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1. Introduction
In RAN1#88bis and RAN1#90, the following agreements were made for cross-link interference management/measurement in duplexing flexibility.

	Agreements:
· NR supports that at least the following information is provided among gNBs via backhaul signaling for the purpose of e.g., cross-link interference mitigation: 

· Indication of intended DL/UL transmission direction configuration

· FFS details
Agreements:

· TRP-to-TRP measurement is not specified in NR Rel-15 (i.e., left to NW implementation)

Agreements:

· UE-to-UE interference measurement and reporting can be configured to be ON or OFF semi-statically and UE-specifically

· Note: there may or may not be an explicit ON/OFF indicator; in the latter case, it can be implicitly derived by other parameters (if any)

Agreements:

· Definitions of metrics for CLI:

· 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

· For SRS-RSRP based UE-UE CLI measurement  

· At least SRS can be used for UE-UE CLI measurement

· The specification should provide a mechanism for the network to configure at least a same SRS sequence for one or more UEs transmitting SRS

· Note: This intends to support cell-level, UE-group-level, and UE-level interference differentiation 

· UE can be configured with one or more SRS resource(s) (including time-frequency resource(s), sequence(s), cyclic shift(s), periodicity, etc) to measure UE-UE CLI interference. 

· FFS details, e.g. configuration signaling, measurement triggering mechanism

· Every SRS resource has to be explicitly configured, i.e. there is no SRS blind acquisition by the UE required.

· FFS the maximum of SRS resources – aim to limit the number of resources to reduce complexity while considering performance aspect

· Mechanism to limit the UE complexity for UE-UE CLI measurement is supported

· FFS details, [e.g. by limiting the number of root sequence of SRS for UE-UE CLI measurement that a UE needs to detect within a certain amount of time, longer periodicity.]

· FFS whether there is spec impact. 

· FFS: The specification should provide a mechanism to avoid potential DL transmission interfering the SRS for UE-UE CLI measurement

· FFS exact details, [e.g. by rate matching the DL transmission around the SRS]

· FFS: Transmission timing advance of SRS for CLI measurement can be different from the transmission timing advance of its PUSCH, e.g D2D channel transmission timing 

· The UE is not required to perform time tracking or time adjustment relative to DL operation in order to perform RSRP measurement

· FFS whether or not to have measurement accuracy relaxation

· For RSSI based UE-UE CLI measurement  

· UE can be configured with a set of resource elements to measure UE-UE CLI interference.

· FFS details, e.g. the set of resource elements can be SRS or DM-RS resource, configuration signaling, measurement triggering mechanism

· FFS whether additional mechanism for SRS transmission is needed for RSSI based UE-UE CLI measurement

· FFS: The specification should provide a mechanism to avoid potential DL transmission in the RSSI measurement resource elements for UE-UE CLI measurement

· FFS exact details, e.g. by rate matching the DL transmission around the resource elements for RSSI UE-UE CLI measurement

· To conclude whether or not to down-select the above two approaches in the next meeting


In this contribution, we share our view on details of backhaul signaling in terms of supporting (a) intended DL/UL transmission direction configuration exchange and/or (b) UE-to-UE CLI measurement.

2. Discussion on details of intended DL/UL Tx direction configuration
At least, the following information list can be included in “intended DL/UL TX direction configuration”. The main purpose of this approach is to provide more detailed information on how to manage the duplexing flexibility operation, and such detailed information can be efficiently used for avoiding or mitigating the cross-link interference.       
· 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.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. 
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Fig. 1
Proposal 1: The following information list can be included in “intended DL/UL TX 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. In other words, direcInfo is signaled per basic time unit basis.
In LTE system, there always exist some resources with fixed DL/UL TX direction even though TDD eIMTA operation is applied. So, from a certain gNB perspective, the region of neighbor gNB’s such resources can be regarded as no cross-link interference and it can be used for its essential channel/signal transmission (e.g., control/broadcast channel, synchronization signal, etc.). In this sense, we think that in NR system, if the information on “resources with fixed DL/UL TX direction” is additionally exchanged among gNBs via backhaul signaling, it can also be useful (or beneficial) in terms of planning scheduling, essential channel/signal transmission/protection, cross-link interference management, etc.
Proposal 2: For the purpose of e.g., essential channel/signal protection/transmission, NR additionally supports the following information exchange among gNBs via backhaul signaling:

· Indication of resources with fixed DL/UL TX direction
As discussed in [1], the information on “UE-to-UE CLI measurement resource (IMR)” (e.g., similar with zero-power CSI-RS configuration in LTE system) can be also exchanged among gNBs via backhaul signaling. By doing so, aggressor gNB can efficiently configure UE’s reference signal transmission (e.g., SRS) aligned with victim gNB’s IMR location, which can guarantee more accurate UE-to-UE CLI measurement of UEs in victim gNB. Furthermore, it can also avoid the problematic case that the IMRs among different gNBs are overlapped and the UE-to-UE CLI is not measured accurately. For example, such IMR information can consist of e.g., frequency location (or pattern) of IMR within a basic time unit, periodicity and subframe offset of IMR repetition (e.g., IMR pattern of the basic time unit is repeated based this periodicity), etc.

Proposal 3: At least the following information on “UE-to-UE CLI measurement resource (IMR)” can be exchanged among gNBs via backhaul to support e.g., RSSI based UE-to-UE CLI measurement.
· Frequency location (or pattern) of IMR within a basic time unit (e.g., slot(s))
· Periodicity and subframe offset of IMR repetition (e.g., IMR pattern of the basic time unit is repeated based this periodicity)
· Etc.
3. Conclusion
In this contribution, it was discussed on details of backhaul signaling for duplexing flexibility. Our view can be summarized as follows:
Proposal 1: The following information list can be included in “intended DL/UL TX 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. In other words, direcInfo is signaled per basic time unit basis.
Proposal 2: For the purpose of e.g., essential channel/signal protection/transmission, NR additionally supports the following information exchange among gNBs via backhaul signaling:

· Indication of resources with fixed DL/UL TX direction
Proposal 3: At least the following information on “UE-to-UE CLI measurement resource (IMR)” can be exchanged among gNBs via backhaul to support e.g., RSSI based UE-to-UE CLI measurement.

· Frequency location (or pattern) of IMR within a basic time unit (e.g., slot(s))

· Periodicity and subframe offset of IMR repetition (e.g., IMR pattern of the basic time unit is repeated based this periodicity)

· Etc.
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