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1 Introduction

In [1], RAN4 indicated that IDC problems are a concern in the EN-DC setting, and that in general the LTE framework is considered suitable for addressing them.  This document discusses the support of IDC in EN-DC.
2 Discussion

The LTE framework relies on the UE to report potential IDC problems, which can be handled by the eNB implementation e.g. by releasing problematic frequencies. The RAN4 guidance indicates that this may be necessary where NR carriers are involved as well. For reporting to the MeNB, it should be sufficient to add NR support to the InDeviceCoexIndication message. Adding EN-DC band combinations to the field affectedCarrierFreqComb would address the case of interference between LTE and NR.
Proposal 1: Include EN-DC band combinations in the InDeviceCoexIndication message.

Unlike LTE, there is not a one-to-one correspondence between frequencies and measurement objects in NR.  This creates a complication for the signalling of the involved NR frequencies, since the LTE scheme uses a measurement object as an indicator of the frequency. It is not an issue for NR measurement objects configured by the MN, which can have only one frequency (for the SSB), but if an IDC problem arises with a frequency for which only the SN has configured a measurement object, it must be determined how to indicate the affected frequency. In particular, if the NR measurement object configured by the SN includes only CSI-RS, the MN must have enough information to determine what NR serving cell is involved. This information can best be provided by the SN. The serving frequencies for this purpose would include inactivated frequencies (otherwise there would be a requirement to update the CG-Config message dynamically as MAC activated and deactivated cells).
Proposal 2: The serving and measured frequencies configured by the SN are signalled from the SN to the MN in the CG-Config message.

Proposal 3: Discuss whether any more explicit information linking CSI-RS measurement objects to serving/measured frequencies is needed.

Like LTE, NR can be either a victim or an aggressor in the IDC context. The InDeviceCoexIndication message does not currently have a way to signal any IDC problem not involving LTE; the interferenceDirection can be indicated as eutra, other, both, or a spare value.  NR adds the following cases:

· Only NR is the victim of interference (from LTE or another radio).

· Both NR and LTE are victims of mutual interference.

· Another (non-cellular) radio is the victim of interference from NR.

This situation requires more than the single spare from the existing field. The third case (another radio is the victim of NR) can be indicated as “other” where the involved frequency is an NR carrier, but the first two cases cannot be signalled with the existing structure. There are two options here:

1. Add NR to victimSystemType so that it can be indicated as the “other” radio in the IDC report.

2. Add a new interferenceDirection enumeration including both “nr” and “eutra-nr” as values, meaning respectively “NR is the victim” and “LTE and NR are victims of mutual interference”.

Option 1 has less specification impact but is semantically a bit strange, as it treats NR as if it were a non-cellular radio.  We therefore prefer option 2.

Proposal 4: Add a new interferenceDirection enumeration including both “nr” and “eutra-nr” as values.

Finally, considering support for the TDM case, there is no specification impact for the situation where LTE is the aggressor system and the UE wants to request a DRX pattern from the MeNB. If the UE implementation can determine a preferred LTE DRX pattern, it can request it with the existing signalling just as in LTE-only operation. However, to support requesting a DRX pattern from the NR side for the case that NR is the aggressor, there could be impact to configure appropriate DRX parameters, indicate which system DRX is requested for (necessary for the case of mutual interference), pass the DRX parameters to the SgNB, etc.  Thus we propose to support TDM only for the LTE case in Rel-15.

Proposal 5: TDM assistance information is supported only for use by the MeNB in Rel-15.
3 Conclusion
This document promulgates the following proposals:
Proposal 1: Include EN-DC band combinations in the InDeviceCoexIndication message.

Proposal 2: The serving frequencies configured by the SN are signalled from the SN to the MN in the CG-Config message.

Proposal 3: Discuss whether any more explicit information linking CSI-RS measurement objects to serving frequencies is needed.

Proposal 4: Add a new interferenceDirection enumeration including both “nr” and “eutra-nr” as values.
Proposal 5: TDM assistance information is supported only for use by the MeNB in Rel-15.
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