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1
Introduction

From an operator’s view point it is desirable that the improvements brought from the SAE architecture could be used to benefit UMTS, and, it would be desirable if the UMTS and SAE core networks could be “operated and maintained” as a single network – rather than two separate networks.
In the SA 2 SAE ad hoc meeting in Paris, various contributions were briefly presented on the migration topic. These seemed to focus on two approaches:

a) connecting an Iu interface to the MME/UPE (which implies adding a full UMTS SGSN to the MME/UPE, which in turn takes this node further away from “a simple IP router”), or
b) connecting the S1 interface to the UTRAN  and ignoring the different functional split between Iu and S1.

In addition, some of the contributions seemed to ignore the presence of the CS domain in the legacy UTRAN.

This document briefly describes another approach that Vodafone feels is worthy of further analysis within the SAE (or HSPA+) Feasibility Study. 

Note:
Vodafone has not completed our analysis, and our final viewpoint on the migration aspects is still to be determined.
2
Current Situation for Utilisation of UTRAN and LTE
The SAE/LTE architecture is shown below in pink. The existing UTRA architecture is shown in black in the picture below
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Figure 1: UTRAN and LTE/SAE
3
Possible alternative for evolving UTRAN architecture towards SAE’s architecture
The major difference between the S1 and Iu functional split stems from the different termination points for the encryption streams. This in turn leads to the positioning of the SAE/LTE header compression – and the equivalent of UTRAN’s PDCP -in the MME/UPE.
One potentially desirable architecture for migrating the UMTS to the SAE architecture is shown below in figure 2. User plane and control plane protocol stacks to support this architecture are shown in figures 3 and 4 below.

Key advantages of such an architecture include:
a)
common core network between LTE and UTRA;

b)
LTE-like fast transition from Idle to Active and hence more efficient support for “always IP connected terminals”.

c)
smooth migration from CS domain and legacy SRNCs determined by the proportion of new (eg voice over PS domain) mobiles 

[image: image2.wmf] 

 

Rel’8 

U

E

 

Rel’99 

UE

 

Rel’8 Node B

 

Rel’8 Node B+

 

Rel’8 DRNC/CRNC

 

Rel’8 

 

SRNC

 

 

Rel’7 SGSN

 

Rel’7 

MSC/VLR

 

Iu

-

CS

 

Iu

-

PS

 

Uu

 

W

-

CDMA

 

Rel’7 Node 

B

 

Rel’99 

UE

 

 

MME/UPE

 

Iub

 

Gn

 

Rel’7 

 

SRNC

 

Iur

 

Rel’8 

UE

 

Inter

-

SRNC/SGSN handover (same as LTE

-

UMTS handover)

 

S1

-

like

 

Intra

-

SRNC handover

 


Figure 2: Possible composite UTRA architecture to support release 8 and pre-release 8 UMTS mobiles.
In Figure 2, the RNC functionality for “release 8 UMTS mobiles” is placed within the BTS site. 

For “release 7 and earlier” UMTS mobiles, the CRNC functionality is dropped into the BTS site, but their SRNC functionality is retained in the legacy SRNC. The legacy SRNC provides connection to the CS domain and provides macro-diversity combining for mobiles using R’99 DCHs (etc). 

By placing the CRNC function in the BTS site for both Release 8 and earlier mobiles there is one single point for admission control.

It is assumed that the NodeB+ only has IP interfaces. Conversely the MSC might still only have ATM interfaces. The legacy SRNC then provides the inteworking between ATM on Iu-CS and IP on the Iur.

Both the S1 and Iur can operate in a “flex” manner and hence provide ‘reliability and redundancy’ above the BTS site.

Movement of the SRNC into the BTS site and the adoption of S1 signalling mechanisms should permit the “SAE/LTE style” fast idle to active transition. As a consequence, the URAs used by Rel 8 UEs can be constrained to one BTS site.

Handover between of a release 8 UE from a release 8 “Node B+” to a legacy node B is the same as an LTE to legacy node B handover.

To permit this architecture, the following user plane protocol stack (Figure 3) could be used. 
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Figure 3: User plane 
With this stack, the SAE encryption/PDCP/header compression is used between the UE and the MME/UPE. The existing UMTS encryption and header compression are never switched on (the existing UMTS signalling seems to contain this capability) (alternatively, eg if it is simpler, they can be switched on in a “double encryption manner”).
This stack has some impact on the UE – however it has some similarities to GSM/GPRS mobiles where the GRPS stack is implemented on top of disabled GSM layer 1 encryption. 
The corresponding control plane protocol stack is shown in figure 4 below;
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Figure 4: Control plane 
In this control plane protocol stack, the RRC messages are integrity protected but not encrypted (unless “double encryption” for the user plane is used).
Soft handover

The above architecture does not show how uplink soft handover is handled. As yet, it is unclear whether or not HSPA requires soft handover, and this should be clarified with the RAN WGs.

The addition of soft handover to this architecture is somewhat complex. It is desirable to keep RRC in the Node B to improve call setup times. However if this meant collapsing the whole SRNC, this would mean that there would be new outer ARQ above the layer that is doing the macro-diversity combining. Requiring RLC to sit on top of the macro-diversity combining to handle any necessary retransmissions is needed to optimize the UL transmission power. 

One approach to solve this is to split the RLC entities between the RLC transporting the RRC messages and the RLC transporting the user plane traffic. The existing UMTS lower layers seem to support such capability.

Using this mechanism would mean that RRC message transport itself cannot benefit from any inter-node B combining mechanism. However, this might not be a serious issue.
4
Proposal
a)
It is proposed that section 3 is copied as one alternative into a new key issue on “migration” in TR 23.882/
b)
that SA 2 liaise with the RAN WGs to determine whether or not HSPA+ requires soft handover, and, to discuss the architecture issues of the HSPA+ Feasibility Study.
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