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Introduction
In Rel-16 Remote Interference Management (RIM) study item, the interference management framework to handle interference caused by atmospheric ducting phenomenon was studied. It was identified that the RIM RS(s) designed for different frameworks should have one or some of the following functions:
Table 6-1. Basic functions of NR-RIM RS [1]
	Framework
	RS type
	Functions

	
Framework 0
	RS sent by victim
	1. Being able to provide information whether the atmospheric ducting phenomenon exists 
2. Being able to assist the aggressor to identify how many UL OFDM symbols at victim it impacted.

	Framework 1
	RS-1 sent by victim
	1. Being able to provide information whether the atmospheric ducting phenomenon exists
2. Being able to assist the aggressor to identify how many UL OFDM symbols at victim it impacted.

	
	RS-2 sent by aggressor
	1. Being able to provide information whether the atmospheric ducting phenomenon exists

	Framework 2.1 and 2.2
	RS sent by victim
	1. Being able to assist the aggressor to identify how many UL OFDM symbols at victim it impacted.
2. Being able to carry enough information to enable the information exchange through backhaul (e.g.: set ID).


Moreover, victim gNB can also use RIM RS to convey information, e.g. either “Enough mitigation, no further actions needed” or “Not enough mitigation, further actions needed”. However, it has not been decided in the SI stage on how to carry the indication information through RIM RS. In this contribution, we discuss about different methods to carry the above indicating information and our proposals accordingly.
Discussion on methods to carry indicating information
In NR RIM framework, once the Aggressor gNBs detect the RIM RS or RIM RS-1 sent by the victim, they can start RIM mitigation mechanisms via time-domain, frequency-domain, power-domain and spatial domain solutions. These solutions, especially power-domain and spatial domain solutions may happen step-by-step, therefore, it is beneficial if the Victim side can provide indicating information on whether the mitigation is enough or not, so that Aggressor can determine whether to increase or maintain current mitigation level. 
Two alternatives can be considered to carry such indication from Victim.
Alt 1: Define two subsets of RS-1 in Framework 1 or two subsets of RIM RS in Framework 2, one subset is used to indicate “Enough mitigation, no further actions needed” and the other to indicate “Not enough mitigation, further actions needed”. 
[bookmark: _Hlk534965355]For example, as illustrated in Fig. 1, Victim can be configured with RS with periodicity T, one subset of the RIM RS-1 or RIM RS is with periodicity T, named RS-1A (or referred as regular RS-1), to be used to indicate “Not enough mitigation, further actions needed”; another subset contains RSs with periodicity 2T, named RS-1B (or referred as RS-1 for “Enough mitigation”), to be used to indicate “Enough mitigation, no further actions needed”.
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Fig.1 Illustration of configuring two-subsets of RIM RS to carry indicating information

Alt 2: RS-1 is used to indicate “Not enough mitigation, further actions needed”, while RS-2 is used to indicate “Enough mitigation, no further actions needed”.
In Alt 2, it needs to be recalled that RS-2 was defined to be transmitted by the Aggressor to indicate that remote interference still exists. In asymmetric interference scenarios (the accumulated interference from multiple Aggressors causes severe interference to a few Victims, while NOT vice versa), multiple sets of Aggressor gNBs can be configured to transmit RS-2 in the same time/frequency occasion, so that the RS-2 can be accumulated to improve its detection performance. However, if RS-2 is also used at the Victim to indicate the “Enough mitigation” information, then RS-2 should always carry the same set ID information as RS-1, resulting in higher resource overhead and poorer detection performance (i.e., accumulation gain of RS-2 is not achievable). Furthermore, if RS-1 and RS-2 share the same frequency location (e.g. for carrier bandwidth of 20MHz), this will result in doubling the total RS transmission periodicity, which leads to a prolonged detection of remote interference.
In addition, Alt 1 is a more general scheme available for both Framework 1 and Framework 2, while Alt 2 is only available for Framework 1 since RS-2 is not defined in Framework 2.
Based on above discussion, considering that Alt 2 may result in higher resource overhead and poorer detection performance of RS-2, meanwhile Alt 2 mixes the functionality of RS-2 at Victim and Aggressor, it is preferred to support Alt 1, which is a more general scheme available for both Framework 1 and Framework 2. 
Proposal 1: Considering that Alt 2 may result in higher resource overhead and poorer detection performance of RS-2, meanwhile Alt 2 mixes the functionality of RS-2 at Victim and Aggressor, it is preferred to support Alt 1, which is a more general scheme available for both Framework 1 and Framework 2, where Alt 1 and Alt 2 are:
	Alt 1: Define two subsets of RS-1 in Framework 1 or two subsets of RIM RS in Framework 2, one subset is used to indicate “Enough mitigation, no further actions needed” and the other to indicate “Not enough mitigation, further actions needed”. 
Alt 2: RS-1 is used to indicate “Not enough mitigation, further actions needed”, while RS-2 is used to indicate “Enough mitigation, no further actions needed”.

However, above discussion may a bit deviate from previous agreement [1], that,
“A gNB can be configured with multiple RIM RS configurations in a configured periodicity, where, each RIM-RS configuration is referring to the configuration of the resource (including time and frequency resource, sequence) for transmission of a basic RIM RS resource.”
There are two alternatives to couple with above agreement
Alt 1: Partial resources muting scheme. For example, RS pool for RS-1A (or regular RS-1) and RS-1B (or RS-1 for “Enough mitigation”) use same RIM-RS periodicity T, while the even periodicities of RIM-RS RS pool for the latter one is muted. Some configuration parameters regarding muting pattern needs to be specified.
Alt 2: Modify previous agreement to remove the restriction of requiring multiple RIM-RS configuration within a single configured periodicity, as the following,
“A gNB can be configured with multiple RIM RS configurations in a configured periodicity, where, each RIM-RS configuration is referring to the configuration of the resource (including time and frequency resource, sequence) for transmission of a basic RIM RS resource.”
Considering the additional complexity of specifying muting pattern, we prefer to go with Alt 2.
Proposal 2: To support using two subsets of RS-1 or RIM-RS transmission to indicate “Enough mitigation”/“Not Enough mitigation”, two alternatives can be considered for the configuration,
Alt 1: Partial resources muting scheme, where some configuration parameters regarding muting pattern needs to be specified.
[bookmark: _GoBack]Alt 2: Modify previous agreement to remove the restriction of requiring multiple RIM-RS configuration within a single configured periodicity.
where Alt 2 is preferred with considering the additional complexity of specifying muting pattern.
Conclusions
In this contribution, we discuss about how to carry the “Enough mitigation” indication information through RIM RS. The following proposal is made:
Proposal 1: Considering that Alt 2 may result in higher resource overhead and poorer detection performance of RS-2, meanwhile Alt 2 mixes the functionality of RS-2 at Victim and Aggressor, it is preferred to support Alt 1, which is a more general scheme available for both Framework 1 and Framework 2, where Alt 1 and Alt 2 are:
	Alt 1: Define two subsets of RS-1 in Framework 1 or two subsets of RIM RS in Framework 2, one subset is used to indicate “Enough mitigation, no further actions needed” and the other to indicate “Not enough mitigation, further actions needed”. 
Alt 2: RS-1 is used to indicate “Not enough mitigation, further actions needed”, while RS-2 is used to indicate “Enough mitigation, no further actions needed”.
Proposal 2: To support using two subsets of RS-1 or RIM-RS transmission to indicate “Enough mitigation”/“Not Enough mitigation”, two alternatives can be considered for the configuration,
Alt 1: Partial resources muting scheme, where some configuration parameters regarding muting pattern needs to be specified.
Alt 2: Modify previous agreement to remove the restriction of requiring multiple RIM-RS configuration within a single configured periodicity.
where Alt 2 is preferred with considering the additional complexity of specifying muting pattern.
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