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Introduction
[bookmark: _Ref129681832]In RAN1#88, the following agreements [1] were achieved on duplexing:
	Agreements:
· Observations for indoor hotspot scenario:
· Evaluations show that duplexing flexibility with cross-link interference mitigation schemes and on a 4GHz and 30GHz provides better UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes
· Evaluations show that duplexing flexibility without cross-link interference mitigation schemes on a 4GHz and 30GHz provides better UPT compared to static UL/DL resource partition at least for some cases
· The evaluated cross-link interference mitigation schemes include sensing based methods, advanced receivers (e.g. MMSE-IRC, EMMSE-IRC), coordinated scheduling/beamforming, power control, link adaptation, hybrid dynamic/static UL/DL resource assignment. 
· For urban macro scenario, evaluations show that duplexing flexibility with cross-link interference mitigation schemes on a 4GHz unpaired spectrum and on a 2GHz paired spectrum provides better average UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes. 
· The evaluated cross-link interference mitigation schemes include advanced receivers (e.g. MMSE-IRC, EMMSE-IRC, packet exchange for interference cancellation), coordinated scheduling/beamforming, power control, link adaptation.
· For dense urban scenario, evaluations show that duplexing flexibility with cross-link interference mitigation schemes on a 4GHz and 30GHz unpaired spectrum provides better UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes
· The evaluated cross-link interference mitigation schemes include advanced receivers (e.g. MMSE-IRC, eMMSE-IRC), sensing based schemes, coordinated scheduling/beamforming, power control, link adaptation, hybrid dynamic/static UL/DL resource assignment.


In RAN#75, the following detailed objectives [2] were set for duplexing:
	Duplexing identified in Section 5.1 of TR38.802 supported by a PHY design common to paired and unpaired spectrum, including [RAN1, RAN2, RAN3]:
-	Enablers for interference management mechanisms for handling cross-link interference.
-	Note: down-selection on enablers for interference management mechanisms is to be discussed in RAN1




[bookmark: OLE_LINK20][bookmark: OLE_LINK23]In this contribution, we give some metrics to analyze which kind of cross-link interference mitigation (CIM) schemes and enablers can be developed firstly. Furthermore, we make a classification for candidate CIM schemes summarized in TR38.802 and then present some preliminary analysis on these CIM schemes based on the metrics.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Duplexing flexibility has been recognized as one of the key features to improve system performance, and the CIM schemes can help to further improve the performance of duplexing flexibility, which has been demonstrated by the agreed observations in RAN1 #88. Therefore, to extend the possible deployment scenarios in which duplexing flexibility can be applied, the CIM schemes need to be considered and supported. However, considering the accelerated process of Rel-15 standardization, some of these schemes can be developed firstly. Meanwhile, other schemes can be investigated simultaneously.
To evaluate which kind of CIM schemes and enablers can be considered firstly, some metrics are necessary. The metrics will be discussed in subsequent section, and then some CIM schemes will be evaluated based on these metrics.
Metrics to evaluate CIM schemes and enablers
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]In this section, some metrics are given to evaluate the CIM schemes and enablers.
[bookmark: OLE_LINK17]The performance is one of the most important metrics for CIM schemes. Certainly, the overhead should be included when calculating the performance gain. The implementation complexity is another most important metric.
Apparently, schemes with both good performance and low implementation complexity should have the highest priority to be specified. But if the two metrics cannot be obtained simultaneously, compromise should be made between them.
In addition, some common enablers may be observed throughout most of the schemes. According to the discussion in [3], it can be observed that some enablers are necessary for multiple CIM schemes, e.g. inter-TRP information exchange and the cross-link interference (CLI) measurement. This kind of enablers is acceptable to be developed firstly. Meanwhile, of course, other schemes and enablers can be further investigated simultaneously.
Proposal 1: The metrics (e.g. performance and complexity) need to be considered to evaluate CIM schemes and their enablers for duplexing flexibility. 
Proposal 2: Common enablers for multiple cross-link interference mitigation schemes can be acceptable to be developed firstly.
[bookmark: OLE_LINK37]Analysis on CIM schemes
The candidate CIM schemes including their enablers, specification impact and evaluation submission are summarized in Section 10.1 of TR38.802. The CIM schemes can be divided into following three categories in terms of their characteristics.
· Suppression-based schemes: This category includes advanced receivers, e.g. eMMSE-IRC, IS/IC receiver and R-ML receiver, which can be applied at the receiver side to suppress or cancel interference.
· [bookmark: OLE_LINK18][bookmark: OLE_LINK47]Coordination-based schemes: Strong cross-link interference is avoided via coordination among TRPs. So schemes like beam/scheduling coordination, power control, hybrid dynamic/static UL/DL resource assignment and cell/TRP clustering belong to such category.
· Sensing-based schemes: It includes power back-off and link adaption, and schemes of this category are especially suitable for scenarios with non-ideal backhaul and without backhaul.
Each of the candidate CIM schemes has corresponding enablers, and some enablers summarized in TR 38.802 can enable multiple CIM schemes, which can be regarded as common enablers. For example, CLI measurement can enable beam/scheduling coordination, link adaptation, power control and so on. Timing alignment is not only necessary for advanced receivers to align cross-link signals for interference cancelation but also needed for sensing-based schemes to align sensing signals from multiple transmitters at receiver side. Such common enablers can be developed firstly.  Power control has been discussed to be one promising mechanism to mitigate the cross-link interference in eIMTA and it has been proved to be able to improve performance by several companies, so power control can be considered as a CIM scheme to be developed firstly. Some detailed designs for TRP-TRP/UE-UE measurement and power control are provided in our companion contribution [4].
Except for the CIM schemes and enablers mentioned above, other candidate schemes can also be discussed at this moment. For those schemes with evaluation results and proved performance gain, further discussion on the implementation complexity is needed. While for those schemes without evaluation results, specific performance gain can be provided.
[bookmark: _GoBack]Proposal 3: CLI measurement, power control and timing alignment on cross-link can be identified to be developed. The other enablers can be investigated simultaneously.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we give some metrics to evaluate CIM schemes and enablers. And with these metrics, we discuss which kind of CIM schemes and enablers can be developed firstly.
Based on above discussions, we have the following proposals:
Proposal 1: The metrics (e.g. performance and complexity) need to be considered to evaluate CIM schemes and their enablers for duplexing flexibility. 
Proposal 2: Common enablers for multiple cross-link interference mitigation schemes can be acceptable to be developed firstly. 
Proposal 3: CLI measurement, power control and timing alignment on cross-link can be identified to be developed. The other enablers can be investigated simultaneously.
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