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5.7
HNB to HNB Mobility 

5.7.1
General

The following sub-sections describe the mechanism for handling the intra HNB-GW intra CSG mobility signaling.

5.7.2 Connected mode mobility from one HNB to another HNB (Intra HNB-GW, Intra CSG)

5.7.2.1
C-Plane Handling
In general, HNB to HNB mobility intra-HNB-GW mobility utilises functionality available from the Enhanced Relocation Information procedure (see [9]) by transparently conveying related RANAP messages via HNBAP messages. The role of the HNB-GW is transparent w.r.t. relocation specific content of the related HNBAP messages.

The HNB to HNB mobility is performed without involving the CN, i.e. the CN is kept unaware of an Intra HNB-GW HNB to HNB relocation.

Addressing between source and target HNB via the HNB-GW is performed by indicating the source- and target-CGI to all relevant HO messages. 

The relase of the old side resources is performed by the HNB-GW.

Figure 5.7.2.1-1 shows the message flows for intra HNB GW HNBAP relocation for Cell_DCH UEs.  
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Figure 5.7.2.1-1. Intra-HNB GW relocation via the HNB-GW in Cell_DCH.
1.
Based on the neighbour cell information in the HNB, the HNB is able to determine whether relocation towards a neighbour HNB cell shall be carried out via HNBAP or via Rel-9 RANAP signalling. If the HNB chooses to trigger a HNBAP relocation it will send a HNBAP Relocation Request message to the HNB GW. This message shall include source and target Cell Global Identities, UE Context information for the UE to be relocated and all the information needed at the target to relocate the UE bearers. 

NOTE: 
In this step, the HNB shall choose between HNBAP based mobility and Rel9-RANAP based mobility based on target HNB capability. It is necessary that HNB knows about the neighbour HNB capability. This may happen during HNB registration or via signaling with the HMS system. The choice of such mechanism is FFS.

2.
The HNB GW forwards the HNBAP Relocation Request message to the target HNB. The HNB GW shall include in the message the RANAP ENHANCED RELOCATION INFORMATION REQUEST message and the uplink transport layer parameters to be used by the target HNB. The HNBAP Relocation Request message will serve the purpose of implicit UE registration (i.e. the HNB-GW establishes a UE specific Context Identifier to be used between the HNB and the HNB-GW) at the target HNB. The source HNB shall include for each RAB operated in support mode (see [x] for the definition of “support mode”) the CS Iu-UP parameters  (e.g., RFCIs, latest UL/DL user data frame numbers), so that, at the moment of RRC-Reconfiguration completion, the required CS Iu-UP parameters will be available at target-HNB without the need for the target HNB to initialise the Iu-UP (see [x] for the specification of the Iu-UP Initialisation procedure) for such a RAB towards the CN.

3.
If the relocation to the target via HNBAP is possible the target HNB shall send a HNBAP Relocation Response message to the HNB-GW.  This message shall include the RANAP ENHANCED RELOCATION INFORMATION RESPONSE message containing information about the relocated bearers  and all the information needed at the source to successfully terminate the relocation preparation procedure. This message shall include the UE Context for the relocated UE and the downlink transport layer parameters to be used by the HNB GW for communication with the target HNB.

4.
The HNB GW forwards the HNBAP Relocation Response message to the source HNB. The HNB GW may start forwarding UE bearers data to the target HNB via the downlink TNL address and association received by the target in HNBAP Relocation Response without interrupting the data forwarding towards the source HNB. 

5.
After completion of the HNBAP Relocation preparation procedure, the RRC reconfiguration procedure (steps 5a and 5b) is started in order to move the UE connection to the target HNB. At this point the HNBAP Relocation Commit message (step 5c) shall be sent from the source HNB to HNB GW including PS and CS Iu-UP data parameters (e.g., latest UL/DL frame numbers, Data Volume Reports). After this message is sent, the source HNB shall consider the UE relocated to the target HNB unless an error message is received by the source HNB. 
6.
The HNB GW forwards the HNBAP Relocation Commit to the target HNB. This message may contain the RANAP ENHANCED RELOCATION INFORMATION message as specified in  [2]. Once RRC Connection Reconfiguration procedures are completed between UE and target HNB and after reception of this message the target HNB can start delivering uplink traffic to the HNB GW.

7.
The target HNB sends a HNBAP Relocation Complete message to the HNB GW.  This message informs the HNB GW of completion of the relocation and it provides information about the relocated bearers. After this message, the HNB-GW switches DL traffic towards the target HNB and terminates the DL TNL to the source HNB for this UE context.

8.
Upon successful termination of the relocation procedures the HNB GW sends a RUA Disconnect message to the source HNB.

9.
HNB-GW sends a HNBAP UE De-Register message to the S-HNB so that the S-HNB can release the remaining resources associated with the relocated UE.

5.7.2.2
U-Plane Handling

In order to keep the CN unaware of any Intra-GW mobility also from a user plane perspective, for RABs which would normally need an Iu-UP initialisation, if they are to be operated in support mode (see [x]), the respective userplane configuration (e.g. RFCIs, etc.) has to be transfered to the new side without actually carrying out the Iu-UP initialisation procedure. Special handling of related control and user data frame sequence numbers has to be applied.
In order to avoid problems with Iu-UP version interworking, the Target HNB shall support at least the same versions of Iu UP and rate parameters used by the Source HNB.
In order to allow seamless Iu-UP operation from a CN perspective
-
the source HNB shall 

-
provide the target HNB within the HNBAP Relocation Request message
-
with Iu-UP initialization information for those CS RABs operated in support mode.

-
with the latest CS Iu-UP user-data frame-numbers for UL and DL for all CS RABs operated in support mode for which user data frame numbering is based on time together with the time-difference between UL and DL packets as received/sent on the source side.

-
after having sent HNBAP Relocation Request message
-
not  initiate the Iu-UP Initialisation procedure and reject respective requests.

-
provide the target HNB within HNBAP Relocation Commit message
-
with latest Iu-UP rate control information for those CS RABs operated in support mode.

-
with the latest CS Iu-UP control-data frame-numbers for UL and DL for all CS RABs operated in support mode.

-
with the latest CS Iu-UP user-data frame-numbers for UL and DL for all CS RABs operated in support mode for which user data frame numbering is based on time together with the time-difference between UL and DL packets as received/sent on the source side.

-
for those CS RABs which user-data frame-numbering is based on sent Iu UP PDU with the last sent DL and last received and forwarded UL user-data frame number.

-
provide the target HNB with the latest PS Iu-UP user-data frame-numbers for UL and DL for all applicable PS RABs.

-
after having sent the HNBAP Relocation Commit message
-
not  initiate any Iu-UP procedure and ignore incoming Iu-UP control frames.
-
the target HNB shall

-
after having received the HNBAP Relocation Request message
-
use the information of the last CS Iu-UP UL/DL user-data frame number as received from the source together with received DL user-data frames to re-install the timing and frame-numbering for UL/DL user-data frames.
-
not  initiate any Iu-UP procedure and ignore incoming Iu-UP control frames.

-
after having received the HNBAP  Relocation Commit message
-
use the information of the last CS Iu-UP UL control-data frame number as received from the  source HNB for the next to be sent UL control-data frame.

-
ignore any loss of DL control frames and start respective error handling after the first received  DL control frame. 
-
use the information of the last CS Iu-UP UL/DL user-data frame number as received from the source together with received DL user-data frames to re-adjust the timing and frame-numbering for UL/DL user-data frames, if necessary.
-
start Iu-UP procedures as necessary (e.g. downlink rate control (due to e.g.  local congestion), Iu Time Alignment)
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