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1 Introduction

The work item for multiflow data transmission [1], was approved at RAN#53. One of the objectives of the work item is to specify HSDPA multiflow data transmission techniques where cells may reside in different NodeBs (inter NodeB aggregation). 

This requires a data split mechanism in the RNC. Two main data split options have been so far identified: “RLC split” and “PDCP split”. The “RLC split” option can be further split into 2 different sub-options, depending on how the reception of out-of-order PDUs, which causes SN gaps (“skew”), is handled: “UE-centric” and “RNC-centric”
In this paper we provide some considerations on the 3 options mentioned above and propose the possibility of adopting both UE-centric and RNC-centric RLC data split options, letting the network activate/deactivate the UE-centric solution. 
2 Discussion
2.1 RLC vs. PDCP

Several papers have been presented, at RAN#275bis meeting, describing merits and drawbacks of the RLC split option vs. the PDCP one (ref [2], [4], [5])
Regarding the drawbacks related to the PDCP data split option, it has been highlighted that such an option would require several enhancements to the PDCP protocol specifications in order to provide with in sequence delivery, re-ordering functionality and re-transmission mechanisms. Another significant problem with the PDCP split would be how to handle the radio link removal (e1B), which is not an unlikely case in multiflow scenarios. It was also pointed out during RAN2#75bis meeting that PDCP data split option necessarily affects also the underlying RLC protocol, requiring for instance 2 RLC entities, hence implying changes also in the UL  and not only in the DL.  
In light of these considerations, we regard the RLC split option to be the most suitable for the multiflow data transmission purpose.

A possible protocol stack for the inter-NodeB aggregation is the one described in [6] and reported below for convenience:
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Figure 1: An example of protocol stack for inter-NodeB multiflow data transmission

Proposal 1: RLC data split is adopted as data split option for inter-NodeB aggregation 
2.2 RLC UE-centric and RNC-centric options
The way the SN gaps are handled autonomously by the UE (i.e. without any intervention by the network), referred to as RLC UE-centric solution, has been analysed in several documents (e.g. [6],[7])
In this approach, the UE determines if a missing PDU is due to a genuine loss or due to “skew”. This is done using one or more UE timers that are started as soon as a gap is detected: if the timer expires before the gap is filled, the missing PDUs are regarded as genuine loss and a status report (NACK) is sent to the network. If the gap is instead filled before the timer expiry, then the timer(s) is/are stopped and no status reports are triggered.

The main advantage of this approach is to minimise the amount of un-needed status reports (due to “skew”).

The main disadvantage of this approach is how to determine the timer values since these values would probably need to be chosen in function of radio link load, RLC PDU RTT etc. Given the dependency of these values from network parameters, it would be advisable to let the network set them and activate/deactivate the UE-centric solution. Similar considerations would apply to other possible parameters used for the UE-centric solution.
In the RNC-centric approach (e.g. [3],[5]), the UE will trigger a status report as soon as it detects a SN gap. As soon as the network receives a NACK, it starts an internal timer. If the gap is not filled before the timer expiry, the RNC re-transmits the missing PDUs. If the gap is filled, the timer is stopped.
The main disadvantage of this approach is that the UE will send many status reports due to “skew” and not due to genuine loss. However this problem can be mitigated by a proper choice of the Timer Status Prohibit (TSP). Furthermore, since the network has knowledge of the link loads, it would be advisable to give the network the possibility to maintain some control over the SN gap detection algorithm, by means of the RNC-centric solution. 
Regardless of the chosen UE-centric solution, if any agreed, we think that the network may implement some RNC-centric solutions to cope with the limitations of the UE-centric solutions. A combination of both is likely to co-exist in real networks. Even though [3] and [5] presented one possible RNC-centric solution, we foresee that other solutions are possible and may not need any standardization effort. The RNC-centric solution does not exclude the UE-centric one (and vice versa) and the 2 options may be used at the same time.

Proposal 2: 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. It should be possible to combine UE-centric and RNC-centric RLC data split solutions
3 Conclusion

RAN2 is kindly requested to discuss and agree the following proposals:

Proposal 1: RLC data split is adopted as data split option for inter-NodeB aggregation 
Proposal 2: 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. It should be possible to combine UE-centric and RNC-centric RLC data split solutions
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