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1. Introduction

In RAN#82 meeting, a new work item for cross-link interference management and remote interference management (RIM) was approved [1]. According to the WID, the detailed objectives for CLI mitigation to support flexible resource adaptation are as follows:
· 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 this contribution, we discuss on issues of backhaul signaling for network coordination in terms of supporting. 
2. Discussion

2.1. Details on intended DL/UL transmission direction configuration
As agreed in the RAN1 #90 meeting [2], NR supports that at least the intended DL/UL TX direction configuration can be exchanged among gNBs via backhaul signalling for the purpose of cross-link interference mitigation. 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.
In NR, there are three types of resource direction: hard-downlink, hard-uplink and flexible. Hard-downlink and hard-uplink are indicated by cell-specific DL/UL configuration and UE-specific signalling. Cell-specific DL/UL configuration has ‘periodicity’, ‘the number of slots and symbols for hard-DL’, ‘the number of slots and symbols for hard-UL’, and the numerology used for the configuration. Undefined resources between hard-DL and hard-UL are considered as flexible. We consider similar configurations can be used for intended DL/UL. It is good to know which resources are ‘hard-DL’ and ‘hard-UL’ among gNBs, and also intended DL/UL partitioning on flexible resources. One approach is to utilize two configurations for hard-DL/hard-UL and soft-DL/soft-UL respectively. For example, hard-DL/hard-UL can be informed by exchanging cell-specific DL/UL configuration. For soft-DL/soft-UL configuration, UE-specific DL/UL configurations may be reused to indicate ‘intended DL/UL configuration’. Intended DL/UL configuration are understood that the configuration may be dynamically changed depending on traffic conditions, yet, there is high possibility that the network will utilize resources based on the indicated configuration.   
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. 
· 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.

· 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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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.

2.2. Information exchange among gNBs for network coordination mechanism
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 3: 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 transmission direction
In order to support CLI management, information exchange among gNBs via backhaul signaling can necessary. At least the following information can be useful to coordinate gNBs for CLI as below:

· Reference signal configuration (e.g., time and frequency location, time offset, frequency offset, sequence information, number of RS repetitions, power related parameters, ete.)

· Cell/group/user ID of aggressor/victim UEs
· CLI measurement results
· Scheduling information

· TPC related information (e.g., power backoff level, power boosting level, number of symbols)

Beam-specific information (e.g., high interference Tx beam of aggressor UE, high interference Rx beam of victim UE)
Proposal 4: For backhaul signaling, at least the followings information are considered for CLI management 
· Reference signal configuration 

· Cell/group/user ID of aggressor/victim UEs

· CLI measurement results

· Scheduling information

· TPC related information 

· Beam-specific information 

Regarding to the reference signal configuration, 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 signalling as discussed in [3]. 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 5: 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. Conclusions

In this contribution, it was discussed on network coordination mechanisms for CLI Based on the above discussions, our proposals can be summarized as follows:
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. 
· 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.

· 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.
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.
Proposal 3: 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 transmission direction
Proposal 4: For backhaul signaling, at least the followings information are considered for CLI management 

· Reference signal configuration 

· Cell/group/user ID of aggressor/victim UEs

· CLI measurement results

· Scheduling information

· TPC related information 

· Beam-specific information 
Proposal 5: 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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