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1 Introduction

During the RAN2#76 meeting, the following agreements were reached with regards to the skew handling in multiflow operations:

· The RNC-centric RLC data split option should always be allowed. 

· If any UE-centric solution is agreed, it should be possible for the network to enable/disable it. 

· If any UE-centric solution is agreed, it should be possible to combine UE-centric and RNC-centric RLC data split solutions.

· UE solutions will be considered further.

During the RAN2#77 meeting, companies discussed about the introduction of the UE side solution to handle skew, which can be based on, but not limited to, the functionality of the E-UTRA t-Reordering timer. During the RAN2#77bis meeting, it was agreed to introduce the UE side re-ordering timer; the exact details were, however, left for further discussions.

Purpose of this document is to analyse and propose further details for the UE side re-ordering timer.

2 Discussion

For the inter-site Multiflow operation, there exists a situation when RLC PDUs with consecutive numbers arrive in different order because they are scheduled from different sites. As a result, when a UE sends back the STATUS PDU the network fails to distinguish in certain cases whether a particular NACK corresponds to the gap in the sequence number space due to inter-site scheduling/transmission delays or due to indeed a genuine loss. This may have a negative impact on performance because the network may either retransmit unnecessarily an RLC PDU or, on the contrary, delay the retransmission of the lost RLC PDU. 

When considering the merits of a possible UE-centric solution, we believe it should meet the following requirements:

· Easy to implement

· Minimal impact on the standardization

· Do not set high requirements on the UE side

· Is controllable by the network and  can be turned completely off

As presented earlier in [2], the reordering functionality for LTE RLC AM PDUs, which is based on the timer t-Reordering, seems to fulfill these criteria. The same proposals were also presented during the RAN2#77 meeting in [3] and [4]. This scheme relies on a timer (t-Reordering), which is started when a gap is detected. If the gap is not filled and the timer expires, a STATUS PDU report is triggered. The details of this algorithm can be found in TS 36.322 [5]. Since the exact timer value is given to a UE by the network, the latter controls the UE side mechanism and can combine it with its internal mechanisms, if any.

Thus, in light of the simplicity of the algorithm, its applicability to the cases already analyzed in the past, together with the merits listed above, we propose:

Proposal 1: Introduce the UE side t-Reordering timer to handle skew in the Multiflow inter-site operations.

At the same time, by acknowledging the fact that a few proponents have already expressed an interest in considering further optimizations and enhancements on top of the reordering timer, we suggest to discuss them. 

Proposal 2: Discuss further optimizations on top of the UE side t-Reordering timer.

3 Conclusion

In this discussion paper, we have presented the so-called skew issue and performance issues that it can cause when the network fails to differentiate between the skew and the genuine packet loss. The aforementioned problem can be mitigated by the introduction of the UE side solution, which can be similar to the existent t-Reordering timer already adopted for E-UTRA.  

Proposal 1: Introduce the UE side t-Reordering timer to handle skew in the Multiflow inter-site operations


Proposal 2: Discuss further optimizations on top of the UE side t-Reordering timer.
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