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1. Introduction

The present contribution revises the section 9.1.1.2 of TR 25.999, dedicated to Telecom Italia proposal for HSPA evolved architecture, in order to take into account the outcome of the analysis carried on this topic during past meetings.
******************************* Begin Proposed Text Change  ****************************

9.1.1.2.1
General description

The current UTRAN architecture, inherited from GPRS, is not optimised for very pervasive broadband packet services. In fact in this architecture the presence of an RNC in the User Plane path plays as a bottleneck for the traffic throughput. This is due to two different but linked factors:
-
limitations given by switching and routing capacity of an RNC

-
limitations given by RLC/MAC and Iub Framing Protocol termination in the RNC

A possible solution to those limitations is allowing User Plane and Control Plane to scale separately and terminating the User Plane protocols in the Node Bs. That is introducing a ‘flat’ architecture for the UP part.

As a consequence, the Node B will have a direct IP broadband connection to the Packet Core.

Moreover latency and delay on the user plane will improve since radio protocols and retransmission will be terminated in the Node B, similar to what has been decided for LTE. 

At the same time, other important aspects such as mobility, efficient coordination between different layers (pico/micro/macro coverage), reuse of legacy investments should not be overlooked. This can be achieved by reusing the RNC functions for the Control Plane.

The following picture shows the resulting architecture, in which interconnection with CN is achieved by the open Iu interface:
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Figure 9.1.1.2-1: HSPA Evolved Architecture

The red dotted lines represent CP, the green solid lines represent UP. Dark and light green lines are introduce to consider the case of deployment of OTS. Either OTS is not deployed and the light green line will be always used, or it is deployed and both paths can be used according to OT path management features.
The further evolution towards SAE is kept in mind from the very beginning and can be pursued in a later phase collapsing CP in the Node B and introducing the S1 interface and functional split.

In summary, the described solution is characterised by the following peculiarities:
-
Node Bs are allowed to have a direct IP broadband connection towards the Packet Core.

-
UP is on a flat architecture, allowing delay optimisation, scalability and bottleneck avoidance.

-
User Plane – Control Plane separation and a central CP entity (RNC-CP) allowing: 

-
better inter-cell coordination in different deployment scenarios (femto/pico, micro/macro and mixed).

-
simpler Node Bs than collapsing in them the whole RNC functionalities.

-
Reuse of legacy RNC: CP can be easily upgraded.

-
It’s in line with the evolutionary step towards SAE.

9.1.1.2.2
Protocol architecture

User plane

The following picture shows the User Plane protocol stack for the PS domain:

[image: image2.emf] 

IP  

GTP  -  U  

UDP  

IP  

L2  

L1  

GTP  -  U  

UDP  

IP  

L2  

L1  

RLC  

PHY  

MAC  

RLC  

PHY  

MAC  

IP  

UE   Node B    PS Core  

Iu PS  

PDCP  

PDCP  


Figure 9.1.1.2-2: Protocol Stack for User Plane.

Uplink Macro Diversity


The support of this functionality has to based on the ‘Serving Node B’ concept. The evaluation of impacts of this option is reported in section 9.1.5.
Ciphering

Ciphering is performed in the Node B. According to SA3 evaluation this approach is feasible with the proper measures for additional security.

Header Compression

Header compression is located in the Node B. 


9.1.1.2.3
Control plane

In principle the Control Plane stack is supposed to be the same as in Release 6, with RRC in RNC and NBAP as Application Part to Node Bs.

Due to the separation between UP and CP entities, at least two alternatives can be foreseen for the control plane Uu interface stack realisation:
1.
SRB (bearing RRC and NAS) are terminated in the RNC and sent over the Iub with the legacy Frame Protocols, as for Release 6. Multiplexing of SRB and user plane RB is performed in the Node B.

2.
SRBs are terminated in the Node B. RRC (and NAS messages) are encapsulated and sent over the Iub using a generic (i.e. not radio specific) IP protocol.

Solution 2 allows for a unique termination of RLC/MAC in the NodeB (both for UP and CP RB). 

Solution 1 reuse the current functional allocation for the control plane and imply a duplication of RLC/MAC functionalities in RNC and NodeB. However RLC/MAC functions are already implemented in the RNC and may be reused for CP only. Moreover it allows the support of CS domain, so the second solution is to be preferred.
9.1.1.2.4
Support of legacy UEs

No or minimum impacts are foreseen on terminals. The same protocol stack can be used.

9.1.1.2.5
Interworking with legacy architecture

Interworking with legacy architecture is provided at RNC level.



************************** End Proposed Text Change *************************************
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