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1. Introduction
In this document, we summarize the discussion aspect of UE-UE CLI measurements and Network Coordination Mechanism based on the submitted contributions in RAN1#96. Also, we provide the result of Tuesday offline discussion. 

2. Summary of Issues on UE-UE CLI measurement and reporting at UE
For UE-UE CLI measurement and reporting at UE, we discuss on the following topics:
· UE behaviour for signal reception and transmission 
· Timing for SRS transmission and reception
· Beam control and Power control for signal/channel reception and transmission
· Configuration details
· For PDSCH reception
· For CLI-RSSI measurement, 
· For SRS-RSRP measurement
· For SRS transmission
· Others
· UE capability

2.1. UE behaviour
2.1.1. [Done] Timing for SRS transmission and reception
Summary of key issues:
In previous meeting, it was agreed that for SRS-RSRP, the UE is not required to perform time tracking or time adjustment other than a constant offset relative to its own DL timing in order to perform SRS-RSRP measurement. 
The remaining point is details on how the constant offset is derived by the UE. From the contributions, several alternatives (i.e. UE implementation, timing advance offset defined in TS38.133, zero offset value, network configuration, and so on) are identified as a solution. 
Another remaining point is an SRS transmission time. In the transmission point of view, two alternatives (i.e. following UL transmission time, applying SRS own transmission time) are identified. 
For these two issues, we need to further discuss in this meeting.

Proposal for agreement:
For SRS-RSRP measurement, the UE is not required to perform time tracking or time adjustment other than a constant offset relative to its own DL timing.
· Alt.1: The constant offset is derived by UE implementation.
Supported by LGE, Qualcomm, Intel, OPPO, 
· Alt.2: The constant offset is NTA,offsetTc.
Supported by Samsung, Ericsson, 
· Alt.3: The constant value with no larger than one OFDM symbol.
Supported by vivo, 
· Alt.4: The constant offset is 0.
Supported by Huawei, HiSilicon, OPPO, 
· Alt.5: The constant offset is configured by high layer signal.
Note: Value of constant offset is NTA,offsetTc+delta.
Supported by Nokia, NSB, CEWiT, ..

Proposal for agreement:
In order to perform SRS transmission for CLI measurement,
· Alt.1: the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols transmitted to the gNB.
Supported by vivo, AT&T, LGE, Intel, OPPO, Qualcomm, Ericsson, Nokia, NSB, CEWiT, Samsung,  
· Alt.2: UE does not follow serving cell UL transmission timing, and adjusts transmission timing for SRS.
Supported by Huawei, HiSilicon, ZTE, CATT, 

Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson
	These two issues need to be decided jointly.




2.1.2. For signal/channel reception and transmission
Summary of key issues:
Regarding signal/channel reception and transmission for CLI measurement, two topics (i.e. SRS power, Tx/Rx beam) are identified. Five companies (i.e. ZTE, Intel, AT&T, Qualcomm and Ericsson) proposed their views in their contribution. From the contributions, we can observe that most of company are considering to reuse existing mechanism for power control and Tx beam for SRS transmission. On the other hand, one company insists that UE assumes that the power of SRS remains constant
Similarly, in measurement point of view, one company proposes to apply same receive beam as PDSCH or lasted PDCCH/CORESET.

Proposal for agreement:
For SRS confirmation for CLI measurement purpose, if new usage is defined,
· Alt.1: Existing mechanism for SRS transmission (i.e. Tx beam direction control and Power control parameters) is applied.
		Supported by Ericsson, Nokia, 
· Alt.2: Constant power which is configured by higher layer is applied for SRS transmission.
		Supported by ZTE, 
· Alt.3: Existing mechanism for SRS transmission configuration (i.e. Tx beam direction control and Power control parameters) is applied. Also, only ‘sameAsFci2’ is applied for SRS transmission for SRS-RSRP measurement. 
		Supported by Intel, 
· Alt.4: Relative power offset between PUSCH and SRS is applied for SRS transmission.
		Supported by  , 


Proposal for agreement:
The UE may assume that CLI-RSSI and SRS-RSRP interference measurement resources are QCLed with respect to ‘QCL-TypeD’ if QCL-TypeD is applicable, with the latest one of the latest received PDSCH and the latest monitored CORESET.

Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson
	Regarding the second proposal, perhaps we can formulate it in spec language as:
“The UE may assume that CLI-RSSI and SRS-RSRP interference measurement resources are QCLed with respect to ‘QCL-TypeD’ with the latest one of the latest received PDSCH and the latest monitored CORESET.”




The following is a summary of proposals made by companies to RAN1#96. 
	Company
	Summary of Observation and Proposal

	Huawei, HiSilicon [1]
	2.1.1) Timing for SRS transmission and reception
Proposal 1: The constant offset relative to the UE’s DL timing to perform SRS-RSRP measurement is 0.
Proposal 2: The UE uses the reception timing as the transmission timing to transmit the SRS for CLI-RSRP measurement.

	vivo [2]
	2.1.1) Timing for SRS transmission and reception
Proposal 2: The UE transmission timing for SRS should be the same as in Rel-15, i.e. following serving cell UL transmission timing. 
Proposal 3: The followings DL receiving timing are supported from UE perspective for SRS-RSRP measurement:
· UE uses its own serving cell DL timing to perform SRS-RSRP measurement
· UE uses a different DL timing than its own serving cell DL timing, where the timing difference is a constant value with no larger than one OFDM symbol

	AT&T [3]
	2.1.1) Timing for SRS transmission and reception
Proposal 1: No timing adjustment is applied at the transmitting UEs for UE-UE CLI measurements
2.1.2) UE assumption for signal/channel reception and transmission
Proposal 3: PSD of the CLI-SRS signal can be the same as the PSD of the PUSCH transmission.

	ZTE Corporation [4]
	2.1.1) Timing for SRS transmission and reception
Proposal 1: Transmission timing advance of SRS for CLI measurement can be different from the transmission timing advance of PUSCH.
2.1.2) UE assumption for signal/channel reception and transmission
Proposal 2: For SRS-RSRP CLI measurement, UE assumes that the power of SRS remains constant unless a new configured power value is received.

	CATT [5]
	2.1.1) Timing for SRS transmission and reception
Proposal 1: For SRS-RSRP measurement, UE transmits SRS based on its DL reception timing.

	LG Electronics [6]
	2.1.1) Timing for SRS transmission and reception
Proposal 5: The transmitting UE and receiving UE performs normal behavior in terms of transmitting timing and receiving timing without any fixed offset. Furthermore, shifting the CLI measurement window can be UE implementation issue in receiving UE perspective. 

	Samsung [7]
	2.1.1) Timing for SRS transmission and reception
Observation 2: The benefit of adopting TA for CLI measurement reference signals is unclear since accuracy loss can be tolerated.
Proposal 2: A constant offset T0 = NTA,offsetTc relative to its own DL timing in order to perform SRS-RSRP measurement should be supported and measurement accuracy relaxation should be enabled.

	Intel Corporation [9]
	2.1.1) Timing for SRS transmission and reception
Observation 3: SRS-RSRP is sensitive to the timing misalignment
Proposal 3: Use UE’s UL transmission timing as the CLI measurement timing and no transmission timing adjustment is required for SRS transmission.
2.1.2) UE assumption for signal/channel reception and transmission
Proposal 2: Use DL receive beam for CLI-RSSI measurement

	CEWiT [10]
	2.1.1) Timing for SRS transmission and reception
Observation 1: In order to perform SRS-RSRP measurement, constant offset in DL timing can be calculated by timing advance information of both the UEs at gNBs. But in case of more than one UE, multiple offsets may be needed to share. Also a non-zero offset may result in higher overheads.
Proposal 1: Timing advance information is used by gNBs to calculate the offset for timing adjustment for SRS reception.
Proposal 2: Timing adjustment offset will be signaled to UE for CLI measurement in higher layer signaling.

	Nokia, Nokia Shanghai Bell [11]
	2.1.1) Timing for SRS transmission and reception
Observation 2: BLER results for the same INR with different timing errors reveal similar UE performance. Timing error is compensated by the link adaptation mechanisms. UE-to-UE CLI can be dealt with by existing interference cancellation mechanisms. 
Observations 3: SRS- RSRP is sensitive to the timing error only at high INR, and that the RSSI error is negligible w.r.t. timing error, but high error w.r.t. ideal RSSI. 
Observations 5: Without timing alignment, the measured SRS-RSRP cannot provide meaningful measurement.  
Observation 6: For SRS-RSRP, timing offset can be signaled as function of fractional OFDM symbols.   
Proposal 1: For SRS-RSRP measurement, the UE is configured with the expected timing offset between SRS reception and normal DL reception timing as part of the CLI measurement configuration.

	OPPO [12]
	2.1.1) Timing for SRS transmission and reception
Proposal 3: For SRS-RSRP measurement, no additional timing offset for SRS transmission is needed.
Proposal 2: For SRS-RSRP measurement, no additional timing offset relative to its own DL timing is needed. 

	Qualcomm Incorporated [13]
	2.1.1) Timing for SRS transmission and reception
Proposal 6: When CLI SRS is transmitted from a UE, the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols transmitted to the gNB. When CLI SRS is received by a UE, timing to receive the SRS is up to UE implementation. 

	Ericsson [14]
	2.1.1) Timing for SRS transmission and reception
Proposal 1: SRS transmission for CLI measurement purpose uses legacy timing advance
Observation 1: For the cell sizes where dynamic TDD is relevant, a fixed timing offset for CLI-SRS measurement is sufficient
Proposal 2: For SRS-RSRP measurement, the measurement timing is offset with NTA, offsetTc relative to its own DL receptions timing.
2.1.2) UE assumption for signal/channel reception and transmission
Observation 3: There already existing mechanisms in the spec to independently determine the TX beam direction and power control parameter for an SRS resource (set)
Proposal 5: No further spec changes are needed to control Tx beam direction or PC parameters for SRS transmission for CLI measurement purpose




2.2. Configuration details
2.2.1. [Done] For PDSCH reception
Summary of key issues:
10 companies propose to apply PDSCH rate matching for CLI measurement. Main discussion point is whether to introduce new PDSCH rate-matching functionality for CLI measurement. Single company insists to introduce new rate-matching pattern (e.g. ZP-SRS). On the other hand, most of company propose to introduce no new PDSCH rate matching functionality for CLI measurement. 

Proposal for agreement:
For CLI measurement, PDSCH rate matching can be applied. For PDSCH rate matching configuration, 
· Alt.1: Rel-15 functionalities for PDSCH rate matching (i.e. RateMatchPattern, ZP-CSI-RS-Resource) are applied, and no new PDSCH rate matching configuration is introduced in Rel-16 for CLI measurement.
Note: Existing rate matching resources can be re-used.
FFS only symbol-level can be applied. 
Supported by vivo, CATT, LGE, CMCC, Intel, CEWiT, Qualcomm, Ericsson, Nokia, NSB, AT&T, Samsung, 
· Alt.2: New PDSCH rate matching configuration is introduced. (e.g. ZP-SRS)
Supported by ZTE, 

Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson 
	Alt1 if preferred. It should be noted that rate matching enhancements are not in scope of the WI and existing rate matching resources can be re-used.




2.2.2. For CLI-RSSI measurement
Summary of key issues:
From the contributions, two topics are identified. 
· Configuration detail of measurement resource for CLI-RSSI measurement
· RE-level CLI-RSSI measurement 

In previous meeting, we agreed to introduce sub-band wise CLI-measurement in order to distinguish multiple aggressor sources. In this meeting, four companies (Huawei, Intel, Nokia, Qualcomm) proposed detail parameters for resource configuration for CLI RSSI measurement. From the proposals, it can be observed that companies are considering to assign contiguous PRBs and contiguous OFDM symbols. But, detail parameters is slightly different (e.g. start index, number of resource, SLIV, RIV, bitmap, etc.). In order to define the information element of resource configuration for CLI-RSSI measurement, we can refer the IE CSI-RS-ResourceConfigMobility. In the IE, we can see that csi-rs-MeasurementBW is composed by nrofPRBs (i.e. size of measurement bandwidth) and startPRB (i.e. starting PRB index). Similar with IE CSI-RS-ResourceConfigMobility, we may define information element of resource configuration for CLI-RSSI measurement. Furthermore, more detail parameters can be defined similar with CSI-RS-ResourceConfigMobility. Also, one company (LGE) proposed to consider different measurement for identifying aggressor UEs. One possible method is to configure one or more resources for CLI-RSSI measurement. This configuration method is also similar with CSI-RS-ResourceConfigMobility.

Regarding the introduction of RE level CLI-RSSI measurement (i.e. symbol-level indication, PRB level indication, Comb-type and offset indication), we’ve already discussed in previous meeting. In this meeting, one companies (Intel) proposed to support RE level indication additionally on top of the symbol-level indication and PRB-level indication. If necessity, we may further study to see whether additional RE level indication for CLI-RSSI measurement is beneficial or not.

Proposal for agreement:
In information element of resource configuration for CLI-RSSI measurement, at lease following parameters are included
· Number of PRBs and start PRB index for subband indication
· Note: Configured PRBs are contiguous.
· Note: The exact number of PRBs follows RAN4 decision.
· Number of OFDM symbols and first OFDM symbol index in a slot
· Note: Configured OFDM symbols are contiguous.
· Note: The exact number of OFDM symbol follows RAN4 decision.
· Slot configuration 
· Slot index and slot offset
· FFS exact value for slot configuration (e.g., [slots4 INTEGER (0..3), slots5 INTEGER (0..4), slots8 INTEGER (0..7), slots10 INTEGER (0..9), slots16 INTEGER (0..15), slots20 INTEGER (0..19), slots32 INTEGER (0..31), slots40 INTEGER (0..39), slots64 INTEGER (0..63), slots80 INTEGER (0..79), slots160 INTEGER (0..159),])
· FFS Subcarrier spacing
· FFS 15kHz, 30kHz for FR1, 60kHz, 120kHz for FR2
· Note: Subcarrier spacing is a reference unit of time/frequency resource configuration.
· Note: The subcarrier spacing for CLI-measurement resource configuration can be same or different with the SCS of the active BWP.
· Note: UE operates CLI measurement within the active BWP. 

RE-level CLI-RSSI measurement is necessity.
Supported by Intel, 


	Agreement
In information element of resource configuration for CLI-RSSI measurement, at least following parameters are included
· Number of PRBs and start PRB index for subband indication
· Note: Configured PRBs are contiguous.
· Note: The exact number of PRBs is up to RAN4.
· Number of OFDM symbols and first OFDM symbol index in a slot
· Note: Configured OFDM symbols are contiguous.
· Note: The exact number of OFDM symbol is up to RAN4.
· Slot configuration 
· Slot index and slot offset
· FFS exact value for slot configuration (e.g., [slots4 INTEGER (0..3), slots5 INTEGER (0..4), slots8 INTEGER (0..7), slots10 INTEGER (0..9), slots16 INTEGER (0..15), slots20 INTEGER (0..19), slots32 INTEGER (0..31), slots40 INTEGER (0..39), slots64 INTEGER (0..63), slots80 INTEGER (0..79), slots160 INTEGER (0..159)])
· FFS: Reference subcarrier spacing for CLI-RSSI measurement
· All subcarrier spacings supported in Rel-15 NR for FR1, FR2
· Note: Subcarrier spacing is a reference unit of time/frequency resource configuration.
· Note: The subcarrier spacing for CLI-measurement resource configuration can be same or different with the SCS of the active BWP.
· Note: UE operates CLI measurement within the active BWP. 
· FFS: UE assumption on measurement timing
Note: Depending on UE capability discussions, UE may not be required to assume that PDSCH is FDMed with CLI-RSSI measurement resource(s)



Suggestion from feature lead:
In information element of resource configuration for CLI-RSSI measurement, following values for slot configuration is used.
· slots10 INTEGER (0..9), slots20 INTEGER (0..19), slots40 INTEGER (0..39), slots80 INTEGER (0..79), slots160 INTEGER (0..159), slots320 INTEGER (0..319), slots640 INTEGER (0..639)}
· Note: Network configures slot duration for CLI-RSSI measurement which is corresponded with one value of periodicity among the periodicity set (i.e. {10ms, 20ms, 40ms, 80ms})

Table. CLI-RSSI measurement periodicity
	SCS(kHz)
Slot duration
	15
	30
	60
	120

	10
	10
	
	
	

	20
	20
	10
	
	

	40
	40
	20
	10
	

	80
	80
	40
	20
	10

	160
	
	80
	40
	20

	320
	
	
	80
	40

	640
	
	
	
	80



Suggestion from feature lead:
In information element of resource configuration for CLI-RSSI measurement, reference subcarrier spacing for CLI-RSSI measurement is included.
· All subcarrier spacings supported in Rel-15 NR for FR1, FR2
· Subcarrier spacing is a reference unit of time/frequency resource configuration.
· UE operates CLI measurement within the active BWP. 
· Alt.1: UE is not required to perform CLI-RSSI measurement using measurement resource(s) which the SCS is different from the SCS of the active BWP.
· Alt.2: The subcarrier spacing for CLI-measurement resource configuration can be same or different from the SCS of the active BWP.

Suggestion from feature lead:
When UE performs CLI-RSSI measurement, the measurement timing could be derived by UE implementation within OFDM symbols configured for CLI-RSSI measurement.

Suggestion from feature lead:
One or multiple resources for CLI-RSSI measurement can be configured
· Maximum number of measurement resource for CLI-RSSI measurement is [64].
FFS whether measurement resource set for CLI-RSSI measurement is necessity to define or not.

Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson
	Is subcarrier spacing for CLI-RSSI measurement resource definition needed, or can it follow the SCS of the active BWP?  
Larger values for the periodicity could be considered, such as 80 and/or 160.




2.2.3. For SRS-RSRP measurement
Summary of key issues:
From the contributions, two topics are identified. 
· The number of SRS to be monitored by UE
· Configuration detail of measurement resource for SRS-RSRP measurement

In previous meeting, we discussed the number of SRS to be monitored by UE, but the exact number was not decided. In this meeting, three companies provide their views regarding the total number of SRS to be monitored by UE. Two companies (OPPO, vivo) proposed the maximum number (i.e. 14 for FR1 and 24 for FR2, 16 or 32), and one company (Qualcomm) proposed the minimum number (i.e. 8).

In previous meeting, it was agreed that measurement resource for SRS-RSRP measurement is configured by SRS resource configuration. Following the agreement, two companies (LGE, NOKIA) proposed to use restricted configuration parameters among SRS resource configuration for SRS-RSRP measurement. Also one company (NOKIA) are considering to configure one or more measurement resource for SRS-RSRP measurement.

Suggestion from feature lead:
For SRS-RSRP measurement, one or more measurement resources can be configured per serving cell.


Suggestion from feature lead:
For SRS-RSRP, the total number of SRSs to be monitored by a UE should not exceed 32.

Suggestion from feature lead:
For SRS-RSRP measurement, restricted set of parameters among SRS resource configuration is applied.
· Number of antenna port is [1].
· Number of OFDM symbol for SRS is [2].
· FFS for other parameters (e.g. PTRS port index, repetition pattern, resource type, etc.)


Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson
	If we introduce restriction on the NrofPorts or the number of OFDM symbols in the resource, it might not be possible to reuse SRS transmission for other purpose, i.e. for codebook-based transmission. 



2.2.4. For SRS transmission
Summary of key issues:
In this meeting, two companies (Nokia, Ericsson) proposed to introduce a new generic SRS resource set usage (e.g. CLI measurement). Also, one company (Ericsson) proposed to use restricted parameters for CLI measurement (e.g. periodic SRS resource)

Proposal for agreement:
For SRS transmission for SRS-RSRP measurement purpose, 
· Alt.1: a new SRS resource set usage is introduced.
			Supported by AT&T, Ericsson, Nokia, Intel, MediaTek, LGE, CMCC, CEWiT, CATT, 
· Alt.2: only existing usages are applied.
Supported by Qualcomm, 

Proposal for agreement:
If a new SRS resource set usage is introduced for SRS transmission for SRS-RSRP measurement purpose, restricted parameters among SRS-resource are applied. (E.g. Resource Type of SRS-resource is set as periodic.)


Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson
	Regarding first proposal, we can consider to extending existing setUsage or introducing a new setUsage.

Regarding second proposal, in our view, we don’t need to introduce such a limitation in the spec. It was merely an observation that since a measuring UE is L3 configured with SRS measurement resource, it assume the resource is present periodically (and it may perform L3 filtering on the periodic resource) and hence in order to get appropriate measurements, the transmitting UE should transmit the SRS in a periodic fashion as well.





The following is a summary of proposals made by companies to RAN1#96. 
	Company
	Summary of Observation and Proposal

	Huawei, HiSilicon [1]
	2.2.2) For CLI-RSSI measurement
Proposal 3: The resource configuration for CLI RSSI measurement shall include the following information:
· Time domain information: periodicity, slot index of the starting slot within each period, symbol index of the starting OFDM symbol within the slot, number of contiguous OFDM symbols to be measured.
· Frequency domain information: BWP index, PRB index of the starting PRB within the BWP, bandwidth for measurement from the starting PRB.

	vivo [2]
	2.2.3) For SRS-RSRP measurement
Proposal 1: The maximum number of SRSs that UE is required to monitor for SRS-RSRP on serving cell is [14] for FR1 and 24 for FR2. 
2.2.1) For PDSCH reception
Proposal 4: Both symbol level and RE level rate matching can be supported using Rel-15 functionalities for PDSCH rate matching around neighbor cell SRS for RSRP measurement, no new PDSCH rate matching scheme is introduced.  

	AT&T [3]
	2.2.3) For SRS-RSRP measurement
Proposal 2: SRS-RSRP measurement resource configurations need to consider the power level difference between PDSCH and SRS. 

	ZTE Corporation [4]
	2.2.1) For PDSCH reception
Proposal 3: ZP-SRS should be introduced for PDSCH rate-matching in SRS measurement resource.

	CATT [5]
	2.2.1) For PDSCH reception
Proposal 2: PDSCH REs are not rate matched around REs of SRS unless it is covered by rate matching resources or ZP CSI-RS.

	LG Electronics [6]
	2.2.2) For CLI-RSSI measurement
Proposal 2: When RSSI is measured for a set of UEs from a gNB, further refinement based on sub-band RSSI where different sub-band may be associated with different set of UEs can be considered. 
Proposal 3: Consider different measurements for identifying aggressor UEs. For example, wideband RSSI is used for identifying victim UEs and sub-band RSSI is used for identifying further on aggressor UEs. 
2.2.3) For SRS-RSRP measurement
Proposal 6: The relaxed configuration for SRS-RSRP can be needed to reduce receiving UE complexity. At least the following information can be involved in SRS-RSRP configuration:
· Time/frequency location
· Comb-type
· Bandwidth
· Periodicity
2.2.1) For PDSCH reception
Proposal 4: Existing rate matching patterns are reused for IMR configuration of CLI-RSSI unless considerable issues are identified.  

	Samsung [7]
	2.2.1) For PDSCH reception
Proposal 1: Rate matching around REs for SRS for SRS-RSRP measurement should be supported.

	CMCC [8]
	2.2.3) For SRS-RSRP measurement
Proposal 2: For long-term periodic/semi-persistent CLI measurement, support SRS resources based joint transmit/receive mechanism. The transmit/receive states can be indicated by a bitmap, and a GP between any two SRS resources needs to be considered.
2.2.4) For SRS transmission
Proposal 1: To reuse SRS resource set for CLI measurement, the higher layer parameter SRS-SetUse can be set as “CLI measurement”.
2.2.1) For PDSCH reception
Proposal 3: Support reusing the RateMatchPattern for CLI measurement.

	Intel Corporation [9]
	2.2.2) For CLI-RSSI measurement
Proposal 1: SLIV could be used as symbol-level indication, and RIV could be used as PRB-level indication for RSSI measurement resource configuration. CLI-RSSI measurement resource configuration could also contain RE pattern indication.
2.2.3) For SRS-RSRP measurement
Proposal 4: UE’s support of SRS-RSRP measurement is optional with capability signalling, i.e., x SRS in a slot can be monitored for CLI measurement, and 0≤x≤8.
2.2.1) For PDSCH reception
Observation 2: No need to introduce new RE or RB symbol level rate matching mechanisms for SRS-RSRP measurement.

	CEWiT [10]
	2.2.1) For PDSCH reception
Proposal 6: RE level rate matching procedure of Rel. 15 should be reused for PDSCH rate matching in SRS-RSRP measurement.

	Nokia, Nokia Shanghai Bell [11]
	2.2.2) For CLI-RSSI measurement
2.2.3) For SRS-RSRP measurement
Proposal 2: As part of the CLI measurement object, following resource can be configured
· For SRS-RSRP, one or more SRS resource(s) with additional timing offset information
· For CLI-RSSI, measurement resource can be new resource type equivalent to RateMatchingPattern or CSI-IM resource set
· Additional Subband information can be configured to facilitate coordinated frequency scheduling.
2.2.2) For CLI-RSSI measurement
Proposal 4: Support MAC-CE transmission from UE to indicate the subband wise CLI Alert. The indication is simple Boolean for each subband.
2.2.3) For SRS-RSRP measurement
Observation 1: BLER performance degradation from INR = -5 dB to 5 dB of several orders of magnitude. UE-to-UE CLI level needs to be known at the gNB. 
Observations 4: There are marginal benefits in terms of errors w.r.t. ideal RRM measurements when increasing the density of the SRS from 2 to 4 symbols per slot. It seems that 2 symbols are the better tradeoff.
2.2.4) For SRS transmission
Proposal 3: For configuration of SRS transmission for CLI-measurement, reuse the existing RRC-based SRS resource configuration with new usage of “CLI management”. 

	OPPO [12]
	2.2.2) For CLI-RSSI measurement
Proposal 5: For the configuration of RSSI measurement resource, Rel-16 NR should support RE-level indication additionally on top of the symbol-level indication and PRB-level indication.
2.2.3) For SRS-RSRP measurement
Proposal 1: For SRS-RSRP based UE-UE CLI measurement, 
· The total number of SRS resources to be monitored by a UE should not exceed 16.
· The total number of SRS ports to be monitored by a UE should not exceed 32 if multiple ports per SRS resources are supported. 

	Qualcomm Incorporated [13]
	2.2.2) For CLI-RSSI measurement
Proposal 4: CLI-RSSI measurement is to be performed on contiguous PRBs at frequency domain and contiguous symbols on time domain and the configuration is RRC configuration which is consistent with the L3 RSSI agreement.
Proposal 5: If sub-band CLI-RSSI measurement is configured, the measurement symbol boundary has to be specified.
2.2.3) For SRS-RSRP measurement
Proposal 3: The maximum total number of SRSs to be monitored by the UE is not less than 8. The exact maximum total number of SRSs to be monitored by the UE is the determined by UE capability.
2.2.3) For SRS-RSRP measurement
Proposal 7: Network should not schedule PDSCH or PDCCH including the associated DMRS to a UE in symbols that overlap in time with the received SRS symbol for CLI. 
2.2.4) For SRS transmission
Proposal 1: Design for CLI measurement is transparent to the UL of the UE that is measured by another UE.
Proposal 2: Dynamic configuration of SRS transmission for CLI is not supported as a basic UE feature.
2.2.1) For PDSCH reception
Proposal 8: Neither RE level nor RB level rate matching (i.e., FDM) of PDSCH around CLI SRS is supported at the UE that receives the CLI SRS in any symbol including the guard period.

	Ericsson [14]
	2.2.4) For SRS transmission
Observation 2: For CLI measurement purpose, UE may need to transmit a periodic SRS resource which is different form the one used for PUSCH link adaptation
Proposal 3: For SRS transmission for CLI measurement purpose, consider making SRS resource set configuration for sets with usage=antenna switching/CSI acquisition more flexible or introducing a new generic SRS resource set usage
2.2.1) For PDSCH reception
Proposal 4: No new PDSCH rate matching functionality is introduced for SRS for CLI measurement




2.3. Others
Summary of key issues:
In previous meeting, we discussed about UE capability for CLI-RSSI and SRS-RSRP. The main discussion point was whether to support both CLI-RSSI and SRS-RSRP or not. In the discussion, we made an agreement from a specification perspective, but we postponed further discussion regarding UE capability itself. Following the previous discussion, three companies provided their proposal regarding UE capability for CLI measurement.
· Vivo proposes that CLI-RSRP and CLI-RSSI should be specified with independent UE capabilities and network configurations [2].
· Samsung proposes below [7]:
· Separate SRS-RSRP measurement and CLI-RSSI measurement should be supported.
· For triggering CLI measurement/reporting, difference mechanisms should be supported for SRS-RSRP and RSSI, respectively
· OPPO proposes that RSSI based UE-UE CLI mechanism is supported by a UE capable of UE-UE CLI measurement [12]. 
· The support of SRS-RSRP based UE-UE CLI measurement can be indicated by additional UE capability signaling.
If necessity, we will continue to further discuss on UE capability during RAN1#96 meeting.

Also, companies provide their view about following topics:
· Introduction of L1 CLI-RSSI measurement [2]
· Triggering condition [6] 
· Network shared information [6],[12]
· SRS sequence details [10]
· Implicit UE CLI measurement information signalling [11]
· Mechanism for dynamic update of a list of CLI aggressor UE [11]

Companies’ inputs/comments (if any):
	Company
	Comment

	
	



The following is a summary of proposals made by companies to RAN1#96. 
	Company
	Summary of Observation and Proposal

	vivo [2]
	2.3.1) Measurement related
Proposal 5: L1 CLI-RSSI measurement should be supported in Rel-16. The time/frequency resource on which the L1 CLI-RSSI measurement is performed should be provided in the measurement report. 
2.3.2) Configuration related
Proposal 6: CLI-RSRP and CLI-RSSI should be specified with independent UE capabilities and network configurations.

	LG Electronics [6]
	2.3.1) Measurement related
Proposal 7: UE-to-UE CLI measurement and reporting procedure can be implicitly turn on/off based on the measured signal quality from the serving cell.
2.3.2) Configuration related
Proposal 1: To configure IMR resources for a UE,  
· Between gNBs/TRPs, configuration information (e.g., time/frequency location and/or time/frequency offset and/or durations) for measurement resource elements (such as IMR) are exchanged via backhaul signaling. 
· Based on the information, a serving gNB configures a set of IMR resources where each IMR configuration can be associated with single TRP if necessary. 
To separate IMR resources between TRPs, gNB/TRP may request neighbor gNB/TRP to mute on a certain set of resources.

	Samsung [7]
	2.3.1) Measurement related
Proposal 4: Separate SRS-RSRP measurement and CLI-RSSI measurement should be supported.
2.3.2) Configuration related
Proposal 3: For triggering CLI measurement/reporting, difference mechanisms should be supported for SRS-RSRP and RSSI, respectively.

	Intel Corporation [9]
	2.3.1) Measurement related
Observation 1: RSSI measurement has low complexity and high flexibility.

	CEWiT [10]
	2.3.1) Measurement related
Observation 2: Different numerology in UL BWP and DL BWP in Tx and RX UE respectively can be handled without any additional spec. impact.
2.3.2) Configuration related
Proposal 4: In case of UL SCS of Tx UE is higher than the DL SCS of Rx UE, SRS is repeated over consecutive symbols with appropriate phase shift to maintain the time domain circularity.
Proposal 5: For SRS sequence generation, introduce cyclic shift for each SRS repetition and cyclic shift is multiple of CP.

	Nokia, Nokia Shanghai Bell [11]
	2.3.1) Measurement related
Proposal 7: NR should support methods to allow the UE to measure CLI during RRC connection setup and convey early UE CLI information to the NW in a compact form during random access.
2.3.2) Configuration related
Proposal 5: Support the option of implicit UE CLI measurement information signalling to NW by masking the CQI to set it to “void” or “zero” if too high CLI is measured by the UE.
Proposal 6: The serving gNB should identify for each potential victim UE a list of CLI aggressor UEs and update the list dynamically to reduce the signaling and computational overhead at the victim UE. 

	OPPO [12]
	2.3.1) Measurement related
Observation 1: For a typical scenario, the number of strong aggressors or the number of strong aggressors groups are limited. 
Proposal 7: RSSI based UE-UE CLI mechanism is supported by a UE capable of UE-UE CLI measurement. 
· The support of SRS-RSRP based UE-UE CLI measurement can be indicated by additional UE capability signaling.
2.3.2) Configuration related
Proposal 6: For RSSI based UE-UE CLI measurement, the information of time-domain resource dedicated for CLI measurement should be exchanged between gNBs and indicated to UE. 

	Ericsson [14]
	2.3.1) Measurement related
Proposal 6: Details on potential measurement relaxations are left for RAN4




Summary of Issues on Network Coordination Mechanism
For network coordination mechanism, we discuss on the following topics:
· Intended UL-DL configuration
· Exchange of RS configurations for UE-to-UE CLI measurement
· Others Xn/Backhaul information for CLI management

2.4. Intended UL-DL configuration
Summary of key issues:
In previous meeting, we discussed on the intended UL-DL configuration. In the meeting, we made an agreement that time-domain resource indication is exchanged for inter-gNB exchange of intended UL/DL configuration. Also, it was agreed that the direction of time resources is designated as an intended DL slot(s)/symbol(s) or intended UL slot(s)/symbol(s). Following the discussion, we need to further discuss on two points as below:
· Whether the remaining region which is not indicated as DL or UL is interpreted as unused or flexible
· Detail message format

[Detail message format]
Regarding the details on “intended DL/UL configuration”, companies have different view. Many companies think that existing IE (i.e., TDD-UL-DL-ConfigurationCommon and/or TDD-UL-DL-ConfigDedicated can be a baseline of intended DL/UL configuration. 
· One company (Intel) think that TDD-UL-DL-ConfigurationCommon can be intended DL/UL configuration. 
· 4 companies (CMCC, Ericsson, LGE, Qualcomm) think that combination of TDD-UL-DL-ConfigurationCommon TDD-UL-DL-ConfigDedicated can be intended DL/UL configuration.
· One company (ZTE) wants additional directional information on the flexible slot/symbol.
Furthermore, regarding the parameters of “intended DL/UL configuration”, we can observe that following parameters can be included in the intended DL/UL configuration.
· Periodicity (CMCC, Ericsson, Intel, LGE), 
· Numerology (CMCC, Ericsson, Huawei, Intel, LGE), 
· CP length (Nokia) 
Regarding the slot configuration, there are three alternatives, 
· Bitmap type (LGE, VIVO), 
· Indication of number of DL/UL symbols (Huawei, Ericsson, Intel)
· Based on radio frame configuration (Nokia). 
Conclusion: Majority view is that number of DL/UL symbols is used as indication of ‘intended DL slot(s)/symbol(s) or UL slot(s)/symbol(s)’ in order to reflect the combination of 'TDD-UL-DL-ConfigurationCommon' and 'TDD-UL-DL-ConfigDedicated'.

[Need to further check this information (e.g. TDD DL/UL configuration, Actually Transmitted SSB, RACH configuration)]
· 7 companies (CMCC, Ericsson, Huawei, LGE, Nokia, Qualcomm, ZTE) show their view regarding the necessity of SSB and RACH configuration. 
· 4 companies (CMCC, Ericsson, Huawei, Qualcomm) proposed that there is no need to exchange information related to SSB and RACH for CLI management. 
· 3 companies (LGE, Nokia, ZTE) shows the necessity of RACH (for protected (Nokia)) and SSB for CLI management. 

[Interpreted as flexible or unused]
Most of companies showed their view related to the definition of remaining region which is not indicated as DL or UL on intended DL/UL configuration. 
· 3 companies (AT&T, CMCC, Huawei) think that the remaining region can be interpreted as unused.
· 6 companies (Ericsson, Intel, LGE, Nokia, Oppo, Qualcomm) think that the remaining region can be interpreted as flexible. 
· One company (Samsung) support both flexible and unused. Based on the majority view (flexible: 7 companies), we can propose the following at this moment.
Conclusion: Majority view is that interpreted as flexible symbol

Based on the above contribution, we can propose the following:


Suggestion from feature lead:
For “Intended DL/UL configuration”, per-slot based OFDM symbol level DL/UL region indication is supported.
· Periodicity and numerology (i.e. subcarrier spacing, CP length) are configured.
· Slot index within a periodicity is configured.
· DL/UL region indication (i.e. all DL or all UL or number of DL symbols and/or number of UL symbols in a slot) is configured for each slot index.
· The remaining region which is not indicated as DL or UL is interpreted as flexible.
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Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson
	We are fine with the suggestion from the feature lead. 




The followings are the summary of proposals for definition of remaining region on intended DL/UL configuration made by companies in RAN1 #96 meeting. 
	Company
	Summary of Observation and Proposal

	Huawei [15]
	Proposal 1: The remaining region which is not indicated as DL or UL is interpreted as unused.

Proposal 2: The message used for exchanging information of intended UL and DL shall contain:
• Reference subcarrier spacing used to determine the time domain boundaries for the DL/UL switching period.
• Number of consecutive full DL slots at the beginning of the DL/UL switching period.
• Number of consecutive DL symbols in the beginning of the slot following the last full DL slot
• Number of consecutive full UL slots at the end of the DL/UL switching period.
• Number of consecutive UL symbols in the end of the slot preceding the first full UL slot.

Exchanging of information for intended DL and UL is sufficient to assist a gNB to perform optimized scheduling in order to avoid causing interference to SSB and RACH transmission of neighboring gNBs. No benefit is identified in exchanging the information of actually transmitted SSB or RACH configuration.
Observation: No other information is required to be exchanged among gNBs except intended DL slot(s)/symbol(s), intended UL slot(s)/symbol(s) and unused slot(s)/symbol(s).

	VIVO [16]
	The signaling of intended DL/UL transmission direction indication may be designed as a bitmap indicating the DL/UL usage within a given time period, for example, the period is 10 slots and use 10bits to indicate for each slot.
Proposal 1: The intended DL/UL transmission direction configuration is signaled by a bitmap over a time period. Signal of numerology is not needed. 
Proposal 2: The treatment of slot(s)/symbol(s) that are not indicated as intended DL or UL is left to network implementation.

	AT&T [17]
	Proposal 1: The time-domain resources for which no intended UL/DL configuration is exchanged among gNBs are interpreted as unused from a measurement perspective.


	ZTE [18]
	
Proposal 2: A whole intended UL/DL configuration should include two parts:
· Part I: a semi-static UL/DL configuration configured by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated
· Part II: an intended UL/DL configuration on the flexible slots/symbols
Proposal 3: The parameters exchanged between the gNBs to indicate the whole intended UL/DL configuration should include two different set of parameters:
· One set for the semi-static UL/DL configuration configured by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated
· The other set for  the intended UL/DL configuration on the flexible slots/symbols
Proposal 4: The remaining slot(s)/symbol(s) in a configuration period which is not indicated as DL or UL by exchanged parameters are flexible slot(s)/symbol(s).

Proposal 5: Two alternatives can be considered to reduce the impacts of CLI on SS/PBCH, CORESET0, and PRACH.
· Alt.1: Exchange of time/frequency resource configuration of SS/PBCH, CORESET0, and PRACH
· Alt.2: Set the directions of flexible slots/symbols on which SS/PBCH block, CORESET0, and PRACH will be transmitted as intended direction “DL” or “UL”

	LGE [19]
	Undefined resources between hard-DL and hard-UL are considered as flexible.

Fig.1 shows an example case that the above-mentioned approach is applied. Here, “repPeriod = 3ms”, “numerConfig = 15KHz (i.e., # of symbols within repPeriod = 42)”, “numSymBasicTimeUnit = 14symbols”, “direcInfo for 1st BTU = DDDDDDDGUUUUUU”, “direcInfo for 2nd BTU = DDDDDDDDDDGUUU”, “direcInfo for 3rd BTU = DDDDDDDDDGUUUU” are assumed. “D”, “U”, “G” denote “DL”, “UL”, “GP (Guard Period)” respectively.

[image: ]
Figure 1. Example case of intended DL/UL transmission direction configuration

Proposal 2: The following information list can be included in “intended DL/UL transmission direction configuration”.
· Periodicity information (repPeriod)
· The indicated “intended DL/UL TX direction configuration” is repeatedly applied based this periodicity.
· Numerology information (e.g., subcarrier spacing, CP type if necessary, etc.) (numerConfig)
· This can imply the total number of symbols within repPeriod.
· Number of symbols within a basic time unit (e.g., slot) (numSymBasicTimeUnit)
· Direction information (direcInfo)
· This indicates the transmission direction (or usage) of each symbol consisting of a basic time unit (BTU). In other words, direcInfo is signaled per BTU basis.

Fig.2 shows an example case of effective intended DL/UL transmission direction configuration that the above-mentioned approach is applied. Here, “repPeriod = 3ms”, “numerConfig = 15KHz (i.e., # of symbols within repPeriod = 42)”, “numSymBasicTimeUnit = 14symbols”, “direcInfo for 1st BTU = DDDDFFFFFFUUUU”, “direcInfo for 2nd BTU = DDDDFFFFFFUUUU”, “direcInfo for 3rd BTU = DDDDFFFFFFUUUU” are assumed. Furthermore, actual transmitted SSB symbols are “SS” in the in 5th symbol in the 1st BSU slot and RACH configuration are “RRRR” in the 9th symbol in the 3rd BSU slot.  “D”, “U”, “F”, “S”, “R” denote “DL”, “UL”, “Flexible”, “SSB”, “RACH” respectively. 
[image: ]
Figure 2. Example case of effective intended DL/UL transmission direction configuration (combining the actual SSB transmission and RACH configuration information)

Proposal 3: Intended DL/UL configuration can be determined using the TDD DL/UL configuration, Actually Transmitted SSB, RACH configuration.

	
	

	CMCC [21]
	Proposal 3: A gNB receiving this time-domain resources indication from a neighboring gNB shall assume that any symbol/slot undesignated as intended DL/UL is unused by the neighboring gNB.

Comparing the two configuration methods, UE-specific config can provide the full flexibility in time-domain indication since it is on per slot basis and be able to align with cell-specific config via properly setting the number of DL/UL symbols in each slot. Thus we prefer to reuse UE-specific config method to exchange time-domain resources indication via Xn/backhaul signalling.
Proposal 1: The configuration method as TDD-UL-DL-ConfigDedicated could be used for time-domain resources indication via Xn/backhaul signalling.
Proposal 2: Periodicity and gNB-specific numerology could be included in time-domain resources indication.

We consider it is unnecessary to include the information of SSB transmission (IE ssb-PositionsInBurst) and RACH configuration (IE RACH-ConfigCommon) within the time-domain resources indication exchanged among neighbouring gNBs.

	Intel [22]
	Proposal 2: For semi-static indication of intended UL/DL direction, the remaining region which is not indicated as UL or DL should be interpreted as flexible.



Figure 1. TDD-UL-DL-ConfigCommon style UL/DL direction indication



Figure 2. TDD-UL-DL-ConfigCommon +TDD-UL-DL-ConfigDedicated style indication



Figure 3. UL/DL direction indication considering RRC-configured transmission and measurement signals
[image: ]

Proposal 1: Exchange intended UL/DL direction using the information element similar to TDD-UL-DL-ConfigCommon, which includes the following fields:
• Reference subcarrier spacing
• Periodicities
• Number of DL slots/symbols at the beginning of a period
• Number of UL slots/symbols at the end of a period


	Samsung [20]
	Proposal 1: Semi-static UL/DL configuration should be exchanged and both flexible and unused indications should be supported for the remaining region which is not indicated as DL or UL.

Proposal 2: The detail message format for inter-gNB exchange of intended UL/DL configuration and time-domain resources indication is not in RAN1 scope.

	Nokia [24]
	A large number of possible slot formats are defined in 3GPP TS 38.213, where “D” indicates downlink symbol, “U” indicates uplink symbol, and “F” is flexible.

Proposal 5: Support exchange of cyclic prefix length information via Xn signaling (Xn Setup and NG-RAN Node Configuration Update procedures).  
Proposal 6: Support exchange of radio frame configuration information to Xn signaling (Xn Setup and NG-RAN Node Configuration Update procedures)
· The radio frame configuration information to be a vector of length M, where the m-th element of that vector refers to one of the NR slot formats supported by the gNB (as also signaled on XnAP). 
· • Support procedure enable frequent updates of the radio frame configuration information on the Xn interface, which may require to include this information in a new XnAP procedure.

For a gNB point of view, there may be some need for specific resource to be protected from CLI. Though the neighbor information delivered via SIB1 (e.g. PRACH resources.) may be exchanged for mobility purpose, there are another important resource to be protected, for example resources, for random access response, SIB transmission etc.

	Oppo [25]
	Proposal 1: For inter-gNB exchange of intended UL/DL configuration, the remaining region which is not indicated as DL or UL is interpreted as flexible.

	Qualcomm [26]
	Proposal 3: The remaining region which is not indicated as DL or UL is interpreted as flexible.

Proposal 2: Dynamic configuration of UL and DL symbols are not exchanged between gNBs for UE-to-UE CLI measurement. Semi-static configuration of UL and DL symbols are exchanged between gNBs for RSSI measurement within the interfering symbols.

Proposal 4: There is no need to exchange information related to SSB or RACH for CLI measurement among gNBs.

	Ericsson [27]
	Proposal 1: Any slot/symbol not designated DL or UL is interpreted as a flexible slot/symbol.

Proposal 2: Exchange of messages for intended UL-DL is proposed as Intended-TDD-UL-DL-Config IE
Intended-TDD-UL-DL-Config ::=          SEQUENCE {
    referenceSubcarrierSpacing          SubcarrierSpacing,
    dl-UL-TransmissionPeriodicity       ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms3, ms4, ms5, ms10, ms20, ms40, ms60, ms80, ms100, ms120, ms140, ms160},
    slotConfigList                      SEQUENCE (SIZE (0..maxNrofSlots)) OF TDD-UL-DL-SlotConfig
}

TDD-UL-DL-SlotConfig ::=            SEQUENCE {
    slotIndex                           TDD-UL-DL-SlotIndex,
    symbols                             CHOICE {
        allDownlink                         NULL,
        allUplink                           NULL,
        explicit                            SEQUENCE {
            nrofDownlinkSymbols                 INTEGER (1..maxNrofSymbols-1)                                       OPTIONAL, -- Need S
            nrofUplinkSymbols                   INTEGER (1..maxNrofSymbols-1)                                       OPTIONAL  -- Need S
        }
    }
}

Proposal 3: No additional exchange of SSB resources over Xn needs to be introduced for CLI coordination purpose. 
Proposal 4: The current XnAP specification along with the proposed intended DL/UL configuration exchange is sufficient for gNB coordination and there is no need of SSB/RACH configuration information exchange.




2.5. Exchange of RS configurations for UE-to-UE CLI measurement
Summary of key issues:
Companies proposed the backhaul exchange information of SRS configuration and/or measurement resource configuration to facilitate the UE-UE CLI measurement. 6 companies (AT&T, CEWiT, Oppo, Qualcomm, VIVO, ZTE) proposed that SRS configuration information can be exchanged among gNB to facilitate the UE-UE CLI measurement. 2 companies (Oppo, ZTE) proposed that the measurement resource configuration also can be exchanged among gNBs. 
In this meeting, if necessity, the details of SRS configuration and measurement resource configuration can be discussed and decided for CLI measurement. After that, we may further discuss to decide whether support exchange of SRS and/or measurement resource configuration and further discuss the details of SRS and measurement resource. 

Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson
	Network exchange of SRS/IMR configurations can lead to significant backhaul signalling overhead without a clear benefit. In order to utilize results from UE-group or individual UE-level CLI measurement, joint scheduling operation is needed. If such a joint scheduler is used, the gNBs are anyway more tightly synched over proprietary interfaces and can share this measurement resources proprietarily. Thus, it is not needed to exchange measurement configurations over Xn.



The followings are the summary of proposals made by companies in RAN1 #96 meeting. 
	Company
	Summary of Observation and Proposal

	AT&T [17]
	Proposal 2: Exchange of SRS measurement configuration is needed among gNBs for CLI mitigation.

	CEWiT [23]
	Proposal 1: SRS configuration used for CLI measurement should be shared among the gNBs.
· Possible signaling over-head will be reduced by restricting SRS resource configuration parameters and their range of values.

	Oppo [25]
	Proposal 2: Rel-16 should support gNBs to exchange information to facilitate the UE-UE CLI measurement (e.g., SRS configuration, time-frequency resources for measurement).
· SRS-RSRP based UE-UE CLI measurement
· Number of SRS ports (nrofSRS-Ports)
· Comb index and cyclic shift (transmissionComb)
· Time domain resource (resourceMapping)
· Frequency domain resource (freqDomainPosition, freqDomainShift)
· ID for sequence generation (sequenceId)
· RSSI-based UE-UE CLI measurement
· Symbol-level indication: start position and number of symbols
· PRB-level indication: start position and number of PRBs or bitmap to indicating the PRBs
· RE-level indication: RE pattern within a PRB

	Qualcomm [26]
	Proposal 1: gNBs exchange configurations for SRS transmissions for UE-to-UE CLI RSRP measurement. Only semi-persistent and periodic SRS transmission are supported for CLI.

	VIVO [16]
	Proposal 3: NR supports backhaul exchange of the intended time/frequency resource for CLI measurements.

	ZTE [18]
	SRS configurations or measurement configurations exchanging between gNBs may include: SRS ports / symbols / symbol offsets / comb, sequence identifications, cyclic shifts, group or sequence hopping, transmission or measurement periodicity, slot offset, power setting and measurement triggering, etc. In order to reduce the exchanged signaling overhead, some parameters can be fixed to a constant value via standardization, e.g. port, SRS symbols and its position in a slot. 
Proposal 1: Network coordination mechanism should support exchange of SRS configurations or measurement configurations for CLI measurement.



2.6. Other Xn/backhaul information for CLI management
Summary of key issues:
Furthermore, various proposals for backhaul information for CLI are summarized as follows:
· Measurement report information (2 companies): exchange of measurement results and identified aggressor and/or victim UEs
· Protected zone information (3 companies): exchange of resources (in frequency and time) which should be protected from CLI.
· Beam information (1 company): exchange of beam-specific information of aggressor UEs (e.g., UE’s Tx beam index, set of RBs, and slot index) 
· Sensing scheme (1 company): combined with intended DL/UL configuration information.
· CLI sensitivity vector (1 company): intended to inform other gNBs how sensitive the different slots (in the radio frame configuration) are to CLI.
· Maximum timing advance value (1 company): maximum timing advance value of each cell to be used for calculating expected SRS timing offset.
However, there is no majority view on the additional information exchange to help CLI management. 


Companies’ inputs/comments (if any):
	Company
	Comment

	Ericsson
	Similar to our comment in section 3.2, we do not see any clear benefit of exchanging this information. 



The followings are the summary of proposals made by companies in RAN1 #96 meeting. 
	Company
	Summary of Observation and Proposal

	Oppo [25]
	Proposal 3: Rel-16 should support gNBs to exchange information on the UE-UE CLI measurement results to facilitate the coordination among different gNBs. 

	VIVO [16]
	Proposal 4: NR supports backhaul exchange of the time/frequency resource on which high potential CLI is observed.
Proposal 5: The backhaul exchange for CLI management should allow indication of the targeted receiving gNB. 



Protected zone
	Company
	Summary of Observation and Proposal

	CMCC [21]
	

Figure 1 Illustration of “protected zone”
Proposal 4: Indicating gNB-specific protected zone in frequency could be studied for network-coordinated CLI management.

	LGE [19]
	Proposal 1: Signaling mechanisms used in cell-specific DL/UL configurations are used for indicating hard-DL and hard-UL which are fixed as DL and UL respectively by a given gNB. Signaling mechanisms used in UE-specific DL/UL configurations are used for indicating soft-DL and soft-UL which are intended to be used for DL and UL respectively.

	Nokia [24]
	Proposal 9: Support exchange of information on green zone which need to be protected from the strong CLI. The information includes the slot number and the subband indication.



- Beam information
	Company
	Summary of Observation and Proposal

	Samsung [20]
	Observation 1: The beam information inter-gNB exchange is beneficial for CLI mitigation in the case of beamforming.



- Timing advance information
	Company
	Summary of Observation and Proposal

	CEWiT [23]
	Proposal 2: Timing advance information is exchanged for calculation of timing adjustment offset for SRS-RSRP based CLI measurement.


- Beam information
	Company
	Summary of Observation and Proposal

	Oppo [25]
	
[image: ]
Fig. 2-2: An example of UE-UE CLI measurement based mechanism
When a UE are doing CLI measurement, the DL signal from neighboring cell(s) may impact its performance, especially for the RSSI based UE-UE CLI measurement. A smart network should avoid severe DL interference to ensure the accuracy of UE-UE CLI measurement. Thus gNB should exchange information to facilitate such functionality:
Proposal 4: Rel-16 should support mechanism to coordinate the DL transmission and UE-UE CLI measurement. 



- Sensing scheme
	Company
	Summary of Observation and Proposal

	ZTE [18]
	Proposal 6: The CLI measurement, exchange of intended DL/UL transmission direction, and sensing scheme can be combined for CLI mitigation in dynamic TDD.


- CLI sensitivity vector
	Company
	Summary of Observation and Proposal

	Nokia [24]
	Proposal 7: Support exchange of cross-link interference sensitivity information per cell using an XnAP procedure , where CLI sensitivity information use
· vector representation for the cross-link interference sensitivity information, where the n-th element of the cross-link interference sensitivity vector expresses how sensitive the cell is to potential cross-link interference in the n-th slot in the radio frame configuration. 
· Support the sensitivity level to three levels, denoted as High, Medium, Low.    



- Maximum timing advance value
	Company
	Summary of Observation and Proposal

	Nokia [24]
	Proposal 8: Support exchange of information on (maximum) timing advance of each cell to be used for calculating expected SRS timing offset to be measured in the victim UE.
· Maximum Timing Advance as form of fractions of one OFDM symbol 
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