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1. Introduction

At RAN3#55bis, there was discussion about a carrier sharing solution via the Iub or Iur, in an Iu PS only implementation [1,2,3]. 

This contributions describes the agreements for the issue and includes a text proposal for TR25.999.
2. Proposal

It is proposed to agree on the following list regarding carrier sharing scenario:
· eHSPA RAN interfaces the legacy UTRAN via an Iur interface instead of via Iub to support the legacy CS service in an “RNC in NodeB” architecture. 
It is proposed to include the text proposal in the Annex of this TDoc into the HSPA SI TR 25.999.
Reference

[1] R3-070549: CS Service Support in Carrier Sharing Scenario: Huawei

[2] R3-070697: CS service in the optimized evolved HSPA architecture frequency: Nokia, Siemens, T-Mobile
[3] R3-070672: Iu PS "Flat Architecture Only" Interworking with legacy RNC Evaluation Summary : Vodafone Group
ANNEX: Text Proposal
The text proposal is for existing sections 9.1.1.3 and 9.1.1.3.2 new sections 9.1.3.x with subsections and section 11.x.. 
Start of update of section  9.1.1.3
9.1.1.3 
Iu with RNC U-Plane & C-Plane functions in Node-B

Evolved HSPA architecture – stand-alone deployment scenario  - is a solution for a flat radio access architecture of UTRAN network. In this architecture the RNC functions are in the NodeB, which in this document is named as evolved HSPA NodeB. Evolved HSPA system enables to use 3GPP Release 5 and later Releases of air interface with no modifications for HSPA traffic. The intended use scenario for HSPA capable terminals is to utilise HSPA both in uplink (E-DCH) and in downlink (HS-DSCH). 
Figure 9.1.1.3
 illustrates evolved HSPA architecture. 
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Figure 9.1.1.3-1 Evolved High Speed Packet Access architecture.
The evolved HSPA NodeB has Iu-PS interface towards packet switched CN. Iu-PS user plane is terminated either in SGSN or in case of one tunnel approach (Rel-7) in GGSN. Evolved stand-alone HSPA is designed with full mobility support, including handovers within the system. Intra-system handover in evolved HSPA is executed between cells, which belong to different evolved HSPA NodeBs (inter-NodeB handover). Handover towards other 3G networks is standard serving RNC relocation. The communication between evolved HSPA NodeBs takes place over Iur interface.
The following figure describes the two deployment scenarios for the solution presented in this section, one with a stand-alone Evolved HSPA UTRAN and the other with the carrier sharing with “legacy” UTRAN.
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Figure 9.1.1.3-
2 U-Plane & C-Plane functions located in Node-B.

Evolved HSPA architecture is a solution for a flat radio access architecture of UTRAN network. In the solution all or part of RNC functions are in the NodeB, which in this document is named as evolved HSPA NodeB. 

The following figure describes the two deployment scenarios [Solution #3 section 9.1.1.3,] one with a stand-alone Evolved HSPA UTRAN and the other with the carrier sharing with “legacy” UTRAN. The lower Evolved HSPA NodeB does not support carrier sharing. The upper Evolved HSPA NodeB supports carrier sharing in addition to basic evolved HSPA operation.

9.1.1.3-3
Stand alone operation and carrier sharing in the same network
The figure shows architecture with One tunnel solution. However, one tunnel solution is not mandatory; it is possible to route the user plane (Iu-PS) also via SGSN.
The use of Iu interface ensures that the system can utilise the existing core network. Interoperability with legacy architecture or 2G is also ensured. Additionally, it is possible to use Iur interface between RNC and Evolved HSPA NodeB as the latter has full RNC functionality. 

In summary, the described solution is characterised by the following features:

· Evolved Node Bs have a direct IP broadband connection towards the Packet Core for PS traffic

· A flat RAN architecture, allowing delay optimisation and scalability without capacity bottlenecks

· RNC is not needed at all for pure PS carrier, i.e. in stand-alone deployment

· RNC is used to implement CS support and therefore CS core is not changed at all in carrier sharing deployment

· Stand-alone scenario requires minimal changes or no changes for the current specifications and network elements

· RNC ID in TS 25.413 range extension in RANAP, if very large evolved HSPA networks are deployed

· Optionally, new HLR parameter “PS only network allowed”, if operator offers true PS-only HSPA access (without CS service enabling handover), then “PS only network allowed” parameter in HLR could be useful for roaming cases. TS 22.011, 24.008, 23.060, 21.101, 23.122
· Carrier sharing scenario requires changes for Iur interface, the required changes to specification are FFS

End of update of Section  9.1.1.3
Start of update of Section  9.1.1.3.2
9.1.1.3.2
Control plane

Stand-alone deployment scenario
RNC functionality and protocols are in NodeB. Existing R99 RAN - CN functional split is maintained. Evolved HSPA NodeBs communicate with each other via Iur interface. Interface towards the Core Network is Iu-PS. If needed, the evolved HSPA RAN communicates towards “legacy” UTRAN via Iur interface. This communication may not be always needed, e.g., in case the evolved HSPA RAN has its own carrier.
Carrier sharing deployment scenario
Evolved HSPA NodeB interfaces an RNC via Iur for shared carrier (CS, non-HSPA traffic). The needed changes on Iur for carrier sharing are FFS..  
End of update of Section  9.1.1.3.2
Start of new section 9.1.1.3.x with subsections
9.1.1.3.x
CS Service in Carrier Sharing scenario
In an Iu PS only implementation of Architecture #2, two solutions were identified as the interface used to interwork the evolved HSPA Node B and legacy RNC to enable carrier sharing: 

· Iub-based solution
· Iur-based solution. 

9.1.1.3.x.1
Evaluation Table
The following table attempts to capture the Pros and Cons of the utilisation of the aforementioned interworking interfaces (Iub and Iur) in the shared carrier scenario when implementing an Iu PS only flat architecture:

	Functionality
	Iur
	Iub

	“Openness”
	A proven open interface.
	Not a universally proven open interface….

	Connectivity
	Sheer numbers of potential Iur interfaces to be managed for the numerous eHSPA NodeBs could be problematic  
	Not foreseen to be an issue.

	Transmission
	Cell Resources is a CRNC responsibility BUT SRNC (legacy RNC) requires knowledge about cell info – this will be carried via backhaul. 
	No more issues than today foreseen.

	Common Channel Management
	Termination of PCH, FACH, RACH already defined as terminating in CRNC. 

Interconnecting in a shared carrier implementation the eHSPA NodeB is always the CRNC and so no additional management is required here.
	Termination of PCH, FACH, RACH at CRNC means common channels for some UEs terminates at the legacy RNC, others at the eHSPA NodeB.

These would have to be multiplexed somehow for subsequent handling over the air. 

	Synchronisation (with respect to CCH Management/Multiplexing)
	Not applicable
	Management/Multiplexing of Common Channels requires synchronised handling. 

	RRM
	SRNC ( DRNC relationship already standardised.

RRM load signalling has been available since R4. 
	It is not clear at all how RRM operates in this scenario – static allocation of resources? How does “CRNC” know what resources are already in use by eHSPA NodeB?

	Cell Management
	CRNC is the “master” of cell management. 

This remains unchanged if eHSPA NodeB becomes DRNC.
	Cell Management: is the same information managed in two places i.e. both the eHSPA NodeB AND legacy RNC?



	Power Control
	Mechanisms specified in RNSAP
	Not expected to bring about additional issues.

	RRC Message Handling
	No change.
	RRC Messages MAY be required to be encapsulated within NBAP messages and sent to SRNC (for CS services).

	Paging Co-Ordination
	Not foreseen to be a problem. Will require either Gs interface or Iu-cs  (signalling part only) interface.
	Where a UE controlled by the legacy RNC and in CELL_PCH or URA_PCH state, the problems of handling common channels at the eHSPA NodeB occurs. 

One solution is the non-usage of Cell_PCH or URA_PCH for all UEs under that legacy RNC i.e. those beyond the eHSPA NodeB]


9.1.1.3.x.2
Relocation to Legacy RNC (Iur-based solution)
There are two types of relocation, UE Involved Relocation and UE not Involved Relocation, that were identified as candidates for enabling CS enabling HO in case of carrier sharing. The details of both relocations are FFS.
Example of UE Involved Relocation

Example of signaling flow for the UE involved relocation to legacy RNC from the eHSPA Node B is Figure x1.
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Figure x1. Signalling Flow for UE Involved Relocation
eHSPA Node B notices from Initial Direct transfer that UE is starting CS call (or from establishment cause in RRC Connection Request, ref. Figure 2) . Initial Direct Transfer triggers the establishment of SCCP connection (Connection Request) towards MSC. This SCCP CR message contains "Initial_UE" RANAP message (L3 message is inside Initial_UE message). MSC acknowledges SCCP connection by sending the Connection Confirmation SCCP message. 

The eHSPA Node B creates the UE context for the UE by allocating D-RNTI and sends the MSC and SGSN Relocation Required with this D-RNTI. (Note: The inclusion of this D-RNTI in the message requires impact to specification.) 

The legacy RNC receives Relocation Request with the D-RNTI and executes RNSAP RL Setup procedure by sending RL Setup Request message with the D-RNTI which identifies the UE in the DRNC/eHSPA Node B. The legacy RNC is allowed to set different parameter values from the received values in RRC Container to RL Setup Request message (e.g. due to non-capability of some small features, case the eHSPA Node B configure the SF2 for the E-DCH of the UE but the legacy RNC does not support the SF2). The Node B reserves the new RL resources based on the request. 

After the reception of the Relocation Command which contains RRC: Physical Channel Reconfiguration Request informs the new U-RNTI and new physical channel parameters etc to UE, the eHSPA Node B sends UE the Physical Channel Reconfiguration Request and if it does not receive Failure message from UE, the eHSPA and UE executes intra-frequency HHO (using new physical layer parameters in received RL Setup Request) when the time in the activation time is elapsed.  

RNSAP RL Reconfiguration procedure for establishing Transport Channel for CS RAB over Iur is triggered after the reception of RAB Assignment Request message establishes CS RAB. 

Specification Changes: 

There is only one change identified in the specification for enabling the relocation. 

· Change the presence of d-RNTI in Source RNC to Target RNC Transport Container in RANAP: RELOCATION REQUIRED/RELOCATION REQUEST messages from conditional to optional for allowing source RNC to include the d-RNTI in case of UE involved relocation in addition to UE not involved relocation. 

This change does not generate ASN.1 change since the presence of the d-RNTI has been defined in current RANAP.
Example of UE Not Involved Relocation

In UE Not Involved Relocation in current spec, the Target RNC has already had some information on physical layer parameters configured for UE, e.g. Code information for UL and DL DPCH configured for the UE so that some parameters for RL configured by Source RNC do not need to be transferred to Target RNC by RRC Container. However in the relocation enabling carrier sharing, some additional physical layer parameters need to be transferred to the target RNC(legacy RNC) since the RNC does not have any information on the parameters configured for UE and the RNC shall continue to use physical layer parameter configured by eHSPA Node B during relocation. 

Example of signaling flow for the UE not involved relocation to legacy RNC from the eHSPA Node B is Figure x2.

[image: image4.emf]SGSN

UE

RNC

MSC

eHSPA NB

(PS RNC+NB and 

CS NB+CRNC)

Initial Direct Transfer

{ CS domain }

Relocation Detect

Call Setup

CS Call MOC initiate

 Relocation Required with Target Cell ID,  RRC 

C

ontainer includes parameters values configured for 

RL

Iu Release Command

Relocation Request 

Ack   

Relocation Command

Relocation Co

mplete

Iu Release C

omplete

{ CS domain }

RAB Assignment

 Relocation Request

with Target Cell ID and 

RRC Container

Serving RNC relocation 

and call setup continue 

parallel

Initial UE Message

SCCP: Connection Confirmation (RANAP Message)

 RL Setup with received 

paramter values

RL Setup Response

UE in Cell_DCH

Relocation Commit

UTRAN Mobility Information with new U-RNTI

(by DCH or HS-DSCH DATA FRAME over Iur)

UTRAN Mobility Information Confirm 

(by DCH or E-DCH DATA FRAME over Iur)

 Relocation Required with Target Cell ID,  RRC Container includes 

parameters values configured for RL

 Relocation Request

with Target Cell ID and RRC Container

Relocation Request Ack   

Relocation Command

Relocation Detect

Relocation Complete

RL Reconfiguration


Figure x2. Signalling Flow for UE Not Involved Relocation
eHSPA NodeB triggers SRNS relocation using information from Initial Direct Transfer by creating UE Context for a UE. The Relocation Required message includes the Target Cell ID and RRC Container includes extra information for physical layer parameter configured by eHSPA.(e.g. UL DPCH Information) in addition to D-RNTI. (Note: The inclusion of this Target Cell ID and in the message and inclusion of physical layer parameter in RRC Container(SRNS RELOCATION INFO) require impact to specification.)    
The legacy RNC receives Relocation Request with the parameters and execute RNSAP RL Setup procedure by setting received parameters in RRC Container into the Request message. Since the parameters configured for RL and Transport Channel are unchanged, the eHSPA Node B replies RL Setup Response without any modification to the RL resource for the UE. 

After a reception of Relocation Commit from the eHSPA Node B, the legacy RNC sends UE RRC: UTRAN Mobility Information informs the UE the new U-RNTI. (Note: Parameters for Physical/Transport Channel are unchanged so this RRC message is the most appropriate). 
RNSAP RL Reconfiguration procedure for establishing Transport Channel for CS RAB is triggered after the reception of RAB Assignment Request message establishes CS RAB. 

Specification Changes: 

There are the following changes identified in the specification for enabling the relocation. 

· Change the presence of Target Cell ID in Source RNC to Target RNC Transport Container in RANAP: RELOCATION REQUIRED/RELOCATION REQUEST messages from conditional to optional for making source RNC to include the C-ID in RL Setup Request message in case of UE not involved relocation in addition to UE not involved relocation. 

This change does not generate ASN.1 change since the presence of the Target Cell ID has been defined in current RANAP. 
· Inclusion of Physical Layer parameter into RRC: SRNS RELOCATION INFO. The new parameters should be introduced in the IE would be
· Maximum allowed UL TX power
· Uplink DPCH info
· E-DCH Info
· Downlink HS-PDSCH Information
· Downlink information common for all radio links
· Downlink information for each radio link
Details on the specification impact is FFS. 

9.1.1.3.x
Iu with RNC U-Plane & C-Plane functions in Node-B: Iu CS support permutations comparison
	Functionality
	Iu PS & Iu CS Supported
	Iu PS only RAN (i.e. no Iu-cs)
	Iu PS, and Iu-cs Signalling only

	Connectivity
	The CS core needs to support much higher number of Iu-cs links for the numerous eHSPA NodeBs, which could be problematic.
	No need to care of the CS core connectivity  
	The CS core needs to support much higher number of Iu-cs links for the numerous eHSPA NodeBs, which could be problematic.

	Transmission
	eHSPA NodeB will need to support Iu-cs UP.
	No need to care of the CS core transmission capability
	The User Plane of Iu-cs is not used. Transmission for Iu-cs signalling not foreseen to be a problem. Relies on the addition of Iur for UP.

	Paging Co-Ordination
	Makes paging quick and easy without a requirement for a Gs interface.
	Gs interface is needed to support paging co-ordination.
	Makes paging quick and easy without a requirement for a Gs interface.

	CS Enabling HO
	No need of CS Enabling HO.
	CS Enabling HO will be relatively slow as UE has to re-select a CS cell and to start RRC connection.
	CS Enabling HO will be fast as Initial Direct Transfer will be processed in parallel.

	Needed UP Functionality
	RAN functionality both for PS as well as for CS service is needed
	Only RAN functionality for PS service is needed
	Only RAN functionality for PS service is needed.


End of new section 9.1.1.3.x with subsections
Start of changes to section 11
11
Conclusions and Recommendations

11.1 
Independence Between Radio Features and HSPA Architecture Evolution

The potential HSPA Architecture evolution will be defined independently from enhancements in the HSPA radio interface (both layer 1 and radio protocols). Thus, the traditional UTRAN interfaces (Iu, Iur and Iub) shall be enhanced in order to support the features included in the evolved HSPA radio interface. However this does not preclude the possibility to introduce new features in the HSPA radio interface, in case they are beneficial mainly to one of the architectures. 

11.x
Carrier sharing scenario for architecture alternative Iu with RNC U-Plane & C-Plane functions in Node-B
Regarding the carrier sharing scenario, the following agreements were made:
· eHSPA RAN interfaces the legacy UTRAN via Iur interface instead of via Iub to support the legacy CS service in the architecture with RNC in NodeB.
End of changes to section １１
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