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In RAN#82, the work item for remote interference management was approved, with the following scope [1]:
· Specify RIM RS resource and configurations, including 
· A basic RIM-RS resource
· Configuration of RIM-RS and distinguishable RIM RS-1/2 resources, including sequence type, time and frequency transmission pattern
· Determine gNB set identification information through detection of RIM-RS(s) by implicit or explicit indication. Determine further information that can be carried by the RIM-RS, such as “Ducting phenomenon exists”, “Enough mitigation” & “Not enough mitigation”,   [RAN1, SA5]
· Identify corresponding OAM functions to support RIM operation.

We provide in this contribution our views on the OAM functions to support remote interference management.
 OAM functions
To support remote interference operation, OAM shall perform the following functions:
1. Configure RIM-RS Subcarrier Spacing, RIM-RS Transmission Periodicity, Reference Time Offsets and Reference Time Offset Pattern.
2. Set trigger/stop conditions for the transmission of the RIM-RS.
3. Set trigger/stop conditions for the monitoring of the RIM-RS.
4. Provide gNBs with the mapping from index it of TDD DL/UL period within the RIM-RS transmission period and index if of the frequency location and index is of the sequence for transmission of RIM-RS to corresponding information (set ID, RS-1/RS-2 indication, mitigation sufficiency indication).
5. Assign victim/aggressor set ID to gNBs.

The first function of configuration of certain global RIM parameters in the network is discussed in more detail in our companion contribution [4]. The second and third functions of setting the trigger/stop conditions for the transmission/monitoring of RIM-RS depend on the framework to be implemented, see [2]. The fourth and fifth function need more discussion. We address next the fourth function of managing the mapping between the time-frequency-sequence indices (if , it , is)  and the gNB set ID, RS-1/RS-2 indication and the indication of the mitigation sufficiency (“Enough mitigation” and “Not enough mitigation”). We refer to that mapping as the RIM-RS Resource Table. There are multiple options to manage the RIM-RS Resource Table:
· Option 1: store the mapping in each gNB. One downside of this option is that, if one gNB changes its RIM-RS resource configurations, the tables in all gNBs must be updated which incurs signaling overhead. For example, the total amount of information encoded in a RIM-RS resource is 22 bits (for set ID, assuming 1 gNB per set and a 22-bit set ID) + 1 bit (for RS-1/RS-2 indication) + 1 bit (for mitigation sufficiency indication) = 24 bits. A table with 3×222 entries (3×222 gNBs and 3 RIM-RS resource configurations per gNB) of 3 bytes each sums up to 36 MB.
· Option 2: store the mapping in a central entity. In this option, a gNB sends a request, upon detection of a RIM-RS, to the central entity including time-frequency-sequence indices (if , it , is) of the detected RIM-RS then the gNB receives a response with the set ID, RS-1/RS-2 indication, mitigation sufficiency indication. The gNB can proceed next to take the appropriate action, for example, if RS-1 is detected and RS-2 is configured (Framework 1), the transmission of RS-2 is triggered. This option allows the maximum flexibility at the cost of some signaling overhead.
· Option 3: describe the mapping in terms of simple equations to be defined in the specifications. This method reduces signaling overhead. For example, a mapping can be described concisely as follows:

	Time index it
	Set ID
	RS-1/RS-2
	Mitigation Sufficiency

	If it < T′
	Victim set ID = fV(if , it , is)

	RS-1 (transmitted by victim)
	“Not Enough” if mod(is,2) = 0.
“Enough” if mod(is,2) = 1.

	If it ≥ T′
	Aggressor set ID = fA(if , it , is)

	RS-2 (transmitted by aggressor)
	N/A



where fV(if , it , is) and fA(if , it , is) are the mapping functions from time-frequency-sequence space to victim set ID and aggressor set ID, respectively. For example,


where ,  and .  is the number of possible sequences,  is the number of possible frequency locations,  is the number of victim set IDs,  is the number of aggressor set IDs and  is the smallest time index corresponding to RS-2 (RIM-RS transmitted by an aggressor gNB). Figure 1 shows shows pictorially the mapping between the binary representation of (frequency index, time index, sequence index) and the information conveyed by the RIM-RS resource when  =4,  =2,  ==32 and T′=8. Figure 2 shows an illustration of configuration of RIM-RS resources also when  =4,  =2,  ==32 and T′=8 in addition to Reference Time Offset Pattern = [1,1,1,1,2].

	

(a) Mapping for RS-1
	

(b) Mapping for RS-2


[bookmark: _Ref534839296]Figure 1. Mapping from time index, frequency index and sequence index to set ID, RS-1/RS-2 indication and mitigation sufficiency indication.

· Option 4: a hybrid of Option 2 and Option 3 in that the RS-1/RS-2 indication and mitigation sufficiency indication mappings are described by equations in the specification whereas the set ID mapping is stored in a central entity. This allows a gNB to take some local action upon the detection of a RIM-RS without need for signaling between the gNB and the central entity.

The fifth function of OAM is to assign victim/aggressor set ID to gNBs and maintain the mapping from gNB ID to victim/aggressor set ID. We remark here that the OAM may need to maintain two collections of set IDs: victim set IDs and aggressor set IDs. One motivation for this choice is that the operator may want to have a lower granularity of the aggressor set IDs than the victim set IDs, i.e., larger number of gNBs are grouped to transmit RS-2 compared with grouping for RS-1. Another motivation is that the operator may want the grouping of victim gNBs and the grouping of the aggressor gNBs to be based on different criteria, e.g., the gNBs are grouped as victims in a static manner based on the geographical location where as the grouping of gNBs as aggressor (for transmission of RS-2) is based on the detected victim set ID. 

OAM shall provide gNBs with the mapping from time-frequency-sequence indices to the corresponding information (set ID, RS-1/RS-2 indication, mitigation sufficiency indication).
OAM shall assign victim/aggressor set ID to gNBs.


[bookmark: _Ref534642855]Figure 2. RIM-RS resource configurations.

Conclusions
In this contribution, we discussed some of the OAM functions needed to support remote interference management. Our proposals are:
1. OAM shall provide gNBs with the mapping from time-frequency-sequence indices to the corresponding information (set ID, RS-1/RS-2 indication, mitigation sufficiency indication).
OAM shall assign victim/aggressor set ID to gNBs.
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