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7.10
Soft Handover (FDD)

This subclause presents some examples of soft handover procedures. The following cases are considered:


Radio Link Addition (Branch Addition);


Radio link Deletion (Branch Deletion);


Radio link Addition & Deletion (Branch Addition & Deletion - simultaneously).

Soft Handover applies only to FDD mode.

7.10.1
Radio Link Addition (Branch Addition)

This example shows establishment of a radio link via a Node B controlled by another RNC than the serving RNC. This is the first radio link to be established via this RNS, thus macro-diversity combining/splitting with already existing radio links within DRNS is not possible.
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Figure 24: Soft Handover - Radio Link Addition (Branch Addition)

1.
SRNC decides to setup a radio link via a new cell controlled by another RNC. SRNC requests DRNC for radio resources by sending RNSAP message Radio Link Addition Request. If this is the first radio link via the DRNC for this UE, a new Iur signalling connection is established. This Iur signalling connection will be used for all RNSAP signalling related to this UE.

Parameters: Cell id, Transport Format Set per DCH, Transport Format Combination Set, frequency, UL scrambling code.

2.
If requested resources are available, DRNC sends NBAP message Radio Link Setup Request to Node B.
Parameters: Cell id, Transport Format Set per DCH, Transport Format Combination Set, frequency, UL scrambling code.
Then Node B starts the UL reception.
3.
Node B allocates requested resources. Successful outcome is reported in NBAP message Radio Link Setup Response.
Parameters: Signalling link termination, Transport layer addressing information (AAL2 address, AAL2 Binding Identitie(s)) for Data Transport Bearer(s). 


4.
DRNC sends RNSAP message Radio Link Addition Response to SRNC.
 
Parameters: Transport layer addressing information (AAL2 address, AAL2 Binding Identity) for Data Transport Bearer(s), Neighbouring cell information.

5.
SRNC initiates setup of Iur/Iub Data Transport Bearer using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to DCH. 

This may be repeated for each Iur/Iub Data Transport Bearer to be setup.

6./7.
Node B and SRNC establish synchronism for the Data Transport Bearer(s) by means of exchange of the appropriate DCH Frame Protocol frames Downlink Synchronisation and Uplink Synchronisation, relative already existing radio link(s). Then Node B starts DL transmission.

8.
SRNC sends RRC message Active Set Update (Radio Link Addition) to UE on DCCH.

Parameters: Update type, Cell id, DL scrambling code, Power control information, Ncell information.

9.
UE acknowledges with RRC message Active Set Update Complete.

7.10.2
Radio link Deletion (Branch Deletion)

This example shows deletion of a radio link belonging to a Node B controlled by another RNC than the serving RNC. 
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Figure 25: Soft Handover - Radio Link Deletion (Branch Deletion)

1.
SRNC decides to remove a radio link via an old cell controlled by another RNC. SRNC sends RRC message Active Set Update (Radio Link Deletion) to UE on DCCH.

 Parameters: Update type, Cell id.

2.
UE deactivates DL reception via old branch, and acknowledges with RRC message Active Set Update Complete.

3.
SRNC requests DRNC to deallocate radio resources by sending RNSAP message Radio Link Deletion Request.
Parameters: Cell id, Transport layer addressing information.

4.
DRNC sends NBAP message Radio Link Deletion Request to Node B.

Parameters: Cell id, Transport layer addressing information.

5.
Node B deallocates radio resources. Successful outcome is reported in NBAP message Radio Link Deletion Response.

6.
DRNC sends RNSAP message Radio Link Deletion Response to SRNC.

7.
SRNC initiates release of Iur/Iub Data Transport Bearer using ALCAP protocol. 

7.10.3
Radio link Addition & Deletion (Branch Addition & Deletion - simultaneously)

This example shows simultaneous deletion of a radio link belonging to a Node B controlled by the serving RNC and the establishment of a radio link via a Node B controlled by another RNC than the serving RNC. This is the first radio link to be established via this RNS, thus macro-diversity combining/splitting with already existing radio links within DRNS is not possible.

This procedure is needed when the maximum number of branches allowed for the macrodiversity set has already been reached.
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Figure 26: Soft Handover - Radio link Addition & Deletion (Branch Addition & Deletion - simultaneously)

1.
( 7. See description 1. ( 7. in subclause 7.10.1.

8.
SRNC sends RRC message Active Set Update (Radio Link Addition & Deletion) to UE on DCCH.
Parameters: Update type, Cell id, DL scrambling code, Power control information, Ncell information.

9.
UE deactivates DL reception via old branch, activates DL reception via new branch and acknowledges with RRC message Active Set Update Complete.

10.
( 12. See description 3. ( 7. in subclause 7.10.2.

7.13
HO & Cell Reselection between UTRAN and GSM/BSS

This subclause presents some examples of handover procedure from UTRAN to GSM/BSS and vice versa. 

The case of a UTRAN connected to UMTS CN connected to a 2G-MSC (i.e. via MAP/E interface) is shown. The case of an UTRAN connected a GSM CN trough an IWF (where RANAP is interworked with BSSMAP) is not shown, because is equivalent from the point of view of the UTRAN. 

The case of HO between UTRAN and GPRS and viceversa are also considered.

7.13.1
UTRAN ( GSM/BSS

This example shows how handover (Hard Handover) is performed from UTRAN to GSM/BSS between a UMTS CN and a 2G-MSC.

NOTE:
Procedures between CN and MSC, and between MSC and BSC are out of the scope of WG3, and are only included for clarity.
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Figure 36: UTRAN ( GSM/BSS handover 

1.
Upon detection of a trigger SRNC sends RANAP message Relocation Required to the CN.

2.
The UMTS CN will forward this request to the GSM MSC (indicated in the received message) over the MAP/E interface (MAP message Prepare Handover).


Steps 3 & 4 follow the normal GSM procedures and are shown only for clarity.

5.
Once initial procedures are complete in GSM MSC/BSS the MSC returns MAP/E message Prepare Handover.

6.
CN responds to the initial request from SRNC by sending RANAP message Relocation Command to the SRNC.

7.
Via existing RRC connection, SRNC sends RRC message Inter-System Handover Command (Hard Handover) to the UE.

Parameters: Handover type. 

Procedures related to synchronisation etc. to GSM BSS are not shown. 


Steps 8 & 10 follow normal GSM procedures and are shown only for clarity.

11.
Detection of the UE within the GSM coverage results in the MSC sending MAP/E message Send End Signal Request to the CN.

12.
CN initiates release of resources allocated by the former SRNC (Iu Release Command).

13.
Previously allocated bearer resources are released within UMTS (e.g. using RANAP and ALCAP protocols [ALCAP not shown]) (Iu Release Complete).

14.
Procedure is concluded from UMTS point of view by CN sending MAP/E message Send End Signal Response (this message is not sent until the end of the call).

7.13.5
UMTS ( GPRS Cell Reselection, Network Initiated

This subclause shows UTRAN signalling procedures for UTRAN to GPRS Cell Reselection triggered by Serving RNC.

Note: This case can only supported if the RNC could generate GSM messages.
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Figure: 40

1.
Based on UE measurements, SRNC triggers the handover to a GPRS cell by sending a Inter-System Handover Command to the UE. UE initiates establishment of UE-GPRS connection.

2.
After necessary CN-GPRS preparations (e.g. UE context information retrieval), CN initiates release of the RRC connection.

3.
SRNC releases all resources reserved for the UE. 
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