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1 Introduction
In this contribution we look into necessary information required for flow control in user plane architectures based on DC and IP tunnel.
2. Discussion
Figure below describes dual connectivity flow control whereby SeNB provides information about successfully delivered PDCP PDU SN, lost PDCP PDU SN, UE buffer size, and E-RAB buffer size over X2 interface. PDCP status will ensure PDCP SNs on the flight and buffer size is the desirable buffer size indicating how much data can be accepted by the SeNB.
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Figure 1: Flow control in dual connectivity
For LTE-WLAN aggregation architecture the need of flow control for 3C was agreed in RAN2#89bis. 

	7a
For a 3C architecture flow control is necessary for the eNB to determine the amount of data to route towards the WLN. (FFS whether flow control runs between WLN and eNB or whether the feedback could e.g. be provided by the UE.)


For 2C, it was agreed during RAN2#89bis that feedback will be provided  

	7b
For a 2C architecture at least feedback is needed for the eNB to avoid that more than half the PDCP sequence number space is brought in flight. (FFS whether this is provided by a flow control mechanism from the WLN or by the UE)


Based on this agreement for 2C, eNB will have no information about UE buffer size and E-RAB buffer size in the WLAN AP. 
Observation 1: eNB will have no information about UE buffer and E-RAB buffer size in the WLAN AP if only feedback is transferred in 2C architecture.
UE buffer size and E-RAB buffer size will help determine the data rate with which data can be pushed by the eNB towards WLAN AP. If e.g. WLAN AP indicated desired buffer size as “0” then it would imply that it can no longer accept the packets and based on QoS agreement, in worst case, eNB may either bring the bearer back to itself or perform aggregation with another WLAN AP. This situation may occur before half of the PDCP PDU SNs are in flight. However, it may be difficult to get the buffer information from WLAN AP and this is an equally valid concern for 3C option.
Observation 2: If WLAN AP cannot provide the desired buffer size information, then the eNB will have no information about UE buffer and E-RAB buffer size in the WLAN AP in 3C architecture, either. 
Further, RAN2 is discussing GTP tunnel versus IP tunnel architecture and figures below describe these two options: 
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Figure 2: GTP tunnel based architecture
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Figure 3: IP tunnel based architecture [Ref: R2-151478, ALU]
In case of IP tunnel architecture, RAN2 assumption is that UE will provide the necessary flow control information. This information may include PDCP status report. Additionally, eNB may receive WLAN channel utilisation, BSS load, WLAN backhaul data rate, BSS Average Access delay, BSS AC Access delay etc. But these metrics are received per WLAN AP and not per UE or per bearer granularity and difficult be used by the eNB to ensure the required QoS for a bearer can be met.
Observation 3: IP tunnel architecture will rely on UE assistance information for flow control and measurements reported over WLN-eNB interface. This combination cannot provide flow control in determining packet transmission over WLN-eNB interface.
The channel availability and data rate supported for a bearer in WLAN depends on many factors like interference from neighbouring APs or other ISM devices being used in the neighbourhood and number of UEs supported by the AP itself and scheduling priority of different bearers (if priority is supported). eNB must be aware of the data rate which WLAN AP can support in order to guarantee the agreed QoS for a UE or a bearer.
Proposal: RAN2 to discuss whether buffer information and WLAN channel availability information is needed on per UE/per bearer basis in the eNB.
3. Conclusion

We propose RAN2 to discuss and agree on following observations and proposal:
Observation 1: eNB will have no information about UE buffer and E-RAB buffer size in the WLAN AP if only feedback is transferred in 2C architecture.

Observation 2: If WLAN AP cannot provide the desired buffer size information, then the eNB will have no information about UE buffer and E-RAB buffer size in the WLAN AP in 3C architecture, either. 
Observation 3: IP tunnel architecture will rely on UE assistance information for flow control and measurements reported over WLN-eNB interface. This combination cannot provide flow control in determining packet transmission over WLN-eNB interface.

Proposal: RAN2 to discuss whether buffer information and WLAN channel availability information is needed on per UE/per bearer basis in the eNB.
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