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1. Introduction

At TSG RAN plenary #33 it was agreed that for the next 3 months at least any architectural discussion regarding HSPA evolution should concentrate on Iu-based solutions due to the concerns on the SAE completion timescales, and hence a delay in the possibility to analyse the complexity of connecting an eHSPA Node B to MME/UPE. In [2] Ericsson has provided a comparison of the Iu-based solutions that were included at the RAN3 #53 in [1]. Whilst Vodafone largely agrees with the analysis in table 1 in that document, some modifications and additions have been added to try to make the comparison more accurate, and to add a bit more detail to the comments.
This is not a comprehensive analysis, and there are probably more details needed in future meetings to understand any impacts on MBMS support. 

2. HSPA Architecture Evaluation
Table 1 summarizes the different architecture alternatives, and comments on their possibility to fulfil the design targets, with tracking changes showing additions modifications to the Table 1 proposed in [2].

	Target
	Alt1:

Current architecture
	Alt 2:

RNC in NodeB
	Alt 3:

CRNC in NodeB
	Alt 4:

Iu UP in NodeB

	Standards updates due to new architecture
	N/A
	Minimal
Already supported by the standard. Perhaps allow for more “RNCs”
	Medium
Need to update Iur interface to allow selecting another SRNC than the CRNC of the first cell
	Major
Iub/Iur need to allow control plane/user plane split (particularly outer-loop power control would need to be re-defined, configuration over Iur/Iub to allow Iu user plane, PDCP, RLC (with ciphering), MAC-es configuration in serving eHSPA Node B, which also means SRNS Relocation would need some adaptation.)

	Independent radio interface evolution and support of legacy traffic on the same carrier
	Yes.
No architectural changes.
	Yes.
Evolved RAN architecture will not be visible on the radio interface.
	Yes.
Evolved RAN architecture will not be visible on the radio interface.
	Yes.
Evolved RAN architecture will not be visible on the radio interface.

	Impacts on connecting to legacy CS and PS CN (Iu) and UTRAN (Iur) without changes in legacy equipment
	None.
No architectural changes.
	High.
Question on how many Iu and Iur signalling and user plane interfaces is related to node capacity and not within the scope of 3GPP. Intra-cell “UE involved” SRNS Relocation would need to be done to switch between eHSPA PS RAB and mixed CS+PS RAB.
	Low
Evolved architecture will from this perspective not look different than from the traditional architecture.
	Medium

Question on how many Iu user plane interfaces is related to node capacity and not within the scope of 3GPP.

	Support of  Iu
	Supported.
	Supported.
	Supported.
	Supported

	Impacts on support macro-diversity
	None.

The traditional architecture can support macro-diversity.
	Medium 
This architecture can support macro-diversity, but the transport network efficiency becomes a deployment question
	None
This architecture can support macro-diversity in a similar manner as the traditional architecture.
	High
This architecture can support macro-diversity if Iur between Node Bs, but the transport network efficiency becomes a deployment question, and it requires standards changes as described above.

	Security outside Node B 
	Yes
Security termination outside NodeB site.
	No
Not possible, but may be acceptable at certain NodeB sites, but not all
	Yes
Security termination outside NodeB site.
	No
Not possible, but may be acceptable at certain NodeB sites, but not all

	Latency
	No change
The traditional architecture can provide fast RTT and call setup
	Very Low
This architecture can have a little faster call setup and RTT than the traditional architecture. 
Higher

When MDC is needed the RTT may be worse than the traditional architecture (if typical transport topology used). But typically this would not impact call setup delay in normal case.
When switching from PS-RAB to CS+PS RAB, call setup delay could be impacted due to combined SRNS Relocation.
	No change
Same as traditional architecture when soft handover used.
Very low

When soft handover not used, this architecture can have a little faster call setup and RTT than the traditional architecture.

	Low
This architecture can have little faster RTT for user plane data, but same call setup as the traditional architecture.

	RRM support
	Good
Supports multi-cell and single cell RRM as today
	Fair
Support intra-Node B RRM good. Inter-Node B RRM may be supported for inter-frequency load-sharing using Iur, but increased transport load on narrowband links, so potentially more delay.
	Fair
Support of intra-Node B RRM good. Inter-Node B RRM may be supported for inter-frequency load-sharing using Iur, but increased transport load on narrowband links, so potentially more delay.
	Good
Supports multi-cell and single cell RRM

	Number of RAN Nodes
	2

2 user plane and control plane nodes
	1 

1 user plane and control plane node
	2
2 control plane and user plane nodes
	2
1 control plane only node and one control and user plane node

	Impact on core network 
	None
	Likely that frequent SRNS Relocation would be needed for mobility AND for any switching to multi-RAB from PS-only RAB, so increase in SGSN processing.
	None.
	Likely that frequent SRNS Relocation needed, which would increase SGSN processing, and would be more complex to carry out than today due to splitting of SRNC UP and CP.


5. Conclusion and Proposal

It is proposed that with these modifications, table 2 gives a fair comparison of the different solutions and this can be added to the TR “HSPA beyond Release 7”.
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