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6.1
Alternative 1

IMS capable Home Node -B system provides IMS based services to CS UEs and IMS UEs. 

The following figure shows reference architecture for the IMS capable Home Node-B system.
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Figure 6.1-1: Reference Architecture

NOTE 1:
Iuh User Plane is terminated on the HNB-UP-IWF when IMS is used as the serving domain and  on if HNB-GW for CS domain services.

NOTE 2:
The IMS bearers  may be connected via the Mb to various network entities, such as a UE (e.g. via a GTP Tunnel to a GGSN) or a MRFP etc.

NOTE 3:
Iuh Control Plane is terminated on the HNB-IM-IWF for serving domain selection (CS or IMS)


· 
· 
· 
· 
Editor's Note: It is FFS how the IM-IWF receives the CS security context that is required to intercept NAS messages from the UE
The following general principles are noted:

· HNB-IM-IWF interfaces to HNB over Iuh reference point as specified in TS 25.467 [8].

· HNB-IM-IWF interworks NAS to SIP signalling using the H2 reference point that builds on the I2 interface as specified in TS 23.292 [6] and TS 29.292 [7]. . HNB-IM-IWF has a service domain selection function (S-DSF) that selects either the IMS or the CS domain for originating service requests from a UE. Preference is given to anchor the session in IMS whenever possible. Service Domain selection decisions are controlled by Operator policies.

· Editor’sNote: S-DSF operation is FFS

· HNB-IM-IWF is also responsible for registering the CS UE in IMS.

· HNB-UP-IWF is responsible for User Plane interworking when IMS is selected as a serving domain by the HNB-IM-IWF

· HNB-IM-IWF controls interworking of user plane bearers of Iu-UP to Mb by using media gateway control protocol over H4 reference point. H4 reference point is similar to Mc reference point i..e. H.248 based media gateway control.

· Serving Domain selection influences the termination of Iuh-UP. When the serving domain is IMS the Iuh-UP terminates at the HNB-UP-IWF. If the serving domain is CS then the Iuh-UP terminates at HNB-GW. Iuh-UP termination is a result of the completion of standard call setup procedures.

· HNB-IM-IWF and HNB-UP-IWF are in the network domain.

A sample deployment scenario is shown below in figure 6.1-2:


6.1.1
Functional Entities

6.1.1.1
HNB-IM-IWF

The HNB-IM-IWF is a logical function that terminates NAS control plane from the UE. It incorporates one or more of the following functions:

· Serving Domain Selection Function (S-DSF): S-DSF decides if chosen service domain is IMS or CS for a particular type of service. If CS domain is chosen the service request is routed to CS domain on H3 interface to a MSC server that is R-99 or later.

· NAS/SIP IWF: If S-DSF chooses IMS as a serving domain, NAS/SIP-IWF interworks NAS signalling to SIP as specified in TS 29.292 [7].

· HNB-UP-IWF controller: HNB-UP-IWF controller controls setup and teardown on UP bearers over Iuh interface and IMS bearers towards IMS. This function is only required when IMS is chosen as the serving domain  

6.1.1.2 HNB-UP-IWF

The HNB-UP-IWF interworks Iu-h user plane to Mb. HNB-UP-IWF gets bearer set up, interworking and teardown commands from HNB-IM-IWF over H4 reference point.

6.1.2 Reference Points

6.1.2.1 Reference point between HNB-IM-IWF  -- IMS CN (H2)

H2 reference point builds upon I2 reference point as specified in TS 23.292 [6]

6.1.2.2 Reference point between HNB-IM-IWF  -- HNB-UP-IWF (H4)

H4 reference point is used for media control to interwork Iuh user plane with IMS bearers. It is expected that a Mc like interface be used for this reference point

6.1.3 Protocol Stacks

6.1.3.1 Control Plane (Serving domain – CS)

The figure shows the protocol stack when CS domain is selected as a serving domain for a service request.
Editor’s Note: The figure must be updated to show that the HNB-IM-IWF shows back-to-back protocol stacks at every layer.


[image: image2]
Figure 6.1.3.1-1: Control Plane (Serving domain – CS)

6.1.3.2
 Control Plane (Serving domain – IMS)
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Figure 6.1.3.2-1: Control Plane (Serving domain – IMS)

6.1.3.3 User Plane (Serving domain – CS)

The figure shows the User Plane protocol stack when CS domain is selected as a serving domain for a service request.

Figure 6.1.3.4-1: User Plane (Serving domain – CS)

6.1.3.4 User Plane (Serving domain – IMS)

The figure shows the User Plane protocol stack when IMS CN is selected as a serving domain for a service request.

Figure 6.1.3.4-1: User Plane (Serving domain – IMS)

6.1.4
Mobility Management

6.1.4.1
 UE Attach procedure

The attach procedure for the UE is shown:
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Figure 6.1.4.1-1: UE attach procedure
1
The UE initiates the attach procedure by the sending the Location Update NAS message.
Editor’s Note: It is FFS as to how IMS registration is triggered if the UE does not send a LAU when it enters a CSG cell that shares the same LA as the macro cell.

2
HNB-IM-IWF derives a VLR number based on the allocated LAI and on an IMSI hash function defined in TS 23.236 [19]. MSC/VLR selected is the same that serves the LA in the macro network where the HNB is located.

3~5 Update Location procedure is performed by the MSC server towards the HSS. and UE authentication is performed.

6
HNB-IM-IWF registers the UE towards IMS as specified in TS 23.292 [6].

7
IMS registration is accepted

8
Location Accept is sent to the UE. At this point the UE is registered in the CS domain as well as IMS CN.

6.1.4.2
Idle mode mobility (HNB to macro RNS)
6.1.4.2.1
Legacy macro MSC (non ICS capable)
Idle mode mobility is shown in figure fig  6.1.4.2.1-1, for the scenario for a legacy UE (pre release 8). As a pre-requisite the UE is in MM Idle state having previously attached with in the HNB system as shown in figure 6.1.4.1-1
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Fig 6.1.4.2.1-1- Idle mode mobility (legacy MSC)
1.~1a
The UE moves out of the HNB cell and on SIB monitoring it initiates RRC connection to send a Lu Req to the RNC that results in a Iu connection setup. Subsequently the UE sends a NAS Location Area Update message to the MSC. The MSC notes the change in the RNC-id and LAC.
2.

HNB-IM-IWF de-registers the UE in IMS when the T3211orT3212 timer expires or a call termination paging request fails.
NOTE 1: Failure of the paging for call termination (during the time when the UE has relocated to the macro RNS) leads to de-registration of the UE in IMS which then leads to deregistration information propagated to the HSS. HSS then removes the CAMEL triggers that lead to call termination retry via the MSC/VLR using normal termination procedures specified in TS 23.007[aaa].
NOTE 2: Any call termination caused by dual registration between the time between steps 1a and 4 leads the HNB-IM-IWF to step 2.
Editor’s Note: If de-registration occurs due to a temporary loss of radio coverage in the HNB, the UE will be unreachable.  A solution is FFS.
3~4.
IMS (S-CSCF) sends a SAR to HSS to inform that the UE is no longer registered in IMS.
5

MSC sends a Location Update Accept to the UE

6~7
Iu connections are released.
6.1.4.2.2
Release 8 MSC (ICS capable)
Idle mode mobility is shown in figure fig  6.1.4.2.2-1, for the scenario for a legacy UE (pre release 8). As a pre-requisite the UE is in MM Idle state having previously attached with in the HNB system as shown in figure 6.1.4.1-1.
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Fig 6.1.4.2.2-1- Idle mode mobility (ICS  MSC)

1.~1a
The UE moves out of the HNB cell and on SIB monitoring it initiates RRC connection to send a Lu Req to the RNC that results in a Iu connection setup. Subsequently the UE sends a NAS Location Area Update message to the ICS MSC. The ICS MSC notes the change in the RNC-id and LAC.

2~3
The ICS MSC sends an IMS registration for the new contact for the UE. This procedure is described in detail in TS 23.292.
4~5.
IMS notifies HNB-IM-IWF about the UE being re-registered from the ICS capable MSC server. HNB-IM-IWF de-registers the UE locally.

6

MSC sends a Location Update Accept to the UE

7~8
Iu connections are released.

6.1.4.3
Idle mode mobility (macro RNS to HNB)
6.1.4.3.1
Legacy macro MSC (non ICS capable)
Idle mode mobility is shown in figure 6.1.4.3.1-1, for the scenario for a legacy UE (pre release 8). As a pre-requisite the UE is in MM Idle state having previously attached in the macro RNS.


[image: image7.wmf]UE

HNB

HNB-IM-IWF

HNB-GW

MSC/VLR

HSS/HLR

IMS

1. LU Req

1a. Location Update

1b. Location area update

1c. Location area update

2. Register (new contact)

3. SAR

4. SAA

5. 200 OK

6. Location Update Accept

7. Iu Relase Command

8. Iu Release Complete

 Fig 6.1.4.3.1-1- Idle mode mobility (legacy MSC)

1.~1c
The UE moves into of the HNB cell and on SIB monitoring it initiates RRC connection to send a Lu Req to the HNB that results in a Iu connection setup. Subsequently the UE sends a NAS Location Area Update message to the HNB-IM-IWF. HNB-IM-IWF sends the LAU to the MSC via HNB-GW. The MSC notes the change in the RNC-id and LAC.

2,.

HNB-IM-IWF Registers the UE in IMS with the new contact informtion.

3~4.
IMS (S-CSCF) sends a SAR to HSS to inform that the UE is now registered in IMS.
5

IMS sends 200 OK for a successful UE registration.
6

MSC sends a Location Update Accept to the UE

7~8
Iu connections are released.

6.1.4.3.2
Release 8 MSC (ICS capable)

Idle mode mobility is shown in figure 6.1.4.3.2-1, for the scenario for a legacy UE (pre release 8). As a pre-requisite the UE is in MM Idle state having previously attached in the macro RNS.
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 Fig 6.1.4.3.2-1- Idle mode mobility (ICS MSC)

1.~1c
The UE moves into of the HNB cell and on SIB monitoring it initiates RRC connection to send a Lu Req to the HNB that results in a Iu connection setup. Subsequently the UE sends a NAS Location Area Update message to the HNB-IM-IWF. HNB-IM-IWF sends the LAU to the MSC via HNB-GW. The MSC notes the change in the RNC-id and LAC.

2~3
HNB-IM-IWF Registers the UE towards IMS with the new contact information.

4~5.
ICS MSC de-registers the UE from IMS. TS 23.292 has this procedure described in detail.
Editor’s Note: It is FFS how the MSC determines that it must deregister from IMS during a location update procedure.
6

MSC sends a Location Update Accept to the UE

7~8
Iu connections are released.

6.1.5
Connection Management

6.1.5.1
Mobile originated call (IMS CN)
A mobile originated call is shown in figure fig  6.1.5.1-1, for the scenario for a legacy UE (pre release 8) that is camped on a HNB. As a pre-requisite the UE is in MM Idle state having previously attached with in the HNB system and IMS registered as shown in figure 6.1.4.1-1.
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Fig 6.1.5.1-1-Mobile Originated call (IMS CN)
1.

The UE initiates a RRC connection request to transition from IDLE mode to Connected mode to get ready to make a CS call.
2~3.
The UE initiates sends a Connection Management service request and the HNB-IM-IWF responds back with a Connection Management Service accept..

4
.
The UE sends a CC setup.

5

HNB-IM-IWF interworks the CC setup into a SIP INVITE. TS 29.292 specifies the interworking procedures in detail. HNB-IM-IWF sends the INVITE towards IMS.
6~7
IMS responds with 183 session progress that is interworked by HNB-IM-IWF to a call proceeding and sent to the UE.
8~9
If the called party is ringing, IMS sends 180 ringing to the HNB-IM-IWF. HNB-IM-IWF interworks it to an ALERT and sends it to the UE.

10~11
If the called party answers, IMS responds with a 200 OK. The 200 OK also contains a STN that is allocated by IMS/SCC AS to be used for any future session continuity (connected mode mobility from HNB cell to macro RNS) with a legacy MSC, if needed. 
NOTE: This dynamically allocated STN from IMS/SCC AS is not needed if the MSC is ICS capable.
12~13
HNB-IM-IWF  sends a Connect to the UE to inform that the call is established.
14

To tear down the call/session, the UE sends a Disconnect to the HNB-IM-IWF.
15~16
HNB-IM-IWF interworks it to BYE towards IMS/SCC AS to tear down the session.

17

HNB-IM-IWF sends Release Complete to the UE.
6.1.5.2
Mobile originated call (CS domain)
A mobile originated call is shown in figure fig  6.1.5.2-1, for the scenario for a legacy UE (pre release 8) that is camped on a HNB. As a pre-requisite the UE is in MM Idle state having previously attached with in the HNB system and registered in the CS domain as shown in figure 6.1.4.1-1. This applies to calls/services that are not provided by IMS CN.
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Fig 6.1.5.2-1-Mobile Originated call (CS Domain) 

1.~1c
The UE initiates a RRC connection request to transition from IDLE mode to Connected mode to get ready to make a CS call. An Iu connection is setup between HNB, HNB-IM-IWF, HNB-GW and the MSC
Editor’s Note: This call flow is inconsistent with the IMS domain origination in Figure 6.1.5.1-1.  It is not possible to know which domain should service the request until receipt of the CM Service Request message in some cases, or until receipt of the Setup request in other cases.  Resolution of this inconsistency is FFS.
2~5.
The UE initiates sends a Connection Management service request and the HNB-IM-IWF. HNB-IM-IWF sends it to the MSC. The MSC responds back with a Connection Management Service accept..

6~7.
The UE sends a CC setup. HNB-IM-IWF sends the Setup to the MSC.
8~9
MSC responds with a Call Proceeding. HNB-IM-IWF forwards the call proceeding to the UE.

10~11
If the called party is ringing the MSC sends Alert to the HNB-IM-IWF. HNB-IM-IWF sends it to the UE.

12~14
If the called party answers, IMS responds with a Connect to the HNB-IM-IWF. HNB-IM-IWF sends the Connect to the UE to inform that the call is established.

15~16
To tear down the call/session, the UE sends a Disconnect to the HNB-IM-IWF. HNB-IM-IWF sends the Disconnect to the MSC to tear down the call.

17~18
MSC sends the Release complete to the HNB-IM-IWF. HNB-IM-IWF forwards the Release Complete to the UE.
19~19c
Iu connection is released as well as the RRC connection.
6.1.5.3
Mobile terminated call (IMS CN)
A mobile terminated call is shown in figure fig  6.1.5.3-1, for the scenario for a legacy UE (pre release 8) that is camped on a HNB. As a pre-requisite the UE is in MM Idle state having previously attached with in the HNB system and IMS registered as shown in figure 6.1.4.1-1.
Editor’s Note: It is FFS how to handle termination during periods of dual IMS registration in the HNB and MSC.
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Fig 6.1.5.3-1-Mobile terminated call (IMS CN)

1.

IMS sends an INVITE towards the HNB-IM-IWF to terminate an incoming IMS session for a CS UE.

2~2a.
HNB-IM-IWF sends a Paging request to the HNB that results in a RRC page.

3
.
The UE responds to the Page by initiating a RRC Connection request to transition to Connected mode.

4

Initial UE message from the HNB to the HNB-IM-IWF creates a Iu connection for the UE.

5~8
The UE sends an Alert and an Answer to the HNB-IM-IWF. HNB-IM-IWF interworks it to 18x and 200 OK responses as specified in TS29.292 and sends it IMS CN.

9 IMS sends an ACK back. The ACK may include a STN that was allocated by the SCC AS for any future session continuity (connected mode mobility from HNB to macro RNS) if the MSC is not ICS capable.
NOTE: This dynamically allocated STN from IMS/SCC AS is not needed if the MSC is ICS capable.
10~11
. HNB-IM-IWF sends a Connect to the UE and the UE sends back a Connect Ack. The call is successfully established at this point.
12

To tear down the call/session, the UE sends a Disconnect to the HNB-IM-IWF.

13~14
HNB-IM-IWF interworks it to BYE towards IMS/SCC AS to tear down the session.

15

HNB-IM-IWF sends Release Complete to the UE.

6.1.5.4
Mobile terminated call (CS domain)
A mobile terminated call is shown in figure fig  6.1.5.4-1, for the scenario for a legacy UE (pre release 8) that is camped on a HNB. As a pre-requisite the UE is in MM Idle state having previously attached with in the HNB system and MSC registered as shown in figure 6.1.4.1-1. This applies to calls/services that are not provided by IMS CN.
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Fig 6.1.5.1-1-Mobile terminated call (CS Domain)

1. The MSC receives an call for the CS UE.
NOTE: The terminating call is for a service that is not available in IMS.
2~2b.
The MSC sends a Page for the UE via the HNB-GW and the HNB-IM-IWF.

3
.
The UE responds to the Page by initiating a RRC Connection request to transition to Connected mode.

4~4a
Initial UE message from the HNB to the HNB-IM-IWF creates a Iu connection for the UE.

5~7a
The UE sends an Alert and an Answer to the HNB-IM-IWF. HNB-IM-IWF sends it to the MSC.

8~8c
The MSC sends a Connect to the HNB-IM-IWF. HNB-IM-IWF sends a Connect to the UE and the UE sends back a Connect Ack. The call is successfully established at this point.

9~9b
To tear down the call/session, the UE sends a Disconnect to the HNB-IM-IWF. HNB-IM-IWF sends it to the MSC.
10~10b
The MSC sends a Release complete to the HNB-IM-IWF. HNB-IM-IWF sends it to the UE.
6.1.6
Connected mode mobility (HNB to macro RNS)
6.1.6.1
Legacy (Pre Rel 8) MSC
Connected  mode mobility is shown in figure 6.1.6.1-1, for the scenario for a legacy UE (pre release 8). As a pre-requisite the UE has a call anchored in IMS CN as shown in figure 6.1.5.1-1.
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 Fig 6.1.6.1-1-Connected mode mobility (Legacy MSC)

1.
The UE has a session anchored in IMS. Based on radio measurement reports the HNB sends a Relocation required request to the HNB-IM-IWF to trigger SRNS relocation to macro RNS..

2.

HNB-IM-IWF initiates a CS call on behalf of the UE towards the MSC, by sending a CM Service request / Setup. The called party number is the STN that was allocated by the IMS/SCC AS during session setup. STN is E.164 number that maps to a PSI DN. IMS has configured iFC to route this PSI DN to the SCC AS as defined in TS 23.228.

3
.
The MSC sends the IAM out with the STN as the called party number. The call gets routed to the IMS CN.
4~4a
IMS/S-SCSF routes .the INVITE to the S-CSCF based on the iFC trigger.
5~5c
SCC AS correlated the call with the original UE session, updates the remote leg and sends the response back.

6. HNB-IM-IWF sends the Relocation required request to the MSC.
7~8
The MSC sends the Relocation Request to the macro RNS and Relocation Command to the HNB-IM-IWF. 
9

HNB-IM-IWF forwards the Relocation Command to the HNB.
10

The HNB initiates RRC handover for the UE.

11.

Macro RNS reports Relocation Complete to the MSC.
12.

MSC releases the Iu connection with the HNB-IM-IWF

At this point, the call has successfully migrated to the macro RNS.
Editor’sNote: what CS call states are recoverable is FFS?  What happens if the UE is not in one of the recoverable states is FFS?  How to assure that the UE and MSC are always in compatible states during each stage of the mobility procedure is FFS?
6.1.6.2
ICS capable MSC
Connected  mode mobility is shown in figure 6.1.6.2-1, for the scenario for a legacy UE (pre release 8). As a pre-requisite the UE has a call anchored in IMS CN as shown in figure 6.1.5.1-1.
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Fig 6.1.6.2-1-Connected mode mobility (Legacy MSC)

1.
The UE has a session anchored in IMS. Based on radio measurement reports the HNB sends a Relocation required request to the HNB-IM-IWF to trigger SRNS relocation to macro RNS..

2.

HNB-IM-IWF sends the Relocation required request to the ICS MSC.

3~4.
The ICS MSC Registers the UE in IMS with the new Contact address.
5~6
The ICS MSC sends .the INVITE with the STI towards the IMS CN. This STI is used to correlate the IMS sessions that need to be replaced at the SCC AS. iFC triggers in the S-CSCF help route this INVITE to the SCC AS. Detailed procedures are specified in TS 23.292..

7
The MSC sends the Relocation Request to the macro RNS and Relocation Command to the HNB-IM-IWF. 

8~9
The ICS MSC sends the Relocation Command to the HNB-IM-IWF. HNB-IM-IWF forwards the Relocation Command to the HNB.

10

The HNB initiates RRC handover for the UE.

11.

Macro RNS reports Relocation Complete to the MSC.
12.

ICS MSC sends the ACK back to the IMS. SCC AS updates the remote leg with the new media flow update. 
13.

MSC releases the Iu connection with the HNB-IM-IWF

Editor’sNote whether the registration procedure in step 3 increases the time to complete the mobility procedure and why this is or is not acceptable is FFS.
At this point, the call has successfully migrated to the macro RNS.

******************End Change*****************
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