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1. Introduction

In this contribution, we show how the sequence numbering and outer ARQ can be performed at the E-Node-B. We assume that the old E-Node-B does buffer forwarding to the new E-Node-B when the UE does a handover to the new E-Node-B. We discuss the context information that should be transferred between old and new E-Node-Bs to avoid resetting outer ARQ. 
2. Outer ARQ context transfer
We show how we can use ARQ context transfer between E-Node-Bs to prevent them from using overlapping sequence numbers, and for matching acknowledgments (either explicit outer ARQ acks or implicit acks from the HARQ layer) from UE with the corresponding downlink blocks sent from the old E-Node-B. We also show how the new E-Node-B gets information on what blocks received by the old E-Node-B in the uplink need to be acked or nacked. Note that we do not assume or recommend any particular ARQ protocol (e.g., nack-based, ack/nack-based, etc.), but merely detail the ARQ information that needs to be transferred to resume the ARQ protocol in the new E-Node-B.
After a handover occurs, the old E-Node-B transfers the following to the new E-Node-B for downlink traffic (see Figure 1):

1. All new data that have never been transmitted over the air. 
2. The sequence number up to which all blocks have been acked by the UE.
3. The sequence numbers of blocks, beyond the block in item 2, which have been acked by the UE.

4. The set of blocks (and their sequence numbers) that have been transmitted to the UE for which there have been no acks or nacks.
5. The set of blocks (and their sequence numbers) that have been transmitted to the UE for which there have been nacks, but which have not been retransmitted yet.
6. The set of blocks (and their sequence numbers) that have been retransmitted after receiving a nack. 
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Figure 1. Illustration of context for downlink traffic
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Figure 2. Illustration of context for uplink traffic

The old E-Node-B transfers the following to the new E-Node-B for uplink traffic (see Figure 2):

7. The sequence number up to which all blocks have been acked by the old E-Node-B. We are also assuming that these blocks will be sent by the old E-Node-B directly to the AGW. 

8. The set of sequence numbers (beyond the number in item 7) for which nacks have been sent to the UE

9. The set of sequence numbers for which NACKs need to be sent to the UE
10. The set of sequence numbers of blocks which have been successfully received by the old E-Node-B, but for which acks have not been sent to the UE

11. If in-order delivery is required (in which case the old E-Node-B would not have transferred the successfully decoded blocks beyond the sequence number in item 7 to the AGW), the old E-Node-B transfers those blocks that have been successfully received but not yet sent to the AGW. If in-order delivery is not required (in which case the old E-Node-B would have already transferred the successfully received blocks beyond the sequence number in item 7 to the AGW),  the old E-Node-B lets the new E-Node-B know the sequence numbers of all those blocks (beyond the sequence number mentioned in item 7) that were successfully received and transferred to the AGW 
For downlink traffic, when the new E-Node-B receives acks or nacks for the blocks transmitted by the old E-Node-B, it can match the sequence number that is being acked or nacked with the sequence numbers that were used by the old E-Node-B because it has this context information from the old E-Node-B. When the new E-Node-B receives a nack for a block previously sent by the old E-Node-B, then it retransmits the block. 

3. Conclusions

The proposal in this contribution outlines a scheme that
· Avoids overlapping sequence number usage by the new and old E-Node-Bs
· Avoids loss of ARQ state information due to handover by use of ARQ context transfer between new and old E-Node-Bs
