3GPP TSG-RAN LTE Ad-hoc
R2-051731

Sophia Antipolis, France, 20th – 21st June 2005
Agenda item:
3.2

Source: 
Siemens

Title:
E-UTRAN Radio interface architecture
Document for:
Discussion

1
Introduction

This Tdoc outlines a proposed approach to UTRAN long-term evolution viewed through a number of layer 2 topic areas that must be defined during the LTE study and work items. 

2 Discussion
2.1 Outline Architecture

The diagram and table below illustrate the proposed architecture and functional placements:
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Figure 1. Outline Architecture

The existence of the Control plane server (CPS) and Access Network-User Plan Functions (AN-UPF) as separate entities is open. It is feasible to consider the CPS functionality (authentication, CRRM, CAC etc) could be contained within the Node B. AN-UPF functionality might be removed if tunnel mobility (without the need for 3GPP specific functionality) is possible.

	E-UTRAN
	CN (GSN)

	E-Node B
	Inter RAT anchor

IP packet routing/ tunnelling

AB/QoS control (PDP context)

AAA control

IP header compression (ffs)

User-plane ciphering/deciphering (IP Sec) (ffs)



	Analogue/ digital BB processing,

MAC (scheduling, QoS handling, HARQ)

Layer 2 (segmentation/ re-assembly, channel multiplexing) 

Termination of radio layer protocols
	

	CPS
	

	User context handling

Paging control

Multi-cell/ frequency measurement control

Security control

Admission control

Load control and CRRM

QoS policy control

Positioning (measurement) control
	

	AN-UPF
	

	Hiding micro mobility towards the GSN

IP packet routing/ tunnelling
	


Table 1

Any mobility between the E-UTRAN and the existing UTRAN/GERAN should be handled at the GSN or in a separate entity dedicated to this purpose as shown in the consolidated paper from Vodafone at the R2/R3/SA2 adhoc in Athens.

2.2 Protocol Structure and Stacks

Figures 2 and 3 illustrate the protocol stacks within the proposed evolved system and evolved UTRAN respectively. 
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Figure 2 Proposed Evolved System Protocol Stack

It is noted that user plane security and header compression/decompression could be relocated from the UE/ RNC (UTRAN) to the UE/ E-GSN (E-UTRAN). User plane security could be based upon IP Sec. Control plane security (ciphering/ deciphering and integrity protection) remains within the access network and could be based upon the principles that have been developed for UTRAN.  

Also note that the need for RLC AM is questionable since L2 retransmissions (as in HSDPA/HSUPA) and layer 3 resending of lost messages should be sufficient to protect against lost C-plane traffic.  It is possible that RLC functionality could be merged into the MAC. MAC functionality encompasses at least scheduling, priority handling, logical to transport channel multiplexing and HARQ. In the U-plane it is also considered likely to be sufficient to rely on MAC retransmissions to protect the data, with TCP acks providing application retransmissions.   

The need to maintain the RRC in the form used within UTRAN is also considered FFS, since significant revisions will be required to the protocol to fit the new physical layer, and we have seen from the GERAN Iu mode work that adapting an existing protocol stack to a new physical layer does not necessarily produce an optimal or even feasible system.  Furthermore, it is proposed that some NAS functionality (e.g. some mobility handling) will be moved from NAS into AS.
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Figure 3: Proposed E-UTRAN Protocol Stack

2.3 Channel Structure

The concept of logical and transport channels can be carried over from UTRAN to E-UTRAN. The number and function of logical and transport channels in E-UTRAN will depend, in part, on physical layer decisions and is therefore viewed as remaining open at present.

It is suggested that:

· The logical channels BCCH, PCCH, DCCH and DTCH are expected to be required in E-UTRAN. The requirement for CCCH, CTCH, MCCH and MTCH within E-UTRAN could be regarded as requiring further investigation. 

· User specific logical channels will be assigned LTE radio resources via MAC scheduling. Multiplexing of one or more logical channels, DCCH and/ or one or more DTCH, onto a transport channel would take place in the MAC. The terms E-DSCH and E-USCH are used here to identify the uplink and downlink transport channels. Independence between E-DSCH and E-USCH is likely. Associated channels should be expected for scheduling and HARQ acknowledgements.

Whether a UE will be assigned separate resources for more than one transport channel, for example supporting different QoS is viewed as being open. Transport channel multiplexing onto physical resources is not expected, but is also viewed as being open at present.

-
The requirement for transport channels to support common logical channels is also unclear. Whilst it might be assumed that there is requirement for BCH and PCH, whether a separate FACH transport channel type is required for MTCH, MCCH and CCCH might be considered to require verification. Similarly, it is not yet known whether RACH will act simply as a key to obtaining E-USCH capacity or will itself support the mapping of one or more logical channels. Additionally, it is not known whether a separate resource request channel is required for UEs that are in a 'dormant' state.

A tentative, but incomplete, list of transport channels and their associated logical channels is therefore, at this time:

Downlink:
BCH
BCCH


PCH
PCCH



E-DSCH
DCCH, DTCH

Uplink:
RACH
?

E-USCH

DCCH, DTCH

2.4
Control Signalling Evolution

Whilst it is proposed that RRC signalling can be loosely based upon the message set that has been derived for UTRAN it is stressed that information content and associated UE behaviour would be derived anew i.e. we can use UTRAN as a reference and build on the experience of the old we should not take any 'baggage' into E-UTRAN.

Signalling should be optimised for the new application. There is expected to be a transfer of resource management to MAC, channel and state structure will be different to UTRAN and there may be a transfer of functionality into NAS e.g. the handling of authentication and trust.  For these reasons UTRAN RRC is viewed as a useful reference rather than a starting point. 

Signalling should be based on need.  Access to physical resources handled by MAC signalling/physical channels.  Handling of authentication and trust in the RAN based on "RRC" signalling between UE and CPS.  Flexibility such as that introduced into R99 should be avoided in favour of simplicity along the lines of HSxPA.  
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