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1
Introduction

This document discussed the emerging TR on HSPA Evolution as presented at the last RAN plenary [1]. In particular it considers each of the Architectural Proposals in section 9.1 of [1]. The merits or otherwise of each proposal are identified, against the objectives, constraints and requirements presented in sections 5 & 6 of [1]. In addition the constraints imposed at the RAN Plenary are noted. 

2
Discussion

2.1
Update of the “Technical Comparison table”

As can be seen [1], there is a set of objectives, constraints and requirements identified in sections 5 and 6 which should be reflected in the “technical comparison table” and along which the assessment of the technical proposals should be performed. 

(
It is proposed to update it accordingly. 

The table following summarises the objectives, constraints and requirements identified in sections 5 and 6 of [1]. 

In addition:

-
Constraints identified during the RAN Plenary have been included 

-
Security constraints have been added. Although not identified by [1] security at least equal to existing 3GPP is required, and LTE equivalent security may form an objective. 

-
Items are shown in bold.

Items with a common purpose have been grouped into the same row and allocated a summary title to ease subsequent discussions. 

	Summary Objective
	Objectives
	Constraints
	Requirements UTRAN
	Requirements UTRA

	1. Improve Spectral Efficiency
	Improve Spectral Efficiency
	WGs discussions shall assume the necessity to support SHO (RAN#33)
	
	Changes that deliver higher spectrum efficiency

	2. Reduce U-Plane Latency
	
	
	Reduce U-Plane latency for R5, R6, R7 & R7+ terminals
	Reduce U-Plane latency for R5, R6, R7 & R7+ terminals

	3. Reduce C-Plane Latency
	
	
	Reduce C-Plane latency to R7+ terminals (and to legacy if cost is not prohibitive)
	Reduce C-Plane latency to R7+ terminals (and to legacy if cost is not prohibitive)

	4. SAE/LTE Migration Support
	Joint Operation/Smooth Migration to SAE/LTE
	
	Low complexity, low cost and smooth migration of HSPA towards evolved UMTS SAE/LTE

Connection of evolved HSPA RAN to SAE CN considered
	

	5. Simple Upgrade
	Simple Upgrade
	Implemented through re-use of R’7 architecture

RAN-CN split changes provided that significant improvements without significant complexity

Scope reduced to Iu interface connectivity (RAN#33) 

Minimise Node B Impacts but does not preclude hardware upgrades for additional functionality

Minimise UE Impacts in terms of complexity
	Simplification and reduction of numbers of nodes


	

	6. Lower Backhaul Costs
	
	
	Consider to Lower Backhaul Costs  
	

	7. Backwards Compatibility
	Backwards Compatible


	R’99-DCH & Legacy HSPA UEs able to share the same carrier without performance degradation
	Consider IW with CS domain to support legacy services

Changes should maximally build on R5,6 & 7 developments and testing.
	Consider changes which benefit legacy terminals



	8. PS Only over HSPA
	PS Only over HSPA


	
	
	

	9. Mobility No worse than R’7
	
	Mobility no worse than R’7
	Consider mobility between non 3GPP and evolved HSPA
	

	10. Efficient QoS for all. 
	
	
	How to provide efficient QoS for all traffic classes
	

	11. Security equal or better than current 3GPP
	Security equivalent to LTE
	
	Security equal or better than current 3GPP
	


2.2
Assessment of (9.1.1.1) Iu  with SRNC separate from CRNC/DRNC/Node B.

This architectural solution, presented in 9.1.1.1 of [1] introduces a revised Node B which supports CRNC and DRNC functionality, whilst retaining SRNC at the RNC, as well as a conventional Iu to the Core Network.


[image: image1.emf] 

UTRAN   (HSPA access)  

S RNC  

Node_B /CRNC/DRNC  

Iu - PS  

SGSN  

CN  

GGSN  

Iu - CS  

MSC  

Node_B /CRNC/DRNC  


Figure 1. Iu with SRNC plus CRNC/DRNC/Node B (From [1]) 

2.2.1
Comparison with Objectives, Constraints and Requirements

The following discusses the potential to meet the objectives, constraints and requirements identified in section 2.1  as follows:

Improve Spectral Efficiency

The description in [1] does not explicitly identify the location of RRM however as DRNC/CRNC at the Node B is identified then the use of localised RRM at the Node B is assumed. 

This may allow the schedulers associated with the MAC-HS and MAC-e to exploit local cell conditions more quickly (when compared with the legacy architecture) and yield some benefits in spectral efficiency. However the benefits, if any, require to be quantified. 

The architecture retains support for SHO.

(
No degradation in R’7, SHO retained, but benefits unclear

Reduce U-Plane Latency
The proposal attempts potential U-Plane improvements by the move of some functions to the Node B. The U-Plane improvements are believed to arise from:

-
Localised RRM at the Node B, allowing the MAC-HS and MAC-e schedulers to exploit all available resources without latency. (This contrasts with the current situation where the split between DCH and HSPA resources must be maintained by the RNC and varied more slowly). 

-
Mirrored RLC allowing the localised generation of ACK/NAK. This potentially reduces latency on failed RLC retransmissions and so improves U-Plane latency for Acknowledged Mode (AM) transfers.

Thus some improvements in U-Plane latency are anticipated but need to be quantified. 

(
Some improvement anticipated but requires quantification.

Reduce C-Plane Latency

C-Plane flows still essentially traverse the same number of  nodes as in R’7 and AS and NAS signalling is still terminated in the same location. 

The use of an Iur interface between the Node B and the SRNC is assumed although this is not elaborated in [1]. 

Some changes in signalling between the SRNC and Node B may be incurred e.g.:

-
due to the relocation of RRM

-
operation to support a UE joining the network directly via the CRNC/DRNC function to a separate SRNC. 

Updates may be required to RNSAP signalling, an analysis is suggested to quantify the impact – if any. 

Thus it is assumed that no benefit arises in C-Plane latency (except possibly from the impact of reduced over air signalling delay due to reduction in U-Plane delay).

(
No improvement anticipated

SAE/LTE Migration Support

The proposal makes no changes to the CN and so makes no specific contribution (negative or positive) towards SAE/LTE migration support. The situation remains as for migration or interworking with legacy R7 networks.

(
No change

Simple Upgrade

The proposed architecture does not alter the essential radio protocol architecture as such it:

-
allows reuse of an R7 architecture

-
does not alter RAN-CN split

-
retains use of legacy Iu

-
has no impact on the UE.

It does however move some RNC functions to the Node B, and does change the Node B – RNC interface. 

The move to an Iur interface may present some issues for ATM based RAN network since currently the Iub interface is an ATM UNI interface and the Iur is an ATM NNI interface. These issues do not arise for an IP based Iub/Iur. 

In summary most of the simple upgrade criteria are met except for the Node B.

(
Largely met but Node B impact noted.

Lower Backhaul Costs

The requirement to lower backhaul costs is assumed to be met through the use of alternative backhaul technologies such as Ethernet and DSL type technologies. 

The move from an Iub to an Iur does not present significant changes in transport requirements such as tolerable levels of latency and jitter. 

Thus no clear benefit is discerned.

(
No change

Backwards Compatibility

The proposed architecture can fully support legacy terminals including DCH operation. There is no need for IW with CS since CS can be fully supported.

Any achieved benefits (such as U-Plane latency) should benefit legacy terminals as well. 

As the radio protocol architecture is unchanged much of earlier developments and testing should be re-usable.

The backwards compatibility can be regarded as being fully met.

(
Achieved

PS Only over HSPA

The proposed architecture support for PS and CS remains unchanged. PS over HSPA remains possible as it does for R’7.

(
No Change

Mobility No Worse than R’7

Again the architecture retains both RNC and CN as mobility anchors plus SHO support is retained. No change in mobility performance is anticipated.

(
No Change

Efficient QoS for all

Again the radio protocol architecture is unchanged, also the backhaul requirements remain similar.

(
No Change

Security

As ciphering and/or integrity checking remains at the RNC, security remains as for the legacy architecture.

(
No Change
2.2.2
Conclusion

The proposed architecture offers an incremental improvement with the move of some functionality to the Node B, together with some modifications at the RNC. Some U-Plane latency improvement is anticipated and legacy support is good. Little or no improvements towards C-Plane latency or LTE/SAE migration is anticipated.

The size of the U-Plane latency improvement should be quantified before the additional effort on Node B and RNC can be justified.

2.3
Assessment of (9.1.1.2) PS User Plane/ C-Plane split, CP in RNC, UP tunnel PS CN – Node B

This architectural solution, presented in 9.1.1.2 of [1] introduces a revised Node B which supports a direct Iu-ps U-Plane to the core network (either SGSN or GGSN). The C-plane path remains via the RNC. An Iu split into C & U-Plane is required.
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Figure 2. PS U/C-Plane Split, CP in RNC, UP Tunnel (From [1] 9.1.1.2).

2.3.1
Comparison with Objectives, Constraints and Requirements

The following discusses the potential to meet the objectives, constraints and requirements identified in section 2.1  as follows:

Improve Spectral Efficiency

RRM is assumed to remain at the RNC and so any anticipated benefits from a localised RRM at the Node B do not arise. 

The architecture proposes to retain only limited support for SHO, i.e. for intra-Node B operation. As much of the benefit of SHO may arise from spatial diversity then this may be a serious limitation.

The possibility to use uplink MDC at a ‘master Node NB’ is mentioned but this will incur increased backhaul load and latency and so should be regarded as undesirable. 

(
A possible degradation through the lack of inter Node B SHO is noted

Reduce U-Plane Latency

The architecture, moves the MAC, RLC and PDCP functions to the Node B. This is expected to achieve some reduction in latency e.g. due to the removal of the Iub delay including the Iub flow control. This may have advantage for downlink scheduling in HSDPA as the user buffering (in RLC) and the scheduler are now co-located (hence latency between demand and scheduler response is reduced). 

The direct link to the SGSN removes another hop and the direct link to the GGSN removes an additional hop. 

Significant reductions in the U-Plane delay are anticipated.

(
Achieved

Reduce C-Plane Latency

The C-Plane is still achieved via the RNC with the proposal indicating two ways in which the multiplexing of C-Plane traffic may occur:

1.
SRB (bearing RRC and NAS) is terminated in the RNC as for Release 6. Multiplexing of SRB and user plane RB is performed in the Node B.

2.
SRBs is 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.

The first proposal is thought unlikely to yield a significant improvement in C-Plane latency since it largely follows the legacy approach.

The second approach would yield improvements due to the reduced Iub delay exactly as for the U-Plane. However the same number of signalling hops remain and so only a small benefit is anticipated here. Further some significant security concerns remain (see later) making the adoption of this approach unlikely.

(
Improvement Unlikely  

SAE/LTE Migration Support

The proposal identifies that the proposed changes are ‘in-line with the evolutionary step towards SAE’. 

At a high level it can be seen that:

-
The revised RNC occupies a similar role to MME.

-
The SGSN/GGSN occupies a U-plane role similar to UPE. 

However a direct comparison shows mismatches such as the GGSN retaining both C and U_Plane roles. How this assists with migration is unclear. Retention of the SGSN and GGSN means that SAE interworking as for the legacy architecture remains a possibility.

Thus at best migration support remains unchanged from the legacy architecture.

(
No Change

Simple Upgrade

A large number of functions, normally associated with RNC, move to the Node B although the RNC itself simplifies. 

With C-Plane functionality at the RNC and U-Plane functionality at the Node B a modified interface may be required (e.g. to support multiplexing of the C & U-Plane DCHs at the Node B).  

Also changes to legacy SGSN and/or GGSN are anticipated to accommodate the increased numbers of physical ports arising from direct connection to the Node Bs (instead of RNCs). 

However the RAN-CN split is largely unchanged and the Iu is retained (albeit with some possible changes e.g. due to higher number of nodes).

Given the changes to Node B, RNC and legacy CN nodes these changes are not regarded as a simple upgrade.

(
Not Achieved 

Lower Backhaul Costs

The direct U-Plane link to SGSN and/or GGSN does allow the use of cheaper backhaul as the realtime Iub is avoided. 

If:

1.
SRB (bearing RRC and NAS) are terminated in the RNC as for Release 6 then the need for a conventional Iub remains albeit at a lower capacity.

2.
SRBs are terminated in the Node B then the need for an Iub is avoided.

The requirement for uplink MDC has been stated at RAN plenary. The proposal mentions the possibility to implement uplink MDC at a master Node Node B. This increase backhaul load  as well as introducing more realtime type constraints. 

The architecture itself provide the possibility to exploit lower cost backhaul. (However it is assumed that other impediments, i.e. security and MDC probably prevent this from being realised). 

(
Achieved

Backwards Compatibility

The exact method to support legacy users has not been described in [1] is unclear.As the radio protocol architecture is unchanged then legacy support is assumed possible

(However the security compromises and lack of SHO support is again noted). 

(
Achieved

PS Only over HSPA

The architecture supports an IP backhaul for the U-Plane and hence allows for PS only operation over HSPA.

(
Achieved

Mobility No Worse than R’7

In this architecture potentially both the RNC and SGSN/ GGSN require updating as to the UE movement e.g. during handover, whereas only the RNC required updating (in most circumstances) in the legacy architecture. 

Some degradation in mobility performance may occur. 

(
Worse than Legacy 

Efficient QoS for all

Nothing identified.

(
No Change

Security

The proposed architecture terminates U-Plane ciphering at the Node B for the U-Plane.  C-Plane ciphering may also terminate at the Node B depending on the SRB option chosen. 

If additional security measures are not adopted then security must be regarded as poorer than in the legacy architecture.

(
Worse than Legacy

2.3.1
Conclusion

The proposed architecture offers (possibly significant) improvements in U-Plane latency and also assists in exploiting cheaper backhaul technologies. Legacy support is probably possible.

However it incurs a performance loss due to lack of SHO support and requires some significant changes to Node B, RNC and SGSN/GGSN.  Small improvements towards C-Plane latency may occur and no attention to LTE/SAE migration is given.

The lack of SHO and security compromises will probably prevent this option from being adopted.

2.4
Assessment of (9.1.1.3) Iu with RNC U-Plane & C-Plane functions in Node-B

This architectural solution, presented in 9.1.1.3 of [1] introduces a collapsed NodeB+RNC node (“Evolved HSPA NodeB”). 

It suggests to take the One Tunnel Approach (OTA) into consideration.

Further it hints on two possible deployment scenarios, one as “stand alone” scenario, the other showing carrier sharing with “legacy UTRAN” performed via the Iub interface spanned between the “legacy RNC” and the “Evolved HSPA NodeB”.

Security issues are mentioned to be FFS (pending LS to SA3).

All in all, this architecture is currently not extensively elaborated in [1], so most assessments given in section 2.4.1. is based on pure speculation. 
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Figure 3. Iu with RNC U-Plane & C-Plane functions in NodeB. (From [1] 9.1.1.3).

2.4.1
Comparison with Objectives, Constraints and Requirements

The following discusses the potential to meet the objectives, constraints and requirements identified in section 2.1  as follows:

Improve Spectral Efficiency

The architecture is not clear about the support for SHO. If the possibility to use uplink MDC at a ‘master Node NB’ is envisaged this will incur increased backhaul load and latency and so should be regarded as undesirable. 

(
A possible degradation through the lack of inter Node B SHO is noted

Reduce U-Plane Latency
The proposal attempts U-Plane improvements by collapsing NodeB and RNC and further hinting at the possibility to deploy the CN following OTA.

Significant reductions in the U-Plane delay are anticipated.

(
Achieved

Reduce C-Plane Latency

Collapsing NodeB and RNC yields in reduction of C-Plane latency on Iub. This should give some improvements for the C-Plane.

(
Achieved

SAE/LTE Migration Support

The proposal makes no changes to the CN and so makes no specific contribution (negative or positive) towards SAE/LTE migration support. The situation remains as for migration or interworking with legacy R7 networks.

(
No change

Simple Upgrade

The proposed architecture does not alter the essential radio protocol architecture.

It does however move the complete RNC functions to the Node B. This might have limited effects in certain network deployments, it will definitely have an effect to the NodeBs will effect the actual network deployment and require an update to the NodeBs with RNC functions.

Changes to legacy SGSN/GGSN are expected as in section 2.3 

(
Not Achieved.

Lower Backhaul Costs

The direct U-Plane link to SGSN and/or GGSN does allow the use of cheaper backhaul as the realtime Iub is avoided, however, the requirement for UL MDC increases backhaul load again.

Further details of the concept expected.

(
To be verified

Backwards Compatibility

No description is provided how this proposal intends to support legacy users. A kind of interworking is hinted through an Iub connection between the legacy RNC and the Evolved HSPA NodeB. 

Further details of the concept expected.

(
To be verified

PS Only over HSPA

PS over HSPA remains possible as it does for R’7.

(
No Change

Mobility No Worse than R’7

Further details of the concept expected.

(
To be verified

Efficient QoS for all

Further details of the concept expected.

(
To be verified

Security

Ciphering and/or integrity checking is moved to the NodeB. This changes security paradigm as defined for UMTS and LTE/SAE.

(
Worse than Legacy

2.4.2
Conclusion

More details required before final conclusions can be made.

2.5
Assessment of (9.1.1.4) S1 with RLC (no-ciphering) & RRC in Node B

Note:
The architecture proposed in  Section 9.1.2 of [1] does not meet the current restrictions agreed at RAN#33, as it proposes to connect to the evolved CN via S1. Therefore this proposal is not further assessed.

2.6
Assessment of (9.1.2) Collapsed Architecture with SHO – Connectivity to Evolved CN

Note:
The architecture proposed in  Section 9.1.2 of [1] does not meet the current restrictions agreed at RAN#33, as it proposes to connect to the evolved CN via S1. Therefore this proposal is not further assessed.

2.7
Assessment of (9.1.4.1) Collapsing legacy SRNC and CRNC into Node B

This architectural solution, presented in section 9.1.4.1 of [1] proposes to collapse RNC and NodeB in a similar way as described in 9.1.1.3 of [1]. This specific variant foresees to locate the SRNC functionality in a HSPA NodeB, whereas connectivity to the legacy UTRAN is performed via Iur from the SRNC.

Given the constraints received at RAN#33, only the variant with Iu-PS connection to the CN should be considered. 
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Figure 9.1.4-1. Legacy SRNC and CRNC collapsed into eHSPA Node B.
2.7.1
Comparison with Objectives, Constraints and Requirements

The following discusses the potential to meet the objectives, constraints and requirements identified in section 2.1  as follows:

Improve Spectral Efficiency

RRM is localised at the Node B for Rel’8 operation however RRM is at the DRNC where legacy Node Bs are involved. SHO is assumed to be at the Rel 8 Node B. This appears to offer no substantial differences to legacy operation and no spectral efficiency benefits are anticipated. 

(
No Change

Reduce U-Plane Latency
The proposal attempts U-Plane improvements by collapsing NodeB and RNC. Improvements may be reduced by the need to support SHO over the ‘last mile’ link.

Some reductions in the U-Plane delay are anticipated. 

(
Achieved

Reduce C-Plane Latency

Collapsing NodeB and RNC yields in reduction of C-Plane latency on Iub. This should give some improvements for the C-Plane.

(
Achieved

SAE/LTE Migration Support

The proposal makes no changes to the CN and so makes no specific contribution (negative or positive) towards SAE/LTE migration support. The situation remains as for migration or interworking with legacy R7 networks.

(
No change

Simple Upgrade

The proposed architecture mentions deployment effects due to increased number of required Iu-cs connections, this is applicable for Iu-ps connections as well. ATM connectivity to the HSPA NodeB may not be desirable as well.

Moving all RNC functions to the NodeB will have effect in most network deployments.

(
Not Achieved.

Lower Backhaul Costs

The requirement for UL MDC and interworking to legacy network parts increases backhaul load again.

(
Not achieved

Backwards Compatibility

No explicit description is provided as to how this proposal intends to support legacy users. The use of an Iur connection between the legacy DRNC and the Evolved HSPA NodeB is mentioned. However no details of Rel’7 or earlier support at the Node B are shown.

Further details of the concept expected.

(
To be verified

PS Only over HSPA

PS over HSPA remains possible as it does for R’7.

(
No Change

Mobility No Worse than R’7

SRNS Relocation is required for any inter-NodeB for CS connected UEs, which might have impacts on voice quality. As SRNS Relocation represents a more complex mobility procedure than a “simple” intra-RNC inter-NodeB change, the overall effort can be stated to be much higher than for legacy.

(
Probably worse than Legacy

Efficient QoS for all

No description of QoS support is given. This is assumed to be as for legacy operation

(
No Change

Security

Ciphering and/or integrity checking is moved to the NodeB. This changes security paradigm as defined for UMTS and LTE/SAE.

(
Worse than Legacy

2.7.2
Conclusion

More details required before final conclusions can be made.

2.8
Assessment of (9.1.4.2) Collapsing only legacy CRNC into Node B

This architectural solution, presented in section 9.1.4.2 of [1] proposes to collapse RNC and NodeB in a similar way as described in 9.1.1.3 of [1]. This specific variant proposed to co-locate CRNC functions to the HSPA NodeB, whereas SRNC functions reside in the Node B for Rel’8 and at the RNC for legacy operation. Connectivity to the legacy UTRAN is performed via Iub & Iur via the HSPA Node B.

Given the constraints received at RAN#33, only the variant with Iu-PS connection to the CN should be considered, consequently the variant to have Rel-8 SRNC function co-located to the HSPA NodeB is omitted in this assessment.. 
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Figure 9.1.4-2. Only legacy CRNC collapsed into eHSPA Node B.
2.8.1
Comparison with Objectives, Constraints and Requirements

The following discusses the potential to meet the objectives, constraints and requirements identified in section 2.1  as follows:

Improve Spectral Efficiency

RRM is localised at the Rel’8 Node B and may allow schedulers associated with MAC-HS and MAC-e to exploit local cell conditions more quickly.  However this is also responsible for RRM at the legacy Node B. 

SHO is supported at the Rel’8 Node B leading to a increase in backhaul traffic and latency.

(
Benefits Unclear
Reduce U-Plane Latency

For legacy operation the U-Plane reaches the SRNC via the Rel’8 Node B this may cause an  additional hop compared with where a UE operates directly with an SRNC (i.e. MDC is not required). It has an equivalent number of hops where DRNC is involved due to MDC. This is thus regarded as equivalent or slightly worse than legacy operation. 

For Rel’8 operation the radio protocol architecture is merged into the Node B. Also a single hop to a GSN is shown. This should lead to a significant reduction in U-Plane latency. However, SHO support at the Node B will increase backhaul traffic and latency. The change in latency needs to be quantified.

( Rel’8 Possibly Improved

( Rel’7 and earlier: No Change or slightly worse.

Reduce C-Plane Latency

For legacy operation C-Plane flows traverse a similar number of hops as for the U-Plane and so some increase in C-Plane latency is anticipated under some circumstances. This is again regarded as equivalent or slightly worse than legacy operation. 

For Rel’8 operation localised termination of RRC is supported and so a reduction in C-Plane latency is anticipated. 

( Rel’8 Acheived

( Rel’7 and earlier: No Change or slightly worse.

SAE/LTE Migration Support

An Iu-PS link is maintained to the GSN (following the RAN plenary decision to focus on Iu) or an Iur link is maintained to the legacy CN network. Hence no major change in RAN-CN split is made.  

The situation remains as for migration or interworking with legacy network.

( No Change

Simple Upgrade

The proposed solution adds full Rel’8 functionality including SRNC and CRNC support at a physical Node B. In addition at least Iu and Iur interfaces must be supported. Hence the upgrade is not regarded as simple.

Further security upgrades may be needed for Rel’8 (see later).

 ( Not acheived

Lower Backhaul Costs

The proposed solution introduces the support of Iu and Iur (and possibly Iub) where previously there was just the Iub. Support of the Iu introduces the possibility to introduce alternative backhaul but the need for some Iub like backhaul remains.

( Partly acheived

Backwards Compatibility

Support of legacy UEs is supported and no performance degradation is expected. CS domain support is via the legacy network and so IW is not required. Much of R5, R’6 and R’7 developments and testing should be reusable. 

However no improvement for legacy terminals is identified.

( Achieved (no improvement)

PS Only over HSPA

A Iu-PS only link is proposed for Rel’8 operation.

( Acheived

Mobility No Worse than R’7

For Rel’7 mobility is similar to legacy operation and so no change is anticipated.

SRNS Relocation is required for Rel’8 inter-NodeB  which represents a more complex mobility procedure than a “simple” intra-RNC inter-NodeB change, the overall effort can be stated to be much higher than for legacy.

(
Probably worse than Legacy

Efficient QoS for all

No description of QoS support is given. 

(
No Change (Assumed).

Security

Ciphering and/or integrity checking is moved to the NodeB for Rel’8. This is worse than legacy operation. (An alternative would be to introduce LTE style security but this would impact the UE). 

This changes security paradigm as defined for UMTS and LTE/SAE.

(
Worse than Legacy

2.8.2
Conclusion

The proposed architecture introduces a new logical Rel’8 Node B with a direct link to the CN Network (which can be the Iu-PS). Legacy Node B interconnect is supported via an Iub link and subsequent Iur link. Support of SHO for Rel’8 is at the Node B introducing increases in traffic and latency. Security issues are raised. Further elaboration of the architecture is required before the benefits can be assessed, no benefits and possibly some degradation for legacy operation have been identified. 

2.9
Assessment of (9.1.4.3) Not collapsing any of the legacy CS network into Node B – eC-Plane terminating in the Node B

This architectural solution, presented in section 9.1.4.3 of [1] proposes not to collapse any legacy RNC functionality into the NodeB. The variants where the evolved C-Plane terminates in the Node B is considered here. The other maintains the evolved C-Plane via the legacy RNC and is considered in the next section. 

Connectivity to the legacy UTRAN is performed via Iub to a legacy CRNC.

Given the constraints received at RAN#33, only the variant with Iu-PS connection to the CN should be considered, consequently only the Iu-PS to the GSN is relevant to this assessment. 
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Figure 9.1.4.3A. Non-collapsed legacy RNC - eHSPA control plane in the Node B

2.9.1
Comparison with Objectives, Constraints and Requirements

The following discusses the potential to meet the objectives, constraints and requirements identified in section 2.1  as follows:

Improve Spectral Efficiency

The Node B is supported by two CRNCs: one local for Rel’8 operation and one remote (via Iub) for legacy operation. This is assumed to require split resources and separate RRM functions. This split is assumed to be static i.e. it con only be varied slowly e.g. via O&M. 

Further separate common channels may be needed. 

Whilst some improvement may occur from localised RRM for Rel’8 this is assumed to be negated by the split resources and duplicate common channels

(
Worse than Legacy

Reduce U-Plane Latency

The single hop Iu-PS for Rel-8 suggests a significant reduction in U-Plane latency. However the impact of maintaining SHO at the Node B for Rel-8 may reduce this gain.

The architecture remains effectively unchanged for legacy operation.

( Rel’8 Possibly Improved

( Rel’7 and earlier: No Change

Reduce C-Plane Latency

Maintaining the C-Plane for Rel-8 at the Node B suggests a significant reduction in C-Plane latency . The architecture remains effectively unchanged for legacy operation.

( Rel’8 Acheived

( Rel’7 and earlier: No Change

SAE/LTE Migration Support

The RAN-CN split effectively remains unchanged. The situation remains as for migration or interworking with legacy network.

( No Change

Simple Upgrade

The architecture moves significant Rel’8 functionality into the Node B. Security issues (see later) may require UE changes.

( Not Acheived

Lower Backhaul Costs

The Iu-PS direct to the GSN offers the possibility to introduce cheaper backhaul. However the Iub remains as for legacy.

( Partly Acheived

Backwards Compatibility

Support of legacy CS and PS is possible.

( Acheived

PS Only over HSPA

A Iu-PS only link is proposed for Rel’8 operation.

( Acheived

Mobility No Worse than R’7

Mobility remains essentially the same for legacy operation. 

For Rel’8 concerns over SRNC relocation remain although fewer nodes are involved.

( Rel’8 Probably worse than Legacy

( Rel’7 and earlier: No Change

Efficient QoS for all

No description of QoS support is given. 

(
No Change (Assumed).

Security

Ciphering and/or integrity checking is moved to the NodeB for Rel’8. This is worse than legacy operation. (An alternative would be to introduce LTE style security but this would impact the UE). 

Legacy operation security remains the same

( Rel’8 Worse than Legacy

( Rel’7 and earlier: No Change

2.10.2
Conclusion

The proposed architecture introduces U and C-Plane latency benefits for Rel’8 operation. Legacy operation is unchanged. For Rel-8 operation concerns exist over the support of SHO at the Node B and the security paradigm. Concerns also exist over the split RRM between Rel’8 and legacy.

2.10
Assessment of (9.1.4.3) Not collapsing any of the legacy CS network into Node B – eC-Plane terminating in RNC

This architectural solution, presented here is an in 2.9 earlier however the evolved C-Plane terminates at the legacy RNC. 

Connectivity to the legacy UTRAN is performed via Iub to a legacy CRNC.

Given the constraints received at RAN#33, only the variant with Iu-PS connection to the CN should be considered, consequently only the Iu-PS to the GSN is relevant to this assessment. 
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Figure 9.1.4.3B. Non-collapsed legacy RNC - eHSPA control plane in the legacy RNC
2.10.1
Comparison with Objectives, Constraints and Requirements

The following discusses the potential to meet the objectives, constraints and requirements identified in section 2.1  as follows:

Improve Spectral Efficiency

C-Plane for both evolved and legacy operation terminates at the CRNC. Hence RRM need not be split for legacy and evolved operation. This permits a more dynamic allocation of resources between the two modes of operation. The role of common channels is not elaborated and it is assumed that a single set of channels terminating at the RNC is required. No degradation is expected when compared with legacy, although the use of SHO remains to be elaborated.

( No Change

Reduce U-Plane Latency

The direct Iu_PS to the GSN should yield significant improvements in U-Plane latency, subject to clarification on SHO. The U-Plane path for legacy remains essentially unchanged. 

( Rel’8 Acheived

( Rel’7 and earlier: No Change

Reduce C-Plane Latency

The C-Plane path for both Rel8 and legacy remains essentially unchanged.

( No Change

SAE/LTE Migration Support

The RAN-CN split effectively remains unchanged. The situation remains as for migration or interworking with legacy network.

( No Change

Simple Upgrade

The U-Plane protocols for Rel’8 operation require to be added to the Node B. In addition some security additions may be required (see later). Legacy operation is unaffected.

( Rel’8 Not Acheived

( Rel’7 and earlier: No Change

Lower Backhaul Costs

The Iu-PS direct to the GSN offers the possibility to introduce cheaper backhaul. However the Iub remains as for legacy.

( Partly Acheived

Backwards Compatibility

Support of legacy CS and PS is possible.

( Acheived

PS Only over HSPA

A Iu-PS only link is proposed for Rel’8 operation.

( Acheived
Mobility No Worse than R’7

Mobility remains essentially the same for legacy operation. 

For Rel’8 concerns over SRNC relocation remain although fewer nodes are involved.

( Rel’8 Probably worse than Legacy

( Rel’7 and earlier: No Change

Efficient QoS for all

No description of QoS support is given. 

(
No Change (Assumed).

Security

Ciphering and/or integrity checking is moved to the NodeB for Rel’8. This is worse than legacy operation. (An alternative would be to introduce LTE style security but this would impact the UE). 

Legacy operation security remains the same

( Rel’8 Worse than Legacy

( Rel’7 and earlier: No Change

2.10.2
Conclusion

This architecture maintains C-Plane operation via the legacy network. Evolved U-Plane uses a direct path to the GSN (although how SHO is supported is unclear). Security is poor for evolved users unless LTE style security is adopted (which has consequences for the UE). Significant U-Plane improvements are anticipated but no C-Plane improvements. Support of legacy users is good.

3
Proposal

It is proposed to include the assessment into the HSPA TR [1] and to update the “Technical Comparison Table” as suggested in section 2.1.

4
References

[1]
TR 25.cde, HSPA Evolution beyond Release 7 (FDD), as presented to RAN#33 in RP-060616
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