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1. Abstract

In R3-041364 there were several concerns explained regarding the adoption of the proposed new 2ms transmission interval on Iub transport between the NodeB and the RNC for E-DCH. Generally none of the concerns were disputed. In this contribution some simple calculations are made to further elaborate one of the issues, namely the increased transport layer overhead when the transmission interval is reduced down to 1/5 of the default 10ms interval.

2. Discussion

In the following calculations the Iub protocol stack for the E-DCH user plane is as follows:

#1: UDP/IP/PPP => 8 octets +40 octets +8 octets = 56 octets

#2: UDP/IP/Ethernet => 8 octets +40 octets +14 octets 62 octets

The above protocol stacks are assumed to be among the most common stacks in case of IP transport in Iub [RFC1661],  [RFC2464]. PPP is a mandatorily supported protocol in IP transport option, irrespective of the link bit rate.

The default MTU size for IPv6 packets on an Ethernet link is 1500 octets. If the IP packet payload gets bigger, then IP layer fragmentation is assumed. It has been taken into account in the calculations below.

	Channel bit rate (bps)
	Payload length @2ms (octets)
	Transport overhead#1 %
	Transport overhead #1 (kbps) per MAC-d flow
	Transport overhead #2 %
	Transport overhead #2 (kbps) per MAC-d flow
	Payload length @10ms (octets)
	Transport overhead % (#1 / #2)
	Transport overhead (kbps) per MAC-d flow

	100 000
	25
	224
	224.000
	248
	248.000
	125
	45/50
	44.800 / 49.600

*IP fragmentation

	400 000
	100
	56
	
	62
	
	500
	11/12
	

	1000 000
	250
	22.4
	
	25
	
	1250
	4/5
	

	2000 000
	500
	11
	
	12
	
	2500*
	4/5
	


Table 1.
Transport overhead comparisons per a single E-DCH MAC-d flow

The figures in the table clearly show the significant difference in the transport overhead percentage caused by 2ms transmission interval. The overhead is also converted to bit rate that is needed to transport it per a single E-DCH MAC-d flow. This overhead would have to be taken into account in dimensioning the Iub transport and it would have to be multiplied by the number of E-DCH MAC-d flows that are there in Iub. It is also important to realise that in order to get the advertised delay benefit of the short transmission interval (at max. 10ms [R3-041364]), the transport delay variation would have to be low. Together with the indicated increase in overhead it would have a significant impact on transport network dimensioning and cost as small delay variation effectively reduces the achievable statistical multiplexing gain.

Generally it has already been identified “within the community” that the Iub transport and the cost of it will play even more significant role in the future RANs when the radio interface data rates of individual channels will increase. It has already caused concerns, especially so among the parties who will have to pay for the operational expenditures of it. Consequently, transport overhead issues need to be taken very seriously when defining new features like E-DCH. 

While delay performance is something to be taken into account as well, as e.g., in R3-041125, the interface cannot be delay-optimised at any cost but it has to be considered through a cost vs. performance analysis; what is the cost of getting certain increase in performance and is the cost justified by the amount of increase in the performance. As it was concluded in R3-041364, the application of 10ms transmission interval in Iub would not have any significant impact on the end-to-end delays (less than 10ms on the average). Moreover, even if the 10ms transmission interval was the only interval on Iub, it would not prevent any anticipated service from working over UTRAN and UMTS. 

At the same time, as indicated in table 1 as well, the fragmentation of IP packets becomes a reality with 10ms transmission interval as soon as the E-DCH bit rate exceeds some 1.1Mbps. As was stated e.g., in TS25.933, the IP fragmentation is undesirable as it may degrade the performance of IP protocol stack. This statement is true still today.

3. conclusions

In this document the increase of transport overhead in case of 2ms transmission interval in Iub has been demonstrated. The results are considered significant considering the generally high cost of access transport. For this reason RAN WG3, as the responsible party of Iub, Iur (and Iu) interfaces, should specify the E-DCH transport in such a way that both the transport, the delay, and the overall performance of UTRAN are taken into consideration. These aspects seem to be calling for a solution that is flexible enough to adapt to different bit rate and service requirements. Considering these requirements, it is only the RNC that knows about both of them. For this reason RNC should have enough flexibility and authority to decide the transmission intervals on an E-DCH transport bearer basis. Consideration should also be given to the IP fragmentation and its potential impact on IP performance. 

4. proposal

It is proposed that RAN WG3 takes into account the issues identified in this paper when deciding the way how MAC-es PDUs are transported over Iub. By so doing RAN WG3 should conclude that a flexible enough approach is required for E-DCH MAC-d flows.

