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Background
During the Rel-14 NR SI and subsequent Rel-15 WI, flexible duplexing in general and dynamic TDD was in particular was studied, and Rel-15 NR currently supports flexible frame structure which enables both semi-static and dynamic TDD operation. In the context of both dynamic TDD as well as semi-static TDD with misaligned TDD configurations between neighbouring cells, cross-link interference (CLI) can occur. How to mitigate or avoid such CLI was studied in previous releases and various schemes was enumerated in [2]. Certain CLI mitigation schemes require UE-side CLI measurements as input and the introduction of such measurements was also discussed in Rel-15. However, the work on flexible duplex and CLI measurements was downprioritized by the RAN plenary in 2017 and scoped out of the Rel-15 NR WI.
At RAN#80, a WI on CLI and RIM was approved. Furthermore, at, RAN#82, the WID [1] was updated and contain the following objectives:
The detailed objectives for cross-link interference mitigation to support flexible resource adaptation for unpaired NR cells are: 
· Specify cross-link interference measurements and reporting at a UE (e.g., CLI-RSSI and/or CLI-RSRP) [RAN1, RAN2, RAN4] 
· Specify network coordination mechanism(s) including at least exchange of intended DL/UL configuration [RAN1, RAN3]
· Perform coexistence study to identify conditions of coexistence among different operators in adjacent channels [RAN4]
· Target no or very minimal impact on RF requirement
Note: Measurement and coordination mechanisms should be applicable to IAB nodes. 

In RAN1 Ad-Hoc meeting 1901 in Taipei, it was agreed that both RSSI and SRS-RSRP for CLI measurement is supported, and the following agreements that are related to RAN2 were reached:
	Agreement
The following CLI measurements are supported:
· SRS-RSRP:
· Linear average of the power contributions of the SRS to be measured over the configured resource elements within the considered measurement frequency bandwidth in the time resources in the configured measurement occasions
· RSSI:
· The linear average of the total received power observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over the configured resource elements for measurement by the UE

Agreement
For SRS-RSRP measurement report, L3 measurement reporting is applied
Agreement
For CLI-RSSI, L3 measurement reporting is applied
· FFS: Whether SRS-RSRP measurement report and CLI-RSSI measurement report can be configured together for a UE
· Whether UE should be required to perform SRS-RSRP measurement and CLI-RSSI measurement simultaneously

Agreement
For L3 measurement reporting of RSSI/SRS-RSRP, the specification detail on the reporting and triggering mechanism is discussed in RAN2
· Send an LS to RAN2 (LGE, Hyunsoo)

Agreement
· From a specification perspective, the measurement/report configuration of CLI-RSSI and SRS-RSRP are independent.
· FFS: UE capability discussion



In this paper, we give an overview on the UE-side cross-link interference measurement and reporting and touch upon some RAN2-related issues.

[bookmark: _Ref178064866]Discussion on RRM framework
According to the RAN1 agreements, L3 measurement reporting shall be applied to CLI-RSSI and SRS-RSRP. As in the overview paper in [2], the measurement configuration consists of the following five parts:
1.	Measurement objects
2.	Reporting configurations
3.	Measurement identities
4.	Quantity configurations
5.	Measurement gaps
In this contribution we will dive in to more details on the measurement object.

Measurement Object in NR
In Release 15 NR, the measurement object provides the following information related to where to find SSBs and CSI-RSs and how to perform RRM measurements. 
For SSB measurement configuration provides information as to where to find the SSBs, which is provided by the SMTC (SSB Measurement Timing Configuration) window where it is currently possible to configure both primary and secondary SMTC windows needed for inter- and intra-frequency measurements as well as handling specific PCIs in the intra-frequency. 
For CSI-RS there are different ways to configure CSI-RS for RRM measurements purposes which include:
· CSI-RS with associated SSBs; needed as sync reference for a specific CSI-RS.
· CSI-RS without associated SSBs but with refServCellIndex; for CSI-RSs that use the serving cell for timing reference.
· CSI-RS without associated SSBs and without refServCellIndex; for CSI-RSs that can use the PCell for timing reference.
One of the main purposes of RRM measurements is to derive cell quality and in NR the measurement object contains the following set of parameters that can both be configured per RS type:
· Absolute threshold value (T).
· Number of beams to be considered for cell quality derivation (N).
Measurement object furthermore contains the whiteCellList, BlackCellList and as well as the Cell Individual offset, where each cell can be individually offset. 
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The question for CLI is whether the baseline NR rel-15 measurement object(measObjectNR) is applicable to CLI. In the below table we list each IE and give information on each 1) Optional or not(either optional or not mandatory with non-CLI configurations), 2) applicable to CLI in its current state and 3) the principle of the IE is applicable to CLI. 

	Information element
	Optional
	Applicable to CLI in current form
	Principle is applicable

	ssbFrequency
ssbSubcarrierSpacing
smtc1
smtc2
	Yes
	No, subcarrier spacing is included in the SRS-RSRP config
	No.

	refFreqCSI-RS                       
	Yes
	No.
	No.

	referenceSignalConfig
	No
	Yes
	Yes

	absThreshSS-BlocksConsolidation
	Yes
	No, defined for SSB only.
	Yes, a threshold for CLI measurements could be beneficial.

	absThreshCSI-RS-Consolidation
	Yes
	No, defined for CSI-RS only.
	Yes, explanation as above

	nrofSS-BlocksToAverage
	Yes
	No, defined for SSB only.
	Yes

	nrofCSI-RS-ResourcesToAverage
	Yes
	No, defined for CSI-RS only.
	Yes

	quantityConfigIndex                 
	No
	Yes, however RSRP should be default for SRS. 
	Yes

	offsetMO                            
	No
	FFS
	FFS

	cellsToRemoveList
cellsToAddModList
	Yes
	No, only defined for cells.
	Yes and is needed

	blackCellsToRemoveList
blackCellsToAddModList
	Yes
	No, only defined for cells.
	Yes, but usefulness FFS

	whiteCellsToRemoveList
whiteCellsToAddModList
	Yes
	No, only defined for cells.
	Yes, but usefulness FFS

	freqBandIndicatorNR-v1530
	Yes
	FFS
	FFS

	measCycleSCell-v1530
	Yes
	FFS
	FFS



From the table above it is quite clear that large parts of the measObjectNR are already optional and it seems that the existing measObject can be reused and extended for CLI. Therefore we propose:
[bookmark: _Toc7172443][bookmark: _Toc7180160][bookmark: _Toc7633982][bookmark: _Toc7709288][bookmark: _Toc7710157][bookmark: _Toc7730141][bookmark: _Toc7736469]RAN2 assumes that measObjectNR can be extended and hence avoid defining a new measObject for CLI.
In the table there are a set of IEs that cannot be used in its current form due to 1) the IE being defined for cells, 2) either the name or the description mentions cells which could create confusion. These IEs include cellsToAdd/RemoveList, offsetMO, nrofSS-Blocks/CSI-RSResourcesToAverage as well as black/whiteCellsToRemove/AddList. 
[bookmark: _Toc7172429][bookmark: _Toc7172441][bookmark: _Toc7180157][bookmark: _Toc7633981][bookmark: _Toc7709294][bookmark: _Toc7710159][bookmark: _Toc7730140][bookmark: _Toc7736471]How to adapt certain needed and/or beneficial IEs for CLI is FFS.
To give a baseline of how the CLI measurement object can be implemented including the IEs as enclosed in the LS from RAN1, we have made a draft of 38.331 in [3]. To avoid defining a new SRS-Config specific to CLI, we extend the current SRS-Config IE, allowing for SCS that is specific for each srs-resourceID. 
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Conclusion
In this contribution we made the following observations:
Observation 1	How to adapt certain needed and/or beneficial IEs for CLI is FFS.

[bookmark: _GoBack]Based on the discussion in this contribution we propose the following:
Proposal 1	RAN2 assumes that measObjectNR can be extended and hence avoid defining a new measObject for CLI.
Proposal 2	RAN2 to take the current CR as a baseline for measObjectNR.
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