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1 Introduction

In RAN2 #56bis, it is agreed that PDCP supports reordering of the downlink RLC SDUs at least during inter-eNB mobility. In addition, in the current stage 2 TS 36.300, it is specified that RLC supports in-sequence delivery of upper layer PDUs except at HO in the uplink.
In this contribution, we discuss the complexity when implementing the current agreement on reordering function.

2 Analysis of potential implementations of the currently agreed reordering function
There are two possible implementations for the currently agreed reorder function in PDCP:

(1) During inter-eNB mobility, reordering of downlink RLC SDUs in PDCP is enabled. Otherwise, for non-mobility case, reordering in PDCP is disabled.

(2) In both the mobility and the non-mobility cases, PDCP supports reordering of the downlink RLC SDUs always.

2.1 Complexity analysis

With Implementation (1) above, enabling and disabling the reordering function in PDCP need information of mobility and non-mobility signaled to PDCP. The reordering buffer need be flushed and cleared when it is disabled. 

The starting point to enable reordering is clear, i.e., when HO command is received. However, the starting point to disable reordering is not trivial to decide. After the completion of an inter-eNB handover, the UE starts to receive packet data from the Target eNB. Only the Target eNB can definitely know when the transmission of all the data packets forwarded from the Source eNB has been finished. Consequently, for the PDCP in UE to disable reordering, either the Target eNB sends a signalling message to the UE to indicate the end of the inter-eNB handover or the UE has to implement a special mechanism, e.g. time out after receiving HO command, to detect this by itself. Neither way is trivial. With all this complexity and potential signalling overhead, we don’t see any gain in this kind of implementation.

On the other hand, with Implementation (2), mobility or not is transparent to PDCP. No signaling on mobility and non-mobility is needed for PDCP. No delay or side effects are foreseen. Therefore, we propose the following:

Proposal 1: Implementation (2) is preferred because of less complexity and less signaling requirement.

2.2 Necessity of in-sequence delivery in RLC?

If PDCP always supports reordering of the DL RLC SDUs as in Proposal 1, in-sequence delivery by RLC becomes redundant. A straightforward UE implementation needs duplicated buffers for two reordering queues in RLC and PDCP. Even for a smart UE implementation with share buffer for reordering queues in RLC and PDCP, RLC header need be processed carefully. Consequently, complexity of data structure of a smart UE implementation increases. And there is no gain for RLC in-sequence delivery compared with the case that in-sequence delivery is not supported by RLC.

Proposal 2: In-sequence delivery in RLC is not supported.

3 Conclusions

If the complexity analysis is agreed, we propose to cover the following two proposals in the stage 2 TS.

Proposal 1: PDCP supports reordering of downlink RLC SDUs whether in mobility or not.

Proposal 2: In-sequence delivery of upper layer PDUs is removed from the RLC supporting functions.













































































































































































































































































































































































































































































































































































































