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Introduction
In RAN#80, a new WI was approved [1] to enhance NR mobility. To reduce interruption time during HO/SCG change, the following solutions are considered in this WI.
· Handover/SCG change with simultaneous connectivity with source cell and target cell.
· Make-before-break
· RACH-less handover
In this paper, we provide initial considerations.
Discussion
Handover/SCG change with simultaneous connectivity
There are some solutions to realize the UE transmits and receives signals to/from two cells simultaneously. These solutions have been discussed in the even further mobility enhancement in Rel-16 LTE. In NR, some simultaneous connectivity related features were introduced, and they were discussed based on LTE features. Therefore, when RAN2 discusses the solutions using the Handover/SCG change with simultaneous connectivity in NR, LTE solutions which have being discussed in Rel-16 can be baseline.
Proposal 1: When RAN2 discusses solutions using the Handover/SCG change with simultaneous connectivity, LTE solutions which have being discussed in Rel-16 can be baseline.
In this case, some LTE solutions require plural TXs and/or RXs to transmit/receive signals simultaneously at intra-frequency/inter-frequency cells in synchronous/asynchronous network. RAN2 received the response liaison statement from RAN4 on the feasibility of DC-related mobility enhancements in NR [3]. In this liaison, RAN4 stated that it was feasible that UE performed simultaneous reception/transmission from two intra-frequency cells in synchronous network with single RF chain or dual RF chains, but in asynchronous network case, the feasibility was FFS. RAN2 sent another liaison statement to RAN1/4 about the simultaneous transmission/reception in LTE [4] and this liaison statement mentioned the above FFS point.
To simplify the solution and to avoid the unnecessary discussion, we should start a discussion of these solutions to down-select after receiving the response.
Proposal 2: We should discuss the solutions using the Handover/SCG change with simultaneous connectivity after receiving the response from RAN1/4.
Make-before-break (MBB) and RACH-less handover
LTE MBB was introduced in Rel-14 and it was specified that the UE kept the connection for the source eNB after the reception of RRCConnectionReconfiguration message with mobilityControlInformation and before the UE executed initial uplink transmission to the target cell.
LTE RACH-less handover was also introduced in Rel-14 and it could be introduced when the source cell, the target cell and the UE were synchronized or the target cell was small enough to assume the TA=0. In this case, the UE can follow the legacy handover procedure but skips the RACH related steps.
The interruption time in LTE is between the time the UE receives the end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH when the UE is configured with normal or make-before-break handover, or the time the UE starts transmission of new PUSCH when the UE is configured with RACH-less or combination of make-before-break and RACH-less handover, excluding the RRC procedure delay, and the delays specified in [2]. Interruption time for combination of make-before-break and RACH-less handover is required to be less than Tinterrupt
Tinterrupt = 5 + TUL_grant ms
Where:
-	TUL_grant = 0 ms if UL grant is provided in RRC command.
-	TUL_grant is the time required to acquire and process uplink grant from the target Pcell if UL grant is not provided in RRC command.

Though the Rel-14 MBB/RACH-less HO couldn’t achieve absolute 0ms interruption time and further enhancement has been discussed in LTE Rel-16, it is a good first step to enhance the mobility of NR to introduce solutions equivalent to the Rel-14 MBB/RACH-less HO. To avoid the duplicated discussion, we should wait the discussion of the further enhancement until the LTE discussion is concluded.
Proposal 3: We should discuss the solutions equivalent to Rel-14 MBB/RACH-less HO first and discuss further enhancements after the LTE discussion is concluded.

Conclusion
In this contribution, we have the following proposals:
Proposal 1: When RAN2 discusses solutions using the Handover/SCG change with simultaneous connectivity, LTE solutions which have being discussed in Rel-16 can be baseline.
Proposal 2: We should discuss the solutions using the Handover/SCG change with simultaneous connectivity after receiving the response from RAN1/4.
Proposal 3: We should discuss the solutions equivalent to Rel-14 MBB/RACH-less HO first and discuss further enhancements after the LTE discussion is concluded.
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