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1
Introduction

As the NR SI was completed and the NR WI has been started after the RAN#75 meeting [1], one of the tasks for NR WI is to specify the handover procedure. 
During the previous RAN2 meetings companies have been discussing extensively which mobility mechanisms should be adopted for NR and which one should become the baseline. As the outcome, RAN WG2 has concluded after the RAN2#97bis meeting that the Rel-8 LTE mobility procedure should be considered as the baseline mechanism also for NR, while other enhancements can be tackled later once the basic functionality is finalized.

One of the related questions also raised during the RAN2#97bis meeting was which mobility enhancements we can/should also consider for the NSA operation, i.e. when the LTE link works as a master. In this discussion paper we present a coarse overview of mobility enhancements done for LTE Rel-14 and elaborate further on what and how can be applied also for the NR NSA operation.
2
Mobility enhancements for NR NSA
For the sake of further clarity, it is worth noting one more time that the NR NSA operation is eventually a form of the dual-connectivity, for which one link (master) is configured with LTE and another one is NR. From that perspective the overall configuration does not differ significantly from the corresponding LTE-LTE dual-connectivity, for which Rel-14 LTE has introduced the following mobility enhancements: make-before-break (MBB), RACH-less, and combined MBB and RACH-less procedure. The main properties of the aforementioned enhancements are summarized as follows:
-
In RACH-less handover, UE omits the random access procedure in the target cell. With regards to it, the following aspects can be noted for the RACH-less handover. Its applicability can be limited only to the intra-frequency intra-gNB cases, and/or handover to the small cells. Furthermore, NR RACH is still being discussed and it is not clear yet whether RACH can be omitted at all due to e.g. beam management.

-
In MBB handover, the UE maintains the communication with the source cell as much as possible which can be applied even for handover between cells belonging to different gNBs. In that sense one can expect wider applicability of the MBB handover enhancement. However, it should be also noted that at least in Rel-14 the MBB feature was defined only for the intra-frequency case.

-
Combined RACH-less and MBB solution just assumes that both features are activated simultaneously, i.e. a UE continues its communication with the source while performing synchronization to the target cell, and skips the RACH procedure in the target cell.
It is important to note one more time that the Rel-14 LTE mobility enhancements can be applied to either the primary or the secondary cell (as decided by the network). As a result, for the LTE-NR NSA operation, all the Rel-14 LTE mobility enhancements can be applied at least to the LTE link, if the UE supports the corresponding features.
Proposal 1:
For the NR NSA operation, the existing Rel-14 LTE mobility enhancements can be applied at least for the LTE link (if a UE supports them).
As for the NR link in the LTE-NR NSA configuration, our preliminary view is that it will depend firstly on which mobility enhancements and mechanisms will be available for NR SA. Referring to the same LTE Rel-14 mobility enhancements and our further considerations in [2], it seems that MBB and RACH-less can be technically applied also for NR, but it requires further technical discussions. Furthermore, NR NSA mobility enhancements also depend on the overall signaling procedure for changing the NR link from one gNB to another.

Proposal 2:
For the NR NSA operation, mobility enhancements for the NR link depend on the corresponding NR SA discussion.
3 Conclusion
In this discussion paper we have considered further potential mobility enhancements for the NR NSA configuration. Based on our preliminary analysis, the existing Rel-14 LTE mobility enhancements can be fully applied to the LTE link, while mobility enhancements for the NR link depend on further technical discussions.  
Proposal 1:
For the NR NSA operation, the existing Rel-14 LTE mobility enhancements can be applied at least for the LTE link (if a UE supports them).
Proposal 2:
For the NR NSA operation, mobility enhancements for the NR link depend on the corresponding NR SA discussion.
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