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1
Introduction
The feMob work item [1] was approved at RAN#80, and simultaneous connectivity with both source cell and target cell solutions have been considered as potential solutions to achieve close to 0ms interruption, e.g. eMBB solution and DC based solution which are also called split bearer and non-split bearer solutions from the point of view of high layer protocol stack. A LS [2] has been sent to RAN4 and RAN1 to ask about the feasibility to perform simultaneous reception/transmission form/to two eNBs. In our companion paper [3], we propose only one uplink connectivity is maintained to guarantee uplink coverage and reduce UE cost. In this paper, we provide further analysis on how to implement uplink feedback for dual downlink data transmission.
2
Discussion
No matter for split bearer and non-split bearer solutions, UE is supposed to support simultaneous uplink transmission to both source eNB and target eNB. If it is feasible no other enhancement need to be considered. But at the same time the uplink coverage performance often suffers from the limited UE power, especially in the cell edge. When we talk about handover it happens in the cell edge with a high probability, so we still need to consider the uplink coverage issue. If simultaneous uplink transmission is performed, it means the uplink transmission power need to be shared between two links, which will make the uplink coverage even worse. And from the UE cost perspective, additional TX is too expensive to afford. Based on the analysis above, it’s better that only one uplink data connectivity is maintained for low cost and unchanged uplink coverage performance.
Then one issue arises, that is how to perform feedback for dual downlink data transmissions with only one uplink connectivity. Taking eMBB as an instance, after UE finish random access to target cell, UE can send UE data in target cell and will not send UE data to source cell again. But some downlink data may still come from both source cell and target cell during the handover. In target cell UE can provide HARQ feedback, RLC status PDU and PDCP status report for downlink data. But if the uplink data link is not available for the source cell, i.e. PUCCH and PUSCH are not available in source cell, how to accomplish feedback for downlink data transmission of source cell.

We have three options to address this issue:

Option 1: no feedback. It means for the downlink data transmission in source cell, it’s a best effort transmission, the successful transmission rate may be very low. In this case PDCP duplication must be enabled to guarantee the data transmission. So downlink data transmission from target cell is the main stream, and the downlink data from source cell may be complementary more or less.
Option 2: only high layer feedback. If neither PUCCH nor PUSCH in source cell is available, the HARQ feedback cannot be performed. UE can still provide RLC status PDU or PDCP status report by PUSCH of target cell. Then the target eNB can transfer these feedback information to source eNB to help downlink retransmission.
Option 3: HARQ ACK/NACK feedback in source and high layer feedback in target cell. If RAN4 acknowledges PUCCH of source cell is still available during split or non-split bearer handovers, UE can still provide HARQ feedback in source cell. But the high layer feedback has to be done via PUSCH of target cell.
Proposal 1: RAN2 to discuss how to perform feedback for dual downlink data transmission with only one uplink connectivity.
3
Conclusions
In this contribution we provide further analysis on how to implement uplink feedback for dual downlink data transmission, and we have the following proposal:
Proposal 1: RAN2 to discuss how to perform feedback for dual downlink data transmission with only one uplink connectivity.
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