Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2#105	Tdoc R2-1900401
Athens, Greece, 25th February – 1st March 2019	

Agenda Item:	11.9.2
Source:	Ericsson
[bookmark: _Hlk299801]Title:	Make-Before-Break handover
Document for:	Discussion, Decision
Introduction
[bookmark: _Hlk361014]At the RAN#80 meeting in June 2018, a new Rel-16 work item was approved [1] with the purpose to further enhance NR mobility by reducing handover interruption time and improve mobility robustness. RAN2#105 is the first meeting where the NR mobility enhancement work item will be discussed.
In this contribution we discuss some general aspects of a potential Make-Before-Break (MBB) handover solution for NR as a mean to reduce interruption time.
Mobility interruption enhancements in Rel-16
In the NR mobility enhancements Work Item Description [1], Make-Before-Break (MBB) is identified as one of the potential solutions to reduce handover interruption time at an inter-node handover. The WID also states that “LTE mobility enhancements should be used for baseline for fast handover failure recovery, Make-before-break and RACH-less handover”.
It is obvious that the Make-Before-Break solution as defined in Rel-14 does not meet the handover interruption time as required in the LTE Rel-16 Work Item “Even further Mobility enhancement in E-UTRAN” [2], and certainly not the handover interruption time as required in the corresponding NR WID “NR Mobility enhancements” [1].
This implies that the current work for an enhanced MBB solution in LTE Rel-16 should rather be the base for a potential MBB solution in NR.
Considering an enhanced MBB solution in LTE also seems to be the preferred solution among most companies (ref. email discussion for minimizing user data interruption [3]), it seems reasonable to start a similar study for an MBB solution in NR.
[bookmark: _Toc523822][bookmark: _Toc769172][bookmark: _Toc770842][bookmark: _Toc784529][bookmark: _Toc947621][bookmark: _Toc952283][bookmark: _Toc1042404]The study phase for reduced handover interruption time in NR should include a solution based on the enhanced MBB solution currently discussed for LTE.
Make-Before-Break solution in LTE vs NR
One of the most obvious differences between the two work items in NR and LTE on mobility enhancements [1] and [2], is the requirement on reduced handover interruption time.
In LTE, the target for reduced user data interruption time during handover is to come as close as possible to 0ms, while for NR, 0ms interruption time is one of the requirements to provide seamless handover UE experience.
Mobility performance is one of the most important performance metrics for NR and there is also a demand to achieve 0ms handover interruption time in many scenarios, especially in URLLC type of services which also requires 1ms of end-to-end delay in some scenarios.
[bookmark: _Toc1042401]The requirement on reduced handover interruption time is stricter in NR compared to LTE.
Another difference between the two work items is that the NR WID also defines SCG change as part of the objective to reduce interruption time and improve reliability. I.e. apart from a regular inter-gNB handover, solutions shall be studied to reduce interruption time during SCG change with simultaneous connectivity with source and target cell.
[bookmark: _Toc1042402]Solutions to reduce interruption time during SCG change is part of the objectives in the NR WID.
In Rel-14, the change of SeNB procedure was improved with a Make-Before-Break solution similar to the MBB solution introduced for a regular inter-eNB handover. For instance, when Make-Before-Break SeNB change is configured, the UE maintains the connection to the source SeNB after receiving the RRCConnectionReconfiguration message and until the UE executes initial uplink transmission to the target SeNB. This means that the MBB solution for SeNB change in Rel-14 suffers from the same shortcomings as the MBB solution for a regular inter-eNB handover in Rel-14.
[bookmark: _Toc1042403]The MBB solution for SeNB change in Rel-14 suffers from the same shortcomings as the MBB solution for a regular inter-eNB handover in Rel-14.
As explained in our companion paper [4], we think it is more important to reduce interruption time for a regular handover, since at an SCG change the UE can continue to transmit and receive data via the MCG. However, if the additional work to specify a solution to reduce interruption time at an SCG change is limited, then we are open to consider this in Rel-16.
If so, a potential solution to reduce interruption time during SCG change in MR-DC can be based on the MBB solution for SeNB change in Rel-14. But similar to the study of reduced handover time in NR, the currently studied MBB improvements in Rel-16 for a regular inter-eNB handover should also be considered.
[bookmark: _Toc769173][bookmark: _Toc770843][bookmark: _Toc784530][bookmark: _Toc947622][bookmark: _Toc952284][bookmark: _Toc1042405]If reduced handover interruption time for SCG change is to be supported in NR, a solution based on the enhanced MBB solution currently discussed in LTE Rel-16 should be considered.

Conclusion
[bookmark: _GoBack]In section 3 we made the following observations:
Observation 1	The requirement on reduced handover interruption time is stricter in NR compared to LTE.
Observation 2	Solutions to reduce interruption time during SCG change is part of the objectives in the NR WID.
Observation 3	The MBB solution for SeNB change in Rel-14 suffers from the same shortcomings as the MBB solution for a regular inter-eNB handover in Rel-14.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The study phase for reduced handover interruption time in NR should include a solution based on the enhanced MBB solution currently discussed for LTE.
Proposal 2	If reduced handover interruption time for SCG change is to be supported in NR, a solution based on the enhanced MBB solution currently discussed in LTE Rel-16 should be considered.
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