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1 Introduction

The study item proposal (Study on Context Aware Service Delivery in RAN for LTE) [1] has been approved at RAN Plenary #71.

The objective of the study item is to:

 -
Study and if possible identify the use cases and requirements for Context Aware Service Delivery
-
For more efficient use of resources and better user experience (e.g., saving battery life, shorter E2E delay, and etc);

-
Study and analyse the potential impact to architecture, protocol, and signalling to support Context Aware Service Delivery in E-UTRA 
-
How E-UTRAN could acquire service specific information;
-
How E-UTRAN could support RAN optimizations based on context awareness.

This contribution discusses some considerations of use cases for RAN optimizations based on context awareness.

2 Discussion 
2.1 Redundant Protocol Processing
When a TCP packet is sent over in LTE, it requires to be acknowledged with HARQ ACK, RLC ACK and TCP ACK by receiver. Failures to receive any of the ACKs containing acknowledgements of the TCP packet in transmit side will result in retransmission. These redundant ACKs and redundant retransmission significantly increase the TCP RTT which reduces the TCP throughput. 
Example 1: UL TCP ACK Failure
When UE successfully received a TCP data packet, it would send MAC, RLC and TCP ACKs to eNB. In case UL radio channel is not stable, TCP ACK is lost. Even though MAC, RLC ACKs related to this TCP data packet have been successfully received by RAN, TCP transmit side would still misjudge the packet as lost and starts retransmission process. This would lead to:

-
Transmission window reduction

-
Duplicate transmission of already received TCP packet

Example 2: DL TCP packet failure
TCP retransmission is triggered by multiplicative TCP ACKs requesting the same packet or TCP retransmission timer expiry. TCP retransmission may take time (at least 3x RTT) after packet transmission failure at UE, leading to delayed retransmission. Meanwhile, retransmission over TCP requires extra overhead, such as TCP re-segmentation, PDCP re-encryption, and IP header re-compression. 
Example 3: UL TCP packet failure
An uplink TCP packet is successfully received in RAN, however, because of high congestion in transport, the TCP packet fails to reach the application server. Nevertheless, retransmission is triggered and transmitted by peer TCP in UE side. This would bring extra latency of radio link between UE and RAN. The TCP RTT is increased and the throughput is reduced.
Proposal1: RAN3 is kindly asked to discuss the above TCP issue and further discuss corresponding solution.
3 Conclusion
Proposal1: RAN3 is kindly asked to discuss solution to avoid redundant protocol processing, so as to reduce TCP RTT and increase TCP throughput.
The paper also proposes to capture the following TP in TR 36933:
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4.x issue description for TCP throughput
When a TCP packet is sent over in LTE, it requires to be acknowledged with HARQ ACK, RLC ACK and TCP ACK by receiver. Failures to receive any of the ACKs containing acknowledgements of the TCP packet in transmit side will result in retransmission. These redundant ACKs and redundant retransmission significantly increase the TCP RTT which reduces the TCP throughput. 
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