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1.
Introduction

In [1] Nortel proposal has been presented for evolved HSPA architecture which comprises a collapsed nodeB/CRNC/DRNC and reuses Iu interface.

Besides, in [2] the work item description clearly includes the following requirement for legacy UEs:

4. HSPA Evolution shall be backward compatible in the sense that legacy terminals (R99-DCH and HSPA mobiles) are able to share the same carrier with terminals implementing the latest features of the HSPA Evolution track without any performance degradation;
This paper investigates this requirement in the context of Nortel eHSPA proposal.
In what follows, the following terminology applies for simplification:
- RNC R8 designates the evolved RNC as per proposal [1]
- NodeB R8 designates the evolved NodeB as per proposal [1]
- RNC R6 designates the legacy RNC implementing HSxPA,

- NodeB R6 designates the legacy NodeB implementing HSxPA.

2.
Support of legacy UE
The support of legacy UE by a R8 NodeB is assumed via the carrier sharing requirement quoted above. Assuming the R8 NodeB has got the CRNC function as per [1], the R8 nodeB will share the resources between R8 UEs and legacy UEs in the cell. This is handled by the CRNC* function located in the nodeB in the drawing below.
Therefore it should be possible that the benefits obtained with CRNC* functions managed by the R8 NodeB are also leveraged for legacy UEs when they connect to both evolved R8 NodeB and R8 RNC. 
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For backwards compatibility reasons, the RNC R8 also handles the legacy UE as follows:

The R8 RNC is a RNC* i.e. it has the RNC function of R6 with enhancements. These enhancements are optional features which may not apply to legacy UE at call set up. Therefore, when a legacy UE connects to the R8 RNC via a R8 NodeB, the R8 RNC can behave as R6 SRNC and the interface between the R8 NodeB and the R8 RNC for this legacy UE is Iur-like in this case.

Conversely, if the legacy UE connects to the R8 RNC via a legacy R6 NodeB, the R8 RNC will behave as a full R6 RNC i.e. R6 SRNC and R6 CRNC. This interface between the R8 RNC and the R6 NodeB is then a usual Iub. This scenario is further detailed in the next section.
Iu interface 

The legacy UEs are then connected to the legacy network via Iu-PS or Iu-CS interface depending on the nature of the call, since these interfaces are basically supported by the solution [1].

2.
Support of legacy networks
Support of legacy NodeB and SRNC
The support of legacy UTRAN is assumed to be related to the deployment scenario wrt how far R8 NodeBs and R8 RNCs have been deployed in the network. In particular it is assumed that it should be possible to connect a R8 NodeB to an existing legacy RNC and conversely, it should be possible to deploy a R8 RNC even if not all the pertaining nodeBs are R8 NodeB.
In [1] the CRNC function is located in the NodeB, therefore when a R8 UE connects to both a R8 NodeB and R8 SRNC, the interface is normally Iur*.

On the contrary, when a R8 UE connects via a R6 nodeB to a R6 RNC, the interface is Iub.

This is reflected in the following table:

	NodeB/RNC
	R8 RNC
	R6 RNC

	R8 NodeB
	Iur* (full upgrade)
	Iub (partial upgrade)

	R6 NodeB
	Iub (partial upgrade)
	Iub (today)

	R6 DRNC
	Iur (partial upgrade)
	Iur (today)


There are two possible mixed deployment scenarios reflected in the above table:

The first mixed scenario is considered to correspond to transient phases i.e. due to phase of deployment consideration, a R8 NodeB happens to be connected to R6 RNC (in that case it should have only one parent). The R8 nodeB is supposed to behave in that case as a R6 NodeB and therefore the interface is Iub also.

The second mixed scenario is a R6 NodeB connected to a R8 RNC. This second scenario also leads to an Iub interface. 
Support of legacy DRNC
In another deployment scenario, the R8 RNC may need to communicate with a legacy RNC used as DRNC during mobility (see the drawing below). In this scenario, the R8 RNC is used as a R6 RNC exhibiting a legacy Iur interface. 
Support of legacy CN
The support of legacy CN is assumed by the evolved R8 RNC itself which basically reuses the Iu-PS and Iu-CS interfaces (see [1]).
The following figure summarizes all scenarios of full or partial upgrades.

3.
Proposed way forward

Under the scope of the backwards compatibility requirement, Nortel has proposed an analysis of the support of legacy UEs in the evolved UTRAN proposal of section 9.1.1.1 and an analysis of the support of legacy networks.
It is proposed to capture this analysis into the corresponding section 9.1.1.1 of our TR, in order to complete the description of the candidate architecture titled collapsed NodeB/CRNC with Iu interface.
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