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1          Introduction

In the previous RAN2#76 meeting the followings were agreed:

RLC data split is adopted as data split option for inter-NodeB aggregation.

PDCP split will not be considered any more.

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.

This contribution explores the RNC-centric, UE-centric and RNC+UE-centric data split solutions under the context of inter-NB aggregation in multi-flow transmission.

2         Discussion
In inter-NB aggregation, the data is split at the RLC layer in the RNC.  Since the radio propagation condition and scheduling may be different in different NBs, the packet from the different streams can arrive at different times leading to gaps in the reception of the reception of the sequence of packets leading to packet skew.  The gaps in packet sequence number may also arise from packet loss.  Hence, there is a need for the network and/or UE to determine whether a gap is due to packet skew or packet loss to avoid unnecessary delay or retransmissions.
Both the RNC-centric [1] and UE-centric [2] solutions make use of a timer when a gap in the packet sequence number is detected.  Here, a packet is considered loss if the gap is not filled when the timer expires and a retransmission is executed.  Since the RNC can keep track of the NB in which the RLC PDU is routed, it can make use of this information to improve the probability of correctly detecting a packet skew.  For example, the RNC can assume that a RLC PDU is lost if the Sequence Number (SN) of the missing PDU is smaller than the last sequence number of the NB in which this missing packet is routed.
In [3] it is proposed that the NB provide information or indication to the RNC to help in detecting a packet skew.  For example, the NB is aware whether a higher priority packet has pre-empted a multi-flow transmission and can therefore inform the RNC so that it can take the necessarily action faster (e.g. if it is a lost then it can perform retransmission of the missing packet without waiting for the timer to expire).  The NB can also give an indication (e.g. based on UE CQI) of the radio condition of its link or the number of retransmission required for a packet to help the RNC make an informed decision.
In the previous meeting, it is also suggested that a combination of RNC-centric and UE-centric is possible.  The UE may have information e.g. the radio condition e.g. the SNR of received packets in the downlink that can be useful to the RNC in detect for a packet skew.  For example, if the radio condition is poor, the probability that the packet is loss is higher and the RNC execute a retransmission.

It is obvious that the more information that the RNC has, the better the packet skew detection is.  However, the value of this information vs the difficultly in transporting it to the RNC should be considered.  Transporting information from the NB to the RNC can be done easily via the Iub.  The information can be reduced (e.g. an indication of the probability a packet is skewed).  On the other hand transporting information from the UE is performed over the air interface and may be costly.
Proposal 1: The NB provides information/indication to the RNC for determining the probability that a packet is lost or skewed.
Proposal 2: Discuss the need for a combined RNC and UE centric solution and how UE transport information to the RNC.

3         Conclusion
In this contribution we discussed the packet skew issue in inter-NB aggregation for multi-flow transmission.  It is noted that the more information available at the RNC, the better the RNC can detect a packet skew.  The additional information can be obtained from the NB and UE.  It is therefore proposed that:

Proposal 1: The NB provides information/indication to the RNC for determining the probability that a packet is lost or skewed.
Proposal 2: Discuss the need for a combined RNC and UE centric solution and how UE transport information to the RNC.
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