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1. Introduction
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In RAN1 NR Ad-hoc#1 meeting [1], extensive discussion were occurred regarding network coordination and information exchange for CLI and the following agreement was captured:
Agreement

For inter-gNB exchange of intended UL/DL configuration, time-domain resources indication is exchanged.

· The direction of time resources is designated as an intended DL slot(s)/symbol(s) or intended UL slot(s)/symbol(s).

· FFS: whether the remaining region which is not indicated as DL or UL is interpreted as unused or flexible

· FFS: detail message format

· Note: Need to further check this information (e.g. TDD DL/UL configuration, Actually Transmitted SSB, RACH configuration)

The indicated configuration is assumed to be valid until a new configuration is received

The above information exchange is not to mandate specific behavior at the receiving gNB

The above information exchange is not to mandate specific behavior at the transmitting gNB

. In this contribution, we discuss on remaining issues of backhaul signalling for network coordination for CLI based on above agreement. 
2. Discussion

2.1. Details on intended DL/UL transmission 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.
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. 
 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. Details on effective intended DL/UL transmission direction configuration
In the above agreement in RAN1 NR Ad-hoc#1, it can be needed to further check the TDD DL/UL configuration, SSB configuration and RACH configuration. The information of symbol location of actual transmitted synchronization signal can be represented to DL symbol if the intended DL/UL transmission direction configuration indicated that this symbol is flexible or unknown. The information of RACH configuration indicates the potential location of RACH signal and this location can be represented to UL symbol if the intended DL/UL transmission direction configuration indicated that this symbol is flexible or unknown. 
Another possibility for making the intended DL/UL transmission direction configuration is combining the TDD DL/UL configuration, SSB configuration and RACH configuration. In this sense, the periodicity of the intended DL/UL transmission direction configuration can be defined the least common multiple of the periodicities of the TDD DL/UL configuration, SSB configuration and RACH configuration. 
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. 
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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.
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. 

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