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Text proposal 
5.x Radio-aware TCP optimization
Radio-aware TCP optimization solutions are proposed to solve the issue 2, i.e. TCP E2E delay with throughput decreasing.
5.x.1 Radio-aware TCP solution
TCP congestion control is the mechanism to adapt the TCP to low layer sending rate with low layer link status. Current TCP congestion control algorithms estimate low layer status based on TCP ACK feedback: packet loss (timeout), duplicated ACK and RTT. The estimation is not accurate and timely due to long TCP E2E delay. If low layer could directly tell its status (throughput, buffer level) to TCP, the TCP congestion control accurate would be significantly improved.
5.x.1.1 Throughput Prediction
UE throughput is determined by how much time/frequency resource the UE can get and spectral efficiency. Spectral efficiency is related with channel quality, e.g. CQI. The time/frequency resource is related with cell load and QoS. 
The predicted throughput, i.e. Achievable Data Rate (ADR), can be expressed as:
,
Where W is the system bandwidth which can be acquired from SIB1 in LTE system; the UE spectral efficiency can looks up the CQI table in [x: TS36.213]. The load information is the percentage of time/frequency resource a regular DRB can get. RAN delivers load information to UE via either broadcast or unicast.
Up to UE implementation, filtering mechanism may be considered to avoid large fluctuation of predicated ADR.
If UE could further get L2 buffer level information , the TCP congestion window can be set as,
,
where  is the predefined threshold of layer 2 buffer queue length, which is determined per the delay requirement of the TCP flow. The cwnd can be used in both slow start phase and congestion avoidance phase of TCP.
5.x.1.2 Radio-aware TCP congestion control procedure
Figure 5.x.1-2 is the example message flow radio-aware TCP congestion control for DL TCP. The procedure for UL TCP is similar.


Figure 5.x.1-2 Layer 2 information delivery in downlink TCP
5.x.2 Network assisted radio-aware TCP solution


Figure 5.x.2-1 Network assisted radio-aware TCP solution
1. At reception of optimization request, CN may perform UE eligibility check. “UE eligibility check” is necessary in case the optimization is performed for only some kind of user subscription and differentiate charging may be performed. After UE eligibility check, CN sends TCP optimization response to UE to accept or reject the TCP optimization request.
2. Upon decision to perform TCP optimisation, the CN will request eNB to report achievable data rate (ADR), for this UE.
In this step, the CN can also configure the reporting criteria and other related information.
During handover procedure, CN may configure the target eNB to report optimization parameters by CN request. No more eligibility check is needed.
3. According to the ADR assistance info report configuration, eNB reports the required ADR assistance info to CN.
This can be reported periodically or event triggered by CN configuration (e.g. ADR drops below a certain threshold). 
4. CN sends ADR assistance info to TCP server; then TCP server set/update its congestion window accordingly.
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