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1 Foreword

Some architecture proposals have been captured in SI "FS on UTRAN Evolution", which aims to improve transport utilisation [1]. Some companies raised some concerns with proposed architecture about so-called “last mile issue", which points out overhead on last mile because of duplicated traffic on last mile [2][3], and overhead on the transport due to the lack of header compression in last mile [4]. This paper indicates evaluation points for analysing transport utilisation on last mile between existing UTRAN architecture and evolved architecture [5] and discusses the importance of each point. These evaluation points include ones which is not evaluated quantitatively in previous RAN3 meetings (for example, delay requirement, streaming traffic and RLC retransmission traffic).
2 Affecting items for last mile transport utilisation

Affecting items their importance are shown in Table 1. 

In Table 1, control plane traffic (NAS, RRC, RANAP, RNSAP and NBAP) is supposed to be negligible because its amount is much smaller than user plane traffic in general. O&M is also supposed to be negligible since they are vender-specific and O&M traffic cannot be determined.

Table 1 Affecting items for last mile transport utilisation

	Item
	Importance
	Section

	Delay requirement in last mile
	Yes
	2.1


	Traffic classes
	Yes
	2.2

	Traffic in inter Node B handover
	Yes
	2.3

	PDCP header compression
	Yes
	2.4

	RLC retransmission traffic
	Yes
	2.5

	RRC traffic
	No
	－

	RANAP, RNSAP and NBAP traffic
	No
	－

	NAS traffic (including IMS Signalling traffic)
	No
	－

	Header overhead of Frame protocol and GTP
	No
	－

	O&M traffic
	No
	－


2.1 Delay requirement in last mile

Delay requirement in last mile determines the gain of statistical multiplexing [5](6.2.1.2). A strict delay requirement in last mile will limit this kind of gain for NRT traffic, which can be transferred with relatively long delay. From this point of view, architecture models where Iu is used for last mile interface achieves better transport utilisation than other architecture models including existing architecture.

2.2 Traffic classes

Four traffic classes, Conversational, Streaming, Interactive and Background, are defined as QoS class [6] as they have different characteristic (ex. SDU size, SDU error ratio, transfer delay, etc.). When calculating transport utilisation, all traffic classes should be considered, because each class will have different statistical multiplexing gain due to each delay requirement (see 2.1) and different effect of PDCP header compression (see 2.5). 

2.3 Traffic in inter Node B handover

The way to build path in soft handover of evolved architecture may differ from existing architecture as discussed in previous RAN3 meetings [2][3]. For example, the evolved architecture is based on new location of radio functions [5], while soft handover is performed from source Node B+ to target Node B+, source Node B+ sends control and user plane data to target Node B+ and RNG send data only to source Node B+. The “last mile issue” may occur in this scenario since both of incoming and outgoing traffic are duplicated on the transport of source Node B+.

Introduction of HS-DSCH makes use of HS-DSCH specific MAC-d flows on Iub interface. UTRAN uses Cell Change procedure for HS-DSCH, not Active Set Update procedure. This will cause to avoid duplicating traffic between RNC and source and target Node B in existing architecture. 
2.4 PDCP header compression [8]

PDCP has a header compression feature for PS domain. Traffic utilisation is improved when using compression header for architecture model where PDCP packets are carried on last mile like existing architecture. 

As IMS VoIP packets are often shorter than packets for standard IP applications (e.g. WWW, e-mail, etc.), the effect of PDCP header compression becomes effective for IMS VoIP packet. [4].

In IMS-based streaming service, the effect of PDCP header compression becomes smaller in this case than in VoIP service because of long payload in such streaming service.
It is noted that header compression is not mandatory in PDCP so that not all UEs support PDCP header compression.

It is also likely not to apply header compression when IP/PPP over PDCP is used, because header compression for IP/PPP isn't specified in PDCP.

Compressor/decompressor synchronisation is a time critical function. In case of out of synchronisation the IP headers cannot be recovered in the UE for that time period and transport and radio resources are wasted.
2.5 RLC retransmission traffic

RLC traffic is carried on Iub in existing architecture. When RLC retransmission occurs in acknowledge mode, extra traffic by RLC retransmission is carried on Iub. 
It is also noted that RLC retransmission traffic for HS-DSCH is smaller than for DCH because retransmission due to error in Uu interface is done by MAC-hs.

On the other hand, no extra traffic will be generated by RLC retransmission if RLC is located in Node B in the case of evolved architecture based on new location of radio function and based on iNode B and RAN Server [5]. 
3 Conclusion

In this paper, comprehensive list of affecting items for transport utilisation has been shown and important items have been picked up. All the important items should be taken into account when comparing UTRAN architectural proposals with their transport utilisation. 
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