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1. Introduction

During intra-LTE inter-eNB handover (HO), downlink PDCP SDUs are forwarded from the source eNB to the target eNB. The optimization to only retransmit the downlink PDCP SDUs not yet acknowledged by the UE was agreed in Orlando [1]. In order to further optimize the transmission, after synchronization to the target radio cell, the UE may send PDCP status information to the target eNB. Such status information specifies which PDCP SDUs, identified by their corresponding PDCP Sequence Numbers (SNs), it already successfully received. Two different approaches exist for the UE to send such PDCP SN status information:

1) by a new PDCP Status Report protocol [2]
2) by reuse of the RLC Status Report protocol
In an earlier tdoc we already showed the possibilities for RLC status reporting during handover [3]. In the present document we show that the PDCP SN status information can easily be transported within the RLC status report to the target eNB, hence avoiding unprofitable protocol definition on the PDCP layer.
During RAN2#56 meeting in Riga, further optimization of the intra-LTE intra-eNB HO such as the maintenance of the RLC context in the target radio cell was presented in [4]. The discussion showed that other partners share the view that intra- and inter eNB HO shall be treated in different ways [5]. As a consequence, during intra eNB HO, the PDCP layer will not need any PDCP SN status information and the transmission of the corresponding RLC status report can thus be avoided. We propose to include a polling indication in the handover command message for this purpose.
2. Discussion

Recent decisions imply that the PDCP layer exchanges information about PDCP SDUs that were not yet successfully received by the UE. As such a protocol does not yet exist it would need to be specified. The peer-to-peer exchange of such control plane data for the PDCP layer relies on the transmission via the RLC layer. That means that the RLC layer will be responsible to transfer the PDCP SN status information, probably within an RLC AMD PDU. For the operation of RLC acknowledged mode (AM), a protocol for the exchange of RLC status information will be needed.
As the transfer of the PDCP SN status information thus is performed via the RLC layer and an RLC status reporting scheme is involved, it is evident that the RLC status reporting protocol can be used to exchange PDCP SN status information directly.

The generation of the RLC status report message can be triggered by the RRC layer within the UE.

2.1. Status report after synchronization in the inter eNB handover case
To be able to distinguish between the PDCP SN status information and the RLC status information, instead of defining separate messages and separate protocols, a simple identifier will be sufficient within the RLC status report message. However, in the case of an inter-eNB handover, such an indication may implicitly be derived from the fact that the RLC status report message is received by the target eNB just after the synchronization and the corresponding RACH access procedure of the UE. As the target eNB was informed by the source eNB about the UE context, it knows in advance about the need for PDCP SN status information exchange for each radio bearer (RB), in case of an inter eNB HO. Hence, the target eNB knows in advance that the HO Confirm message is combined with or followed by an RLC status report that carries PDCP SN status information (Fig. 1).
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Fig. 1:  Status Report in case of intra LTE HO; no distinction between inter eNB HO and intra eNB HO. Figure adapted from [3].
2.2. Optimization for intra eNB and inter eNB handover

It is common understanding that the behaviour of both, UE and eNB in case of intra eNB handover can be optimized, e.g. due to the fact that the PDCP SN status information is not needed, because the underlying RLC layer is not reset. Then the complete PDCP SN status reporting is obsolete.
However, the UE does not necessarily know whether an intra eNB or an inter eNB handover is performed. To inform the UE about the type of Handover and to enable or disable the PDCP SN status information transfer via the RLC status reporting protocol, a simple polling identification within the Handover Command message shall be included (Fig. 2). Such a polling indication, which is then contained in each HO command, enables the status reporting in case of inter eNB handover and disables it in the intra eNB handover case.
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Fig. 2:  Intra LTE HO, optimized for intra eNB and inter eNB handover.
3. Conclusion

Proposal:

· RLC status reporting shall be reused for the PDCP SN status reporting during intra LTE, inter eNB mobility.

· An indication within the RLC status report shall be present to distinguish between PDCP SN and RLC SN.
· For optimization of intra eNB handover, a polling indication in the HO command shall be used to enable the status reporting for inter eNB HO and to disable the status reporting for intra eNB HO.
Advantages:

· No PDCP protocol definition needed for the PDCP Status Reporting.

· Obvious optimization of the intra eNB HO case:
· No reset of the RLC layer.

· No need for PDCP SN status information exchange.
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