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1 Introduction

This document reviews some of the assumptions on the maximum RLC PDU Size to be used with MAC-i/is.

2 TCP Retransmission
The TCP retransmission can be triggered by a timeout whilst waiting for ACK. The TCP has a timer called RTO (retransmission timeout), which is based on measured TCP RTT.
There are several methods to calculate and optimise this, but as a rule of thumb it can be assumed that the value of RTO is 2*TCP_RTT (a well known paper on this topic is available in [1]).
Generally, it is undesirable to have the situation where the RAN will be attempting to get PDCP PDUs/RLC SDUs (a TCP packet typical size is 12,000 bits) through the radio, whilst buffering up the same data due to higher layer retransmissions. Therefore, if TCP retransmissions are to be avoided the RLC recovery must happen within this time.
3 RLC Recovery
The RLC recovery depends heavily on the RLC RTT because this is the minimum time it will take for the transmitter to realise the receiver did not receive a certain packet.

The relation between the RLC recovery times, TCP RTT and their effect on throughput has previously discussed in [2].

For convenience, we have copied one of relevant pictures to this document. In essence it shows that there is a significant degradation of performance if the RLC recovery underperforms in relation to the TCP RTT.
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Figure 1 - simulation result example from Qualcomm Europe document in [2]

4 RLC Retransmissions in E-DCH
The RLC transmission failure probability depends on two main reasons. One is the HARQ Error failure, which could be assumed as =<1%. The other one is the E-DCH physical channels signalling failures.
The E-DCH physical channel performance can be seen from Table 1. The relevant figures that have an impact to RLC retransmission probability are the E-HICH NACK→ACK errors (p5 & p10) and the DTX→ACK errors (E-DPCCH miss * E-HICH false ACK => p3*p4, p9*p10). It’s worth noting that the existence of SHO for E-DCH contributes to the error probability.
	Event
	Cell in serving RLS
when no E-DCH SHO
	Cell in serving RLS
when in E-DCH SHO*
	Non serving cell*

	E-DPCCH false alarm
	p1 ≤ 1e-2
	p7 = up to 1

	E-DPCCH error
	p2 ≤ 1e-3
	p2 ≤ 1e-2
	p8 ≤ 1e-2

	E-DPCCH miss
	p3 ≤ 2e-3
	p3 ≤ 5e-2
	p9 ≤ 5e-2

	E-HICH false ACK
	p4 = 5e-1
	p4 ≤ 1e-1
	p10 ≤ 2e-4

	E-HICH NACK to ACK
	p5 ≤ 1e-3
	p5 ≤ 2e-4
	

	E-HICH ACK miss
	p6 ≤ 1e-2
	p6 ≤ 5e-2
	p11 ≤ 5e-2

	E-RGCH Hold to Up Error
	≤ 5e-2
	-

	E-RGCH Hold to Down Error
	≤ 5e-2
	≤ 5e-3

	E-RGCH Up to Hold Error
	≤ 5e-2
	-

	E-RGCH Down to Hold Error
	≤ 5e-2
	≤ 5e-2


Table 1 - E-DCH Signalling error probabilities

5 Maximum RLC PDU Sizes
The error probabilites shown in the previous section demonstrate that RLC retransmissions will happen normally during E-DCH operation. Furthermore, they are not comparable to HS-DSCH due to the existence of SHO.

The RLC PDU sizes will have an influence on the the RLC RTT due to the RLC retransmissions. Given that they will happen, a drop in serving grant or radio conditions will mean excessive MAC-i/is segmentation. If this happens, the probability of getting a retransmission through the radio interface will decrease heavily. However, as seen from section 3, if this retransmission does not get through efficiently TCP will trigger a retransmission thus leading to the inefficient situation of double-buffering in the RAN.
6 Conclusion
For the reasons stated above, it is not feasible to assume that very large sizes will be used in E-DCH operation. In our opinion the maximum sizes will operate no larger than ~1024 bits.
7 Proposal
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