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1
Introduction

Following are the Agreements and FFS from RAN2-107 bis meeting related to UE-CLI measurements for CA/DC scenarios.
1. . Multiple CLI measurement objects can be configured for an UE 

FFS on the max number

FFS whether each MO applies to a given cell (e.g. Pcell, PScell, Scell), also depending on the decision to apply CLI also to NR CA/ MR-DC or not

In this document we further analyse the applicability of UE-CLI measurements for NR CA and various multi-connectivity configurations possible for NR.
2
UE CLI Measurements for CA/DC scenarios
UE-CLI Measurements for NR-CA

One of the remaining issues for UE CLI measurements is on how to extend the measurement control and signaling defined for UE-CLI is extended for carrier aggregation and multi-connectivity scenarios. As the purpose of UE CLI measurements in Rel-16 is to detect the cross-link interference across cells, where the UL/DL configuration across the cells can be configured differently. In case if the carriers of serving cell are within same band or the distance between their frequencies are closer, the UL/DL configuration across these carriers needs to be same to avoid self-interference. But in case of CA scenarios across different bands it is also possible to have different UL/DL configuration across carriers. In the same way the DC scenario for macro and small cell combinations also can have different UL/DL configuration for MCG and SCG.
Observation 1: The intended UL/DL configuration across different carriers of same serving cell may be different when dynamic TDD configuration is enabled in the cell for some scenarios.
When the UL/DL configuration across neighboring cells having CA configured, the serving cell will experience CLI in each of its serving cells. The CLI interference seen by the victim UE will be different across different serving cells eventhough the aggressor node uses the same UL/DL configuration in all the cells. It depends on set of frequencies assigned for the aggressor UE in the aggressor cell. In such scenarios, the network may choose to use the CLI measurements on the PCell for its interference mitigation across all its serving cells. In this method, the network need not configure CLI measurements in all the serving cells. But this may lead to aggressive interference mitigation at serving cell on the secondary cells. Because actual interference in the secondary cells may be lesser if the aggressor UE was not configured with the corresponding secondary cells. So it is beneficial to configure CLI measurements in each of the serving cells seperately eventhough all of these CLI resources share the same OFDM symbols for accurate CLI measurements. Also as indicated in observation 1, it is possible to have different UL/DL configuration across carriers of same serving cell. 
Observation 2: For NR-CA configurations where all the carriers uses same UL/DL configuration, the UE-CLI measurement per component carrier may be beneficial.
Observation 3: CLI measurements on each of the PCell and SCell of NR-CA may be required for some CA configurations where each component carrier can be configured with independent UL/DL configurations.
When CLI measurements are to be supported for different serving cells, the simpler option to support such measurements is to configure separate measurement object for each of the carriers. The measurement object may include the information about the serving cell it is refering to instead of explicit ARFCN value in each measurement object.
Proposal 1: For NR CA/DC scenarios, the measurement object definition shall include additional information on frequency or PCell/SCell information to support configuration of separate measurement object for each component carrier.
UE-CLI Measurements for EN-DC scenario
If the CLI measurements needs to be extended for EN-DC scenario, where the MCG is LTE cell which assumed to apply static UL/DL configuration across its cells due to existing deployments. In such cases, these CLI measurements needs to be configured only on the NR SCells of the dual connectivity UE. For this configuration the UE-CLI measurement objects are defined only for NR-SCG cells.
Proposal 2: For EN-DC configuration UE-CLI measurement objects are configured for NR SCells only.
As the UE-CLI measurements are only applicable for NR SCG, the measurement configuration for UE-CLI should be initiated by SN only. MN initiated UE-CLI measurements may need additional information exchange between MN and SN.  In case if SN initiated UE-CLI measurements is supported without SRB3, the message needs to be forwarded to MN for sending the final RRC message. Moreover, the measurement results for UE-CLI also needs to be forwarded to NR gNB. This additional signaling routing can be avoided if SRB3 is used for UE-CLI measurements. As the UE-CLI measurement is NR specific, the simpler option for RRC signaling for these measurements is direct signaling between UE and NR-SCG. This is possible only with SRB3.
Proposal 3: If UE-CLI measurements is configured on NR SCG for EN-DC scenarios, it shall be only configured through SRB3 to minimize the impact to LTE node and also RAN3 impacts for NR-CLI functionality.
For configuring the measurement resources for UE-CLI, there is co-ordination required between NR nodes. For example, the intended UL/DL configuration was already standardised for Xn interface. This forms the basis to derive CLI-RSSI resources at serving cell.
In case of EN-DC scenarios, the NR nodes needs to exchange the Intended UL/DL configuration among them without having direct Xn interface. For such information exchange in EN-DC scenario, there will be additional impact on X2 signalling to convey the Intended UL/DL configuration of potential neighbor cells of serving NR SCG. If UE-CLI measurements needs to be supported for EN-DC configuration further analysis is required at RAN3 for X2 interface impact for co-ordination of UE-CLI measurement related configurations required between MCG and SCG..
Observation 4: X2 Interface impacts needs to be analyzed for supporting UE-CLI measurements at NR-SCG for EN-DC scenario. 
To support UE-CLI measurements across all the cell groups of NR-DC scenario, additional co-ordination will be required between master node and secondary node related to number of CLI measurement objects configured by each node to ensure the measurement capability of UE is not exceeded. For this scenario, even the UE capability information also needs to be exchanged across XN interfaces.

Observation 5: Xn Interface impacts needs to be analyzed for supporting UE-CLI measurements for MR-DC scenario.
Based on the above observations, support of UE-CLI measurements for NR-CA is possible with minor changes to the existing measurement configuration. Support of UE-CLI measurements for EN-DC and MR-DC scenarios will require additional specification changes are mainly related to other groups because additional co-ordination of measurement resources and capability information between nodes is required for these cases .From RAN2 signaling perspective the required specification changes are same for CA and DC scenarios.
Proposal 4 : UE-CLI measurements are supported for NR-CA scenario with additional configuration of SCell information in each measurement object.
Proposal 5: If UE-CLI measurements is to be supported on NR-SCG of EN-DC multi-connectivity scenario, the coordination mechanism between NR SCG of EN-DC deployments should be finalized in liaison with RAN3.

5
Conclusions
We analyse the RAN2 specification impacts and also additional co-ordination required between other RAN groups to extend the UE-CLI measurement functionality for CA/DC scenarios. DC scenario analysis includes NR-DC and EN-DC deployments. We make the following proposals and observations based on the analysis.
Observation 1: The intended UL/DL configuration across different carriers of same serving cell may be different when dynamic TDD configuration is enabled in the cell for some scenarios.
Observation 2: For NR-CA configurations where all the carriers uses same UL/DL configuration, the UE-CLI measurement per component carrier may be beneficial.
Observation 3: CLI measurements on each of the PCell and SCell of NR-CA may be required for some CA configurations where each component carrier can be configured with independent UL/DL configurations.
Proposal 1: For NR CA/DC scenarios, the measurement object definition shall include additional information on frequency or PCell/SCell information to support configuration of separate measurement object for each component carrier.
Proposal 2: For EN-DC configuration UE-CLI measurement objects are configured for NR SCells only.
Proposal 3: If UE-CLI measurements is configured on NR SCG for EN-DC scenarios, it shall be only configured through SRB3 to minimize the impact to LTE node and also RAN3 impacts for NR-CLI functionality.
Observation 4: X2 Interface impacts needs to be analyzed for supporting UE-CLI measurements at NR-SCG for EN-DC scenario. 
Observation 5: Xn Interface impacts needs to be analyzed for supporting UE-CLI measurements for MR-DC scenario.
Proposal 5: If UE-CLI measurements is to be supported on NR-SCG of EN-DC multi-connectivity scenario, the coordination mechanism between NR SCG of EN-DC deployments should be finalized in liaison with RAN3.
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