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1. Introduction

The original solution in the eHSPA architecture in 9.1.1.3 in [1] is describing a PS only network on a dedicated carrier. The PS only network uses CS service enabling HO [2] to enable CS in such PS only networks.
Full CS support is not feasible in a collapsed architecture. In 9.1.1.3 [1], there is exist also carrier sharing option to enable CS calls in the same cells as eHSPA traffic.  The original section 9.1.1.3 described solution how the eHSPA NodeB was connected to legacy UTRAN for CS services over Iub. Iub based solution would require that Iub would be enhanced to include some Iur functionalities, especially for the Common Channel Handling and for RRM functionalities [3].
Later on, there has been more work on the CS service enabling HO [2]. The further analysis based on [2] have shown that Iur option can be used for the solution.  Iur interface has most of the needed features ready and when combined with the CS service enabling HO [2], it can be used as the solution. During RAN WG3 Meeting #55, there was also paper describing Iur and Iub based solutions [4]. In real networks, Iur has also proven to be more open interface than Iub. 
This paper shows how Iur can be used to provide CS and PS on the same frequency, i.e., on the shared carrier.
2.
Discussion
General architecture
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Figure 1. Carrier sharing with Iur
It is assumed that CS enabling handover (HO) [2] is in use in the network. With this solution a call is moved from a PS only network to a legacy network when a mobile originated or mobile terminated CS phone call, (optionally rel99 PS data(DL DCH for PS)) or a CS+PS multiRAB is initiated. Legacy network moves phone call back to PS only network in a case of HSPA call. 

Serving RNC for the given UE can be either in the legacy RNC or in the RNC functionality in the evolved HSPA NodeB based on the used service. If SRNC functionality is in the legacy RNC, then evolved NodeB is acting as the drift RNC for both for CS and PS. Controlling RNC functionality for the evolved HSPA NodeB always is in the same evolved HSPA NodeB.
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Figure 2. Selection of Serving RNC for the UE
The above figure shows one example, how the system selects, if UE needs to be served by the SRNC in legacy RNC or the SRNC in evolved HSPA NodeB. The selection is based on the supported RAB types in the evolved RNC functionality.
The above example shows use case, when
1. SRNC is the legacy element for the CS calls, for CS+ PS MultiRAB cases and optionally for rel 99 PS
2. SRNC in the evolved HSPA NodeB for HSPA PS only RAB. Note: Note: In this document HSPA includes the combinations of UL: DCH + DL:HS-DSCH or UL:E-DCH + DL:HS-DSCH
If the current serving RNC functionality (in the evolved HSPA NodeB or in the legacy RNC) notices that SRNC functionality should not be done by itself, it will initiate serving RNS relocation procedure. The SRNC can use information from Initial UE Direct Transfer to select the correct place for the SRNC functionality as described in [2]. Similar solution can be used both for Mobile Originated and Terminated calls.
Common Channel Handling and RRM impacts 
Because MAC-c/sh/m entity for a cell is located in eHSPA Node B only and all Common Physical Channels used in the cell are controlled by the eHSPA, it is considered that the current scheme for Common Channel Handling works as such.  
RNC functionality in one evolved HSPA Node B is in charge of CAC for all services in the cell under the Node B, Thus it is also considered that current RRM scheme works. However, for improving successful rate for AC, it may be considered to introduce some useful NBAP parameters and measurements to Iur signaling for improving RRM in addition to current RNSAP signaling.  

The Iub based solution would have bigger impact on the RRM due the need to specify how RRM is working between two different RRM entities. In addition, the termination of the common channels in eHSPA Node B will require either the support of such logical channels as e.g. CCCH over the Iub, or otherwise some modifications are needed to allow two separate units to control the traffic submitted via common channels.

Iub solution has at least the following impacts:

Legacy RNC & evolved HSPA NodeB: 
· Packet Scheduler functionality needs measurement data from the cell and this information should be distributed to evolved HSPA NodeB and legacy RNC over Iub
· Admission Control information needs to be exchanged over Iub

· Load Control  (e.g. Code Allocation ) for cell needs to be exchanged over Iub
· Fast Closed Loop Power Control, Outer loop Power Control for CS, PS and PS/CS UE, FACH Power Control for CS, PS and PS/CS service, PC Decision for all Common Physical Channel functional split needs to be supported over Iub
Iur based solution is considered cleaner and already specified functional split, e,g. common channel handling, would be used between the evolved HSPA NodeB and the legacy RNC:

Iur solution:

Legacy RNC for the UEs that it is serving as SRNC
· HO Control for CS and PS/CS UE 

· Packet Scheduler for all DCH (optionally including only rel 99 PS traffic UEs) 
· Outer loop Power Control for CS and PS/CS UE (optionally including only rel 99 PS traffic UEs) 
eHSPA Node B

· HO Control for PS UE

· Packet Scheduler for FACH, HS-DSCH and E-DCH, (DCH - optionally including rel 99 PS traffic) 
· Admission Control for all service

· Load Control for cell

· Outer loop Power Control for PS UE (optionally including only rel 99 PS traffic UEs) 
· Fast Closed Loop Power Control, FACH Power Control, PC Decision for all Common Physical Channel etc

Relocation to legacy RNC

The eHSPA NodeB uses CS service enabling HO [2] to trigger the relocation of the SRNC to the legacy RNC (based on RRC connection Establish or Initial Direct Transfer). The relocation happens to the same cell, which is currently allowed in the specification. 
There are two alternatives for the relocation, UE involved Relocation, i.e. SRNS Relocation with Intra-Frequency HHO and UE not involved Relocation.
Note: The contribution lists the two alternatives but it is preferable to select only one solution for the relocation for avoiding multiple options.   

UE Involved Relocation

Expected signaling flow for the UE involved relocation to legacy RNC from the eHSPA Node B is Figure 3.
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Figure 3. 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 required 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 as follows. 
-------------------------------------------------ASN.1 parts in TS25.413--------------------------------------------------------------
SourceRNC-ToTargetRNC-TransparentContainer ::= SEQUENCE {


rRC-Container


RRC-Container,


numberOfIuInstances

NumberOfIuInstances,


relocationType 


RelocationType,

chosenIntegrityProtectionAlgorithm ChosenIntegrityProtectionAlgorithm
OPTIONAL,


integrityProtectionKey

IntegrityProtectionKey


OPTIONAL,


chosenEncryptionAlgorithForSignalling ChosenEncryptionAlgorithm

OPTIONAL,


cipheringKey


EncryptionKey



OPTIONAL,


chosenEncryptionAlgorithForCS
ChosenEncryptionAlgorithm

OPTIONAL,


chosenEncryptionAlgorithForPS
ChosenEncryptionAlgorithm

OPTIONAL,


d-RNTI



D-RNTI 




OPTIONAL


-- This IE shall be present if the Relocation type IE is set to "UE not involved in relocation of SRNS" --,


targetCellId


TargetCellId



OPTIONAL

-- This IE shall be present if the Relocation type IE is set to "UE involved in relocation of SRNS" --,

  
rAB-TrCH-Mapping


RAB-TrCH-Mapping



OPTIONAL,


iE-Extensions


ProtocolExtensionContainer { {SourceRNC-ToTargetRNC-TransparentContainer-ExtIEs} } OPTIONAL,


...

}
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. 

Expected signaling flow for the UE not involved relocation to legacy RNC from the eHSPA Node B is Figure 4.
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Figure 4. 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 required 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 as follows. 
· 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. 
3.
Conclusions and Proposal
In this contribution it has been shown that the Iur based solution between the eHSPA NodeB and the RNC for the carrier sharing is significantly simpler than the one based on Iub interface. Simplicity of the solution together with the inherently more open nature of the Iur interface suggest to apply Iur based solution for carrier sharing in the collapsed HSPA UTRAN architecture. It has been shown that the specification impact in the Iur based solution is small, involving only one change in RANAP for UE Involved Relocation and some changes in RANAP and RRC for UE Not Involved Relocation.
It is proposed to select the Iur based solution for the carrier sharing in the collapsed HSPA UTRAN architecture, as described in section 2.

It is also proposed to include Figure 3 and Figure 4, Relocation to legacy RNC, and its explanation in TR25.999.
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