[bookmark: _Ref452454252]3GPP TSG-RAN WG1 Meeting #96                                                                         R1-1902333
Athens, Greece, 25th Feb – 1st Mar 2019

Agenda Item:	    7.2.5.2
[bookmark: _GoBack]Source: 	    CMCC
[bookmark: OLE_LINK7]Title:	Discussion on backhaul information exchange for CLI management
Document for:	    Discussion and decision
1 Introduction
RAN #82 meetings approved following revised WID on CLI handling and RIM for NR [1]:
	The work item should specify cross-link interference mitigation techniques to support flexible resource adaptation. Furthermore, it also specifies remote-interference management techniques. 
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. 


Last RAN1 Ad hoc meeting achieved following agreement [2]:
	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 further discuss the message format used for time-domain resources indication and share our views on other possible exchanged Xn/backhaul signaling.
2 Discussion
2.1 Message format for time-domain resources indication
In NR R15, two types of UL/DL TDD configuration method have been specified in high layer TDD-UL-DL-Config, i.e., TDD-UL-DL-ConfigCommon (cell-specific config for short) and TDD-UL-DL-ConfigDedicated (UE-specific config for short). Cell-specific config includes reference subcarrier spacing, a periodicity in unit of absolute time, a particular pattern with a given number of DL slots followed by a given number of DL symbols in the beginning of the period, and a give number of UL symbols followed by a given number of UL slots in the end of the period. UE-specific config indicate the TDD configuration per slot over the number of slots as provided by cell-specific config with the same reference subcarrier spacing. For each slot, the symbols are indicates as allDownlink or allUplink or a pattern with a given number of DL first symbols in the slot and a given number of UL last symbols in the slot. Undesignated symbols/slots in cell-specific and UE-specific config are considered as flexible.
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. Additionally, a periodicity and gNB-specific reference subcarrier spacing could also be included in the Xn/backhaul signalling to get the total number of slots and help neighbouring gNBs clearly knowing the potential conflicting direction on each symbol.
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.
Additionally, 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. According to [3], a gNB would not override the direction on the set of symbols with SSB transmission/RACH resource to another direction or flexible. Thus, gNB can explicitly indicate the intended direction on these symbols via the exchanged time-domain resources indication without adding extra signalling overhead.
2.2 Interpretation of undesignated resources
Another discussion point is the interpretation of the remaining symbols/slots which is not indicated as DL or UL in exchanged time-domain resources indication. In our opinion, the time-domain resources that remained undesignated in the indication should be as less as possible. Otherwise it would lose the intention and benefit to exchange the intended UL/DL configuration at the cost of Xn/backhaul signaling overhead. The time-domain resources that would be used shall be explicitly designated as intended DL/UL. The left undesignated resource is definitely not used by the gNB. Consequently, 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.
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.
2.3 Other Xn/backhaul signalling for CLI management
2.3.1 “Protected zone” in frequency
In addition, we consider that, for each gNB within a neighbouring gNB group, a protected zone in frequency could be claimed for CLI management. The protected zone shall be prioritized/de-prioritized in scheduling when realizing potential CLI among neighbouring gNBs. As illustrated in figure 1, the carrier of gNB #2 is within the blue part and protected zone is marked with grid. When “intended DL/UL configuration” indicates the existence of CLI on specific symbols/slots, for instance, gNB #2 is downlink while gNB #1 is uplink, which means the uplink transmission of UE in gNB #1 may interfere the downlink reception of UE in gNB #2, the gNB #2 can schedule the victim UEs suffering heavy CLI inside the its protected zone while gNB #1 can schedule the aggressor UEs generating heavy CLI outside the protected zone of gNB #2. The bandwidth information of protected zone can be exchanged via Xn/backhaul signalling.


Figure 1 Illustration of “protected zone”
Proposal 4: Indicating gNB-specific protected zone in frequency could be studied for network-coordinated CLI management.
3 Conclusions	
In this contribution, we discussed the details of “intended DL/UL configuration” and other possible Xn/backhaul signaling. We propose the following: 
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.
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.
Proposal 4: Indicating gNB-specific protected zone in frequency could be studied for network-coordinated CLI management.
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