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1
Introduction
At RAN2#104 meeting, simultaneous connectivity related solutions were discussed. And we had the following agreement [1].

Agreements

1
We aim to consider some form of multiple connectivity during study phase depending on RAN4 reply on applicability to different scenarios.

According to RAN4 reply [2], in some scenarios UE supports simultaneous reception/transmission from/to source and target cells, in some other scenarios UE only support simultaneous reception but not simultaneous transmission, e.g. in intra-frequency asynchronous handover scenario. In this paper, we discuss about how to transmit Msg1 and Msg3 for UE that doesn’t support simultaneous transmission during eMBB handover.
2
Discussion
Although the detailed eMBB procedure is not determined, one thing is deterministic. That is UE has to perform RACH procedure while it maintains the data exchange with source cell. If eMBB handover is feasible, at least simultaneous downlink data reception should be supported. And if UE is equipped with 2 RF chains and 2 FFTs it can support simultaneous uplink transmission, if UE only has one RF chain or one FFT, the TDM based multiplexing mechanism is needed. It means only one uplink path is available at any time, either used for source cell or used for target cell.
If the uplink path is separated based on pre-configured pattern, all UE behaviour and eNB scheduling can be deterministic. But during RACH procedure, the issue is UE decides when to send PRACH preamble, and the eNB cannot predict the exact timing. If the target eNB provides dedicated PRACH preamble resource which is periodic, the source eNB only know the possible timing but not the exact timing. And if the target doesn’t provides dedicated preamble resource, the source eNB won’t know the exact timing either. 
Observation 1: source eNB doesn’t know the exact timing for sending preamble in UE side during eMBB handover.

If UE starts to transmit preamble to target cell, it cannot respond to uplink scheduling and perform HARQ feedback for downlink transmissions. Considering the uplink path transition delay and possible subframe mismatch, there may be a duration time including several subframes during which UE cannot transmit anything to source cell.

Observation 2: if UE transmits preamble to target cell, there is a length of time when it cannot respond to uplink scheduling and perform HARQ feedback for downlink transmissions of source cell. 
We can call this length of time an uplink gap. This gap is different from measurement gap. During measurement gap UE is supposed to do measurement for neighbour cells and it cannot receive/send data from/to serving cell. But during this uplink gap UE is still able to receive data from both cells, but only uplink transmission to target cell is supported. After this uplink gap the UE can adjust its uplink capability to source cell. The same gap can also be applied for Msg3 transmission in RACH procedure, which is illustrated in Fig.1. In this figure the gap length is assumed to be 5 subframes.
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Figure 1 uplink gap for target cell 
It is necessary to make source eNB know the gap information, e.g. starting subframe and gap length, so that source eNB can avoid to perform uplink scheduling and expect HARQ feedback during the gap.
Observation 3: It is necessary to make source eNB know the gap information, e.g. starting subframe and gap length, so that source eNB can avoid to perform uplink scheduling and expect HARQ feedback during the gap.

As the source eNB cannot predict the exact preamble timing, it’s better to let UE inform the start of the uplink gap. The gap length can also be informed or it can also be pre-configured by source eNB.
Proposal 1: UE informs source eNB the start of the uplink gap, and the gap length can also be informed or it can also be pre-configured by source eNB.

3
Conclusions
This contribution has discussed the uplink gap for Msg1 and Msg3, and we have the following observations and proposal:
Observation 1: source eNB doesn’t know the exact timing for sending preamble in UE side during eMBB handover.

Observation 2: if UE transmits preamble to target cell, there is a length of time when it cannot respond to uplink scheduling and perform HARQ feedback for downlink transmissions of source cell. 
Observation 3: It is necessary to make source eNB know the gap information, e.g. starting subframe and gap length, so that source eNB can avoid to perform uplink scheduling and expect HARQ feedback during the gap.

Proposal 1: UE informs source eNB the start of the uplink gap, and the gap length can also be informed or it can also be pre-configured by source eNB.
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