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1. Introduction
As NR-U uses NR as baseline, the fundamental procedures for mobility and interworking between E-UTRAN and NR are also applicable to NR-U. However, there have been several enhancements introduced for NR-U, mainly to alleviate the problems that occur due to LBT failures, and these can also be utilized to improve E-UTRAN and NR-U interworking.

One of those enhancements was the so-called Q parameter which determines the QCL relationship between different SSBs. On this one, RAN2#109-e has agreed to:
Introduce signalling of “Q” in 36.331 in measurement configuration and SIB(s) to enable Connected and Idle/Inactive mode mobility from E-UTRAN to NR-U. 

The motivation for this agreement was to improve LTE to NR-U mobility (Connected and Idle mode). The 36.331 CR based on this agreement  (R2-2003414) has been submitted to this meeting.

There are other NR-U features which can also improve E-UTRAN to NR-U interworking and they are discussed in this paper. 

2. Discussion
In additional to the baseline NR RRM, measurement and reporting of RSSI and Channel Occupancy (CO) was introduced for NR-U. These measurements reflect the interference on a frequency and can for example be used by the gNB in making mobility decisions. The measurements can be configured for both intra- and inter-frequency. Similar measurement and reporting is also used in LTE LAA.

RAN2 has not discussed whether RSSI/CO measurements can be configured on the E-UTRAN side for UEs supporting NR-U. However, this is straight-forward and it can be copied from NR RRC except for minor necessary ASN.1 modifications.
It should also be noted that RAN4 has already agreed to have inter-RAT RSSI/CO measurements in LTE for NR-U.

Observation 1: RSSI/CO measurements are already supported in LTE RRC for LTE LAA.

Observation 2: RAN4 has already agreed to introduce NR-U RSSI/CO measurements for E-UTRAN to NR-U mobility.
Proposal 1: Introduce RSSI/CO measurement and reporting of NR-U frequencies in E-UTRAN in order to improve E-UTRAN to NR-U handover.
Another enhancement for NR-U was the introduction of “whitelists” of neighbour cells. This was to reduce the PCI confusion which can occur more often in NR-U due to the uncoordinated deployment of multiple operators. The same motivation is also pertinent to E-UTRAN to NR-U Idle/Inactive mobility and can be introduced easily in 36.331.
Proposal 2: Introduce white-list of neighbour NR-U cells in E-UTRAN (SIB24).
Rel-15 supports Dual Connectivity between E-UTRAN and NR (EN-DC) which was also the first major phase of 5G deployments. In DC, when RLF occurs in SN, a report is sent by the UE to the MN in the RRC message SCGFailureInformation. This is also applicable to NR-U as SN. 
In NR-U, in addition to existing triggers, RLF can also be caused by consistent UL LBT failures. Therefore, RAN2 has agreed to introduce a new cause value, scg-lbtFailure, in SCGFailureInformation. This can also be adopted for EN-DC as the same premise for this feature also holds in EN-DC.
Proposal 3: Introduce a new cause value scg-lbtFailureNR in SCGFailureInformationNR in 36.331.
In the NR-U CR (R2-2001981) which became part of 38.331 v16.0.0, the procedural text for this reporting was introduced in the section for EN-DC. This was a mistake but can be kept if RAN2 agrees to Proposal 3.
Observation 3: No changes are needed to 38.331 due to Proposal 3 since it was already introduced (by mistake).

During the email discussion for drafting of 36.331 CR (R2-2003414) which introduces “Q” on LTE side, one company suggested to have this to be signalled per-cell instead of per-frequency. On the NR side, per-cell list is only used for intra-frequency and only per-frequency Q value was used for inter-frequency. This was based on the RAN1 agreement and parameter list provided to RAN2.
Observation 4: Per RAN1 agreements, the Q value is provided per-frequency for inter-frequency and per-cell for intra-frequency on NR side.
Proposal 4: RAN2 to discuss if a per-cell Q value can be broadcasted in LTE SIB24 for NR-U neighbour cells.
3. Conclusion

In this contribution, we discussed how to improve the interworking between E-UTRAN and NR-U and propose the following:
Observation 1: RSSI/CO measurements are already supported in LTE RRC for LTE LAA.

Observation 2: RAN4 has already agreed to introduce NR-U RSSI/CO measurements for E-UTRAN to NR-U mobility.
Proposal 1: Introduce RSSI/CO measurement and reporting of NR-U frequencies in E-UTRAN in order to improve E-UTRAN to NR-U handover.
Proposal 2: Introduce white-list of neighbour NR-U cells in E-UTRAN (SIB24).
Proposal 3: Introduce a new cause value scg-lbtFailureNR in SCGFailureInformationNR in 36.331.
Observation 3: No changes are needed to 38.331 due to Proposal 3 since it was already introduced (by mistake).

Observation 4: Per RAN1 agreements, the Q value is provided per-frequency for inter-frequency and per-cell for intra-frequency on NR side.
Proposal 4: RAN2 to discuss if a per-cell Q value can be broadcasted in LTE SIB24 for NR-U neighbour cells.
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