the majority views.

· UE ignores rsType, includeBeamMeasurements, useWhiteCellList, reportQuantityRS-Indexes and reportAddNeighMeas.
· reportInterval and reportAmount are used for CLI.
· Define extended MeasReportQuantity to include additional two BOOLEAN flags, one for SRS-RSRP and another for CLI-RSSI.
· maxReportCells is used to restrict the number of CLI reporting.
Proposal 10
If RAN2 agreed to reuse existing PeriodicalReportConfig and EventTriggerConfig for CLI,
· UE ignores the rsType, includeBeamMeasurements, useWhiteCellList, reportQuantityRS-Indexes and reportAddNeighMeas.

· reportInterval and reportAmount are reused for CLI.

· Define extended MeasReportQuantity to include additional two BOOLEAN flags, one for SRS-RSRP and another for CLI-RSSI.
· maxReportCells is used to restrict the number of CLI reporting.

4 Proposals
The suggested proposals from this email discussion are the following:
Proposal 1
RAN2 is kindly asked to agree to define new IE MeasObjectCLI for CLI.
Proposal 2
If proposal 1 is acceptable, discuss whether more than one MeasObjectCLI can be configured. If it is possible, discuss how to divide the CLI resources into different MeasObjectCLI.

Proposal 3
Existing IE SRS-Config is used to configure the SRS-RSRP resource.

Proposal 4
If proposal 3 is acceptable, discuss whether the measurement object for CLI includes whole SRS-Config or just the index of SRS-Resource, i.e. srs-ResourceId.

Proposal 5
The values of nrofSRS-Ports, nrofSymbols and repetitionFactor are configured by explicit RRC signal, and the limited value range agreed by RAN4 is described in the corresponding field description.

Proposal 6
Define a new event for CLI reporting: ‘Interference becomes above threshold’.

Proposal 7
RAN2 is kindly asked to agree that CLI-RSSI can trigger event-based reporting.
Proposal 8
Discuss whether to introduce new reportType dedicated to CLI, i.e. CLI-PeriodicalReportConfig and CLI-EventTriggerConfig in ReportConfigNR.

Proposal 9
If RAN2 agree to introduce CLI-PeriodicalReportConfig and CLI-EventTriggerConfig in ReportConfigNR,

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig don’t include rsType, includeBeamMeasurements, useWhiteCellList, reportQuantityRS-Indexes and reportAddNeighMeas.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include reportInterval and reportAmount.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include new IE MeasReportQuantityCLI that includes only two Boolean flags, one for SRS-RSRP and another for CLI-RSRI.

· CLI-PeriodicalReportConfig and CLI-EventTriggerConfig include new IE maxReportCLI, instead of maxReportCells.

Proposal 10
If RAN2 agreed to reuse existing PeriodicalReportConfig and EventTriggerConfig for CLI,

· UE ignores the rsType, includeBeamMeasurements, useWhiteCellList, reportQuantityRS-Indexes and reportAddNeighMeas.

· reportInterval and reportAmount are reused for CLI.

· Define extended MeasReportQuantity to include additional two BOOLEAN flags, one for SRS-RSRP and another for CLI-RSSI.
· maxReportCells is used to restrict the number of CLI reporting.
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�We think a given ReportConfigNR cannot be associated with both SSB/CSI-RS measurement and CLI measurement, so better to remove “only” here.


�For event triggered, even though only SRS-RSRP threshold is configured (which implicitly means SRS-RSRP would be reported), CLI-RSSI may be reported if configured (TRUE) and available at UE.
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