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1
Introduction
In [1] the work item: Eight carrier HSDPA was approved.  The 8C-HSDPA will offer 336 Mbps maximum throughput at physical layer therefore it’s worthwhile to consider U-plane optimisation to handle such a substantial data throughput.
This contribution proposes a U-plane optimisation solution for high speed data transfer, such as 8C-HSDPA.
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Proposed solution
It’s well known that the memory handling optimisation is highly important to achive high data rate. The receiver side should be able to allocate a memory space for received data with minimum delay. So if we can simplify the RLC buffering mechanism, it will imrove the U-plane performance.

If HSDPA is configured, there are three re-transmission entities in UE. The 1st one is TCP, the 2nd one is AM RLC and the 3rd one is MAC-ehs. Therefore it may be possible to remove one re-transmission entity for memory optimisation (in terms of memory size and design simplicity).
The current RLC specification defines UM RLC mode, which does not have any re-transmission functionality. However the existing UM RLC has a potential security problem that it may have COUNT-C mismatch between the receiver and the transmitter if the receiver fails receiving 128 consecutive PDUs (as the transmitter increments HFN while the 128 PDUs are sent but the receiver misses the HFN increment point). Therefore it’s not suitable for high speed data transfer since 64 RLC PDUs will be sent in one TTI in 8C-HSDPA operation.
To avoid the ciphering error problem and massive memory requirement, we propose a retransmission-less AM operation.

Retransmission-less AM operation
Our proposal is;

1. The transmitter RLC sends RLC PDUs without buffering the transmitted RLC PDU because no re-transmission will take place but still maintains transmission window based on the positive acknowledgement for flow control (and to avoid ciphering error problem).
If transmitter fails receiving a positive acknowledgement, the transmitter sends a Poll SUFI instead of RLC data PDU until it receives a positive acknowledgement.
2. The receiver acknowledges the successful reception of RLC PDU but not provide any negative-acknowdgement.
The receiver also acknowledges the successful reception of Poll SUFI as if the corresponding RLC data PDU was successfully received.
In this way, we can avoid the ciphering de-syncronisation and retransmissions.
Proposal 1: Introduce a retransmission-less AM operation in Rel-11
Problems with the retransmission-less AM operation
The retransmission-less AM operation does not have any retransmission functionality therefore it’s working fine only in good radio condition.

In bad readio condition, ARQ operation at RLC level is still required. So we propose to switch the AM operation modes based on number of dropped RLC PDU within a certain time period.

For example, if receiver drops N PDUs in X sec, receiver requests transmitter to fallback to a normal AM operation with smaller RLC window size and if receiver successfully receives PDUs for Y sec, then receiver requests transmitter to start the retransmission-less AM operation.
With this switching operation, the data transmission reliability will be guaranteed even in bad radio condition.
Proposal 2: Normal <-> Retransmission-less operation switching mechanism is also introduced 
Benefits of the proposed solution
If the legacy AM operation applies for 8C-HSDPA, a massive memory is required to achive the theoretical maximum throughput (336 Mbps).
The minimum required layer 2 buffer size is given by the following fomula;

Minimum layer 2 buffer size = (maximum DL data rate * RTT + maxmum UL data rate * RTT * maxmum DL TrBlk size * MAC-ehs window size.

If we have the following assumptions:
 RTT = 70ms, 
maximum DL data rate = 337536000 bits/sec,
 maximum UL data rate = 22996000 bps/sec (E-DCH cat 9), 
maximum DL TrBlk size = 42192 bits, 
MAC-ehs window size = 256
The minimum layer 2 buffer size = 25237240 + 10801152 = 36038392 bits = 4400 kBytes
“maximum DL data rate x RTT” gives a required AM RLC buffer size so we can reduce 2953 kBytes buffer size as RLC PDUs’ buffer is no longer required for the operation so the required layer 2 buffer size would be 1450  kBytes for 8C-HSDPA operation.
Memory management is highly important to achive high data rate, For example, if memory is not available when DL data is received at receiver, then the receiver won’t be able to process the received data. If the receiver can process the DL data without buffering it in RLC entity , a simpler memory management can be applied for RLC entity.
For example, the retransmission-less RLC may use a small ring buffer, which is just big enough to buffer the maximum number of SDU per TTI at MAC level (our current assumption is 64 RLC PDUs per TTI).

Observation: Retransmission-less AM operation offers small layer 2 buffer and simple memory management and so the modem can remain in small (small memory + smaller CPU).
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Conclusion
In this paper we have looked at the possible U-plane optimisation proposal for 8C-HSDPA. 
We propose to agree on the following proposals;
Proposal 1: Introduce a retransmission-less AM operation in Rel-11

Proposal 2: Normal <-> Retransmission-less operation switching mechanism is also introduced 
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