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5.3	Solutions for issue 2
5.3.x UE Based Radio-Aware TCP Solution
In this solution, eNB is required to provide assistance information to UE. Based on assistance information from eNB, UE generates and provides L2 assistance information, e.g. ADR (achievable data rate) and L2 buffer level to TCP server for TCP server to perform congestion control more accurately. The ADR is predicted by UE with assistance information e.g. cell load or number of active UEs from eNB. For DL TCP transmission, the L2 buffer information is optionally provided by eNB to UE. For UL TCP transmission, the L2 buffer information is provided from UE modem to HLOS. With the L2 assistance information, the TCP congestion window can be set more accurately. This benefits TCP both in slow start phase and congestion avoidance phase.
Figure 5.3.x-1 is the example message flow for DL TCP. The procedure for UL TCP is similar.


Figure 5.3.x-1 Layer 2 assistance information delivery in downlink TCP
1. Upon decision or command to activate TCP optimization, eNB sends radio aware assistance information to UE.  This can be reported periodically or event triggered;
2. At reception of eNB assistance information, UE generates server understandable data rate control information, e.g. Layer 2 assistance information including ADR and/or Layer 2 buffer level. And UE sends the data rate control information to TCP server. Then TCP server sets or updates its cwnd size accordingly.
Eligibility check similar to that provided for solution 1 of issue 1 may be applied, in case TCP optimization is only applied to some kind of user subscription, e.g. VIP users. 
Potential impact:
1. eNB sends assistance information to UE.
2. UE generates Layer 2 assistance information according to the information from eNB.
3. Eligibility check related impacts as already presented in solution 1 of issue 1.
5.3.y Network Radio-Aware TCP Solution


Figure 5.3.y-1 Network assisted radio-aware TCP solution
1. 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 or source eNB directly transfers related ADR report configuration to target eNB. 
2. 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). 
3. CN sends ADR assistance info to TCP server; then TCP server set/update its congestion window accordingly.
Eligibility check similar to that provided for solution 1 of issue 1 may be applied, in case TCP optimization is only applied to some kind of user subscription, e.g. VIP users. 

Potential impact:
1. CN sends ADR assistance information report configuration to eNB;
2. ADR report configuration transferred to the target eNB;
3. eNB sends required ADR assistance information to CN;
4. Eligibility check related impacts as already presented in solution 1 for issue 1.
5.3.z Conclusion
L2 assistance to TCP is an effective way for TCP issue. Two potential solutions for TCP issue have been discussed. UE based solution requires only minor change in eNB and is useful for new UE. The network based solution requires both RAN and CN changes but is applicable to any UEs.
Both solutions should be considered for future normative work. The RAN assisted throughput prediction by UE for UE based solution is useful for not only TCP but also video and any throughput sensitive applications and should be considered for future normative work too.
--------------------------------------------------End of the change------------------------------------------
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