Page 1



3GPP TSG-RAN3 Meeting #61bis 
(
R3 -082666
Prague, Czech Republic, 30th September – 03th October 2008

	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	TR 25.931
	CR
	
	(

rev
	-
	(

Current version:
	7.4.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	X


	

	Title:
(

	Introduction of Enhanced Relocation

	
	

	Source to WG:
(

	Nokia Siemens Networks, Nokia

	Source to TSG:
(

	RAN3

	
	

	Work item code:
(

	RANimp-SrnsReloc
	
	Date: (

	19/09/2008

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	Introduction of Enhanced Relocation

	
	

	Summary of change:
(

	Added signaling flows related to Enhanced Relocation scheme

	
	

	Consequences if 
(

not approved:
	New agreeded feature not reflected in the specification 

	
	

	Clauses affected:
(

	4.2, 4.4, 7.11.1.2, new 7.11.1.2.2, 7.11.2.1, 7.11.2.1.2, 7.12.1, 7.12.1.2, 7.12.3.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


4
UTRAN and UE protocol Architecture

4.1
Protocol Architecture

For a detailed description of the Protocol Architecture and the Radio Protocol Architecture for the UTRAN and the UE refer to [2] and [7] respectively.

4.2
RANAP Procedures & Messages

For a detailed description of RANAP procedures and messages refer to [3]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 1

	Message Name 
	UTRAN Procedure
	Direction 

	Direct Transfer
	Uplink Direct Transfer

Downlink Direct Transfer
	RNC ( CN

CN ( RNC

	Initial UE Message
	NAS Signalling Connection Establishment
	RNC ( CN

	Iu Release Command
	RRC Connection Release

Hard HO with switching in the CN 

SRNS Relocation

UTRAN ( GSM/BSS handover
	CN ( RNC 

CN ( RNC

CN ( RNC

CN ( RNC

	Iu Release Complete
	RRC Connection Release

Hard HO with switching in the CN 

SRNS Relocation

UTRAN ( GSM/BSS handover
	RNC ( CN 

RNC ( CN

RNC ( CN

RNC ( CN

	Paging
	Paging for a UE in RRC Idle Mode

Paging for a UE in RRC Connected Mode
	CN ( RNC

CN ( RNC

	Radio Access Bearer Assignment Request
	Radio Access Bearer Establishment

Radio Access Bearer Release

Radio Access Bearer Modification
	CN ( RNC

CN ( RNC

CN ( RNC

	Radio Access Bearer Assignment Response
	Radio Access Bearer Establishment

Radio Access Bearer Release

Radio Access Bearer Modification
	RNC ( CN

RNC ( CN

RNC ( CN

	Relocation Command
	Hard HO with switching in the CN

SRNS Relocation

UTRAN ( GSM/BSS handover
	CN ( RNC

CN ( RNC

CN ( RNC

	Relocation Complete
	Hard HO with switching in the CN

SRNS Relocation

GSM/BSS handover ( UTRAN
	RNC ( CN

RNC ( CN

RNC ( CN

	Relocation Detect
	Hard HO with switching in the CN

SRNS Relocation

GSM/BSS handover ( UTRAN
	RNC ( CN

RNC ( CN

RNC ( CN

	Relocation Failure
	SRNS Relocation
	RNC ( CN

	Relocation Request
	Hard HO with switching in the CN

SRNS Relocation

GSM/BSS handover ( UTRAN
	CN ( RNC

CN ( RNC

CN ( RNC 

	Relocation Request Acknowledge
	Hard HO with switching in the CN

SRNS Relocation

GSM/BSS handover ( UTRAN
	RNC ( CN

RNC ( CN

RNC ( CN

	Relocation Required
	Hard HO with switching in the CN

SRNS Relocation

UTRAN ( GSM/BSS handover 
	RNC ( CN

RNC ( CN

RNC ( CN

	RAB Release Request
	RRC Connection Establishment
	RNC ( CN

	MBMS Session Start
	MBMS Session Start and RAB Establishment

MBMS Session Start and RAB Release
	CN ( RNC

CN ( RNC

	MBMS Session Start Response
	MBMS Session Start and RAB Establishment

MBMS Session Start and RAB Release
	RNC ( CN

RNC ( CN

	MBMS Session Update
	MBMS Update RA list and RAB establishment
	CN ( RNC

	MBMS Session Update Response
	MBMS Update RA list and RAB establishment
	RNC ( CN

	MBMS Session Stop
	MBMS Session end

MBMS service termination
	CN ( RNC

CN ( RNC

	MBMS Session Stop Response
	MBMS Session end

MBMS service termination
	RNC ( CN

RNC ( CN

	MBMS UE linking Request
	MBMS UE linking

MBMS UE De-linking
	CN ( RNC

CN ( RNC

	MBMS UE linking Response
	MBMS UE linking

MBMS UE De-linking
	RNC ( CN

RNC ( CN

	MBMS Registration Request
	MBMS RAN Registration

MBMS RAN De-registration
	RNC ( CN

RNC ( CN

	MBMS Registration Response
	MBMS RAN Registration

MBMS RAN De-registration
	CN ( RNC

CN ( RNC

	CN MBMS DeRegistration Request
	MBMS Service termination
	CN ( RNC

	CN MBMS Registration Response
	MBMS Service termination
	RNC ( CN

	Uplink Information Exchange Request
	Trace Information

UE linking

MBMS Multicast IP address and APN enquiry
	RNC ( CN

RNC ( CN

	Uplink Information Exchange Response 
	Trace Information

UE linking

MBMS Multicast IP address and APN enquiry
	CN ( RNC

CN ( RNC

	MBMS RAB establishment Indication
	MBMS RAB establishment
	RNC ( CN

	Enhanced Relocation Complete Request
	Enhanced Relocation Complete
	RNC ( CN

	Enhanced Relocation Complete Response
	Enhanced Relocation Complete
	CN ( RNC

	Enhanced Relocation Complete Confirm
	Enhanced Relocation Complete Confirm
	CN ( RNC


4.4
RNSAP Procedures & Messages

For a detailed description of RNSAP procedures and messages refer to [4]. Only Messages mentioned in the present document are shown. For each message is also given the list of example procedures where the message is used, as provided by this document.

Table 3

	Message Name 
	UTRAN Procedure
	Direction 

	Common Transport Channel Resources Release
	Cell Update
	SRNC ( DRNC

	Common Transport Channel Resources Initialisation Request
	Cell Update

MBMS UE linking/De-linking
	SRNC ( DRNC
SRNC ( DRNC

	Common Transport Channel Resources Initialisation Response
	Cell Update

MBMS Channel Type Indication
	DRNC ( SRNC

	DL Power Control Request
	Downlink Power Control
	SRNC ( DRNC

	Downlink Signalling Transfer Request
	RRC Connection Re-establishment

URA Update

MBMS UE linking/De-linking

MBMS URA linking/De-linking
	SRNC ( DRNC

SRNC ( DRNC
SRNC ( DRNC

SRNC ( DRNC

	Radio Link Deletion Request
	RRC Connection Re-establishment 

Soft Handover

Hard Handover
	SRNC ( DRNC SRNC ( DRNC SRNC ( DRNC

	Radio Link Deletion Response
	RRC Connection Re-establishment 

Soft Handover

Hard Handover
	DRNC ( SRNC DRNC ( SRNC

DRNC ( SRNC

	Radio Link Failure Indication
	Hard Handover
	DRNC ( SRNC

	Radio Link Reconfiguration Request
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration
	SRNC ( DRNC

SRNC ( DRNC SRNC ( DRNC SRNC ( DRNC

	Radio Link Reconfiguration Commit
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	SRNC ( DRNC

SRNC ( DRNC SRNC ( DRNC SRNC ( DRNC

SRNC ( DRNC

	Radio Link Reconfiguration Prepare
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	SRNC ( DRNC

SRNC ( DRNC SRNC ( DRNC SRNC ( DRNC

SRNC ( DRNC

	Radio Link Reconfiguration Ready
	Radio Access Bearer Establishment

Radio Access Bearer Release 

Physical Channel Reconfiguration

Transport Channel Reconfiguration

Radio Access Bearer Modification
	DRNC ( SRNC

DRNC ( SRNC DRNC ( SRNC

DRNC ( SRNC

DRNC ( SRNC

	Radio Link Reconfiguration Response
	Radio Access Bearer Establishment

Radio Access Bearer Release

Physical Channel Reconfiguration

Transport Channel Reconfiguration
	DRNC ( SRNC

DRNC ( SRNC DRNC ( SRNC

DRNC ( SRNC

	Radio Link Restore Indication
	Soft Handover

Hard Handover

Channel and Mobile State Switching on Iur
	DRNC ( SRNC

DRNC ( SRNC

DRNC ( SRNC

	Radio Link Setup Request
	RRC Connection Re-establishment

Hard Handover

USCH/DSCH Configuration and Capacity Allocation [TDD]

MBMS UE Linking/De-linking
	SRNC ( DRNC

SRNC ( DRNC

SRNC ( DRNC

SRNC ( DRNC

	Radio Link Setup Response
	RRC Connection Re-establishment

Hard Handover

USCH/DSCH Configuration and Capacity Allocation [TDD]

MBMS Channel Type Indication
	DRNC ( SRNC DRNC ( SRNC

DRNC ( SRNC 

	Relocation Commit
	SRNS Relocation URA Update
	Source RNC ( Target RNC

	Uplink Signalling Transfer Indication
	RRC Connection Re-establishment

URA Update
MBMS Channel Type Indication
	DRNC ( SRNC DRNC ( SRNC
DRNC ( SRNC

	Information Exchange Initiation Request
	MBMS IP Multicast address and APN enquiry
	DRNC ( SRNC

	Information Exchange Initiation Response
	MBMS IP Multicast address and APN enquiry
	SRNC ( DRNC

	MBMS Attach Command
	MBMS UE linking

MBMS URA linking
	SRNC ( DRNC

SRNC ( DRNC

	MBMS Detach Command
	MBMS UE De-linking

MBMS URA De-linking
	SRNC ( DRNC

SRNC ( DRNC

	MBMS Channel Type Reconfiguration Indication
	MBMS Channel Type Indication
	DRNC ( SRNC

	Enhanced Relocation Request
	Enhanced Relocation
	SRNC ( DRNC

	Enhanced Relocation Response
	Enhanced Relocation
	DRNC ( SRNC


7.11.1.2 Hard Handover with switching in the CN (UE connected to two CN nodes, DCH state)

7.11.1.2.1 Using SRNS Relocation scheme
This example shows Inter-RNS Hard Handover with switch in CN, in a situation in which the UE is connected to two CN nodes simultaneously node and will be using one node B directly under the target RNC after the hard handover.
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Figure 29: Hard Handover with switching in the CN using SRNS Relocation (UE connected to two CN nodes, DCH state)

Serving RNC makes the decision to perform the Hard Handover via CN. Serving RNC also decides into which RNC (Target RNC) the Serving RNC functionality is to be relocated.

1./2.
SRNC sends Relocation Required messages to both CN nodes.

Parameters: target RNC identifier, Information field transparent to the CN node and to be transmitted to the target RNC.

Upon reception of Relocation Required message CN element prepares itself for the switch and may also suspend data traffic between UE and itself for some bearers.

3./4.
When CN is aware of preparation, CN node conveys a Relocation Request message to the target RNC to allocate resources.

Parameters: bearer ID's requested to be rerouted towards the CN node, from which the Relocation Request originated.
CN indicates in the message whether it prefers point to multipoint type of connections within CN or hard switch in CN. In this example the latter is assumed.

Target RNC allocates necessary resources within the UTRAN to support the radio links to be used after completion of the Hard Handover procedure.

5.
Target RNC and CN node establish the new Iu transport bearers for each Radio Access Bearer related to the CN node.

6./7./8.
The target RNC allocates RNTI and radio resources for the RRC connection and the Radio Link, then sends the NBAP message Radio Link Setup Request to the target Node-B.
 
Parameters: Cell id, Transport Format Set, Transport Format Combination Set, frequency, UL scrambling code [FDD], Time Slots [TDD], User Codes [TDD], Power control information etc.



Node B allocates resources, starts PHY reception, and responds with NBAP message Radio Link Setup Response. Target RNC initiates set-up of Iub Data Transport bearer using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to the DCH.

9./10.
When RNC has completed preparation phase, Relocation Request Acknowledge is sent to the CN elements.

Parameters: transparent field to the CN that is to be transmitted to the Source RNS.

11./12.
When CN is ready for the change of SRNC, CN node sends a Relocation Command to the RNC. Message contains the transparent field provided by Target RNC.

Parameters: information provided in the Information field from the target RNC.

13.
Source RNC sends a RRC message Physical Channel Reconfiguration to the UE.

14.
Target Node B achieves uplink sync on the Uu and notifies target RNC with NBAP message Radio Link Restore Indication.

15./16.
When target RNC has detected the UE, Relocation Detect message is sent to the CN nodesTarget RNC switches also the connection towards the new Iu, when UE is detected. After the switch UL traffic from node-B's is routed via the newly established MDC to the new MAC/RLC entities and finally to the correct Iu transport bearer. DL data arriving from the new Iu link is routed to newly established RLC entities, to the MAC and to the MD-splitter and Nodes B

17.
When the UE switch from the old RL to the new RL, the source Node B detect a failure on its RL and send a NBAP message Radio Link Failure Indication to the source RNC.

18.
When the RRC connection is established with the target RNC and necessary radio resources have been allocated the UE sends RRC message Physical Channel Reconfiguration Complete to the target RNC.

19./20
After a successful switch and resource allocation at target RNC, RNC sends Relocation Complete messages to the involved CN nodes.

At any phase, before the Relocation Complete message is sent, the old communication link between the CN and UE is all the time existing and working and the procedure execution can be stopped and original configuration easily restored. If any such unexceptional thing occurs a Relocation Failure message may be sent instead of any message numbered 3-10 and 13-15 described in this above.

21./22.
The CN node initiates the release of the Iu connections to the source RNC by sending RANAP message Iu Release Command.

23.
Upon reception of the release requests from the CN nodes the old SRNC executes all necessary procedures to release all visible UTRAN resources that were related to the RRC connection in question.

24./25.
SRNC confirm the IU release to the CN nodes sending the message Iu Release Complete.

NOTE 1:
The messages used are only one example of the various messages which can be used to trigger a handover, to confirm it or to indicate the handover failure. The different possibilities are specified in the RRC specification (25.331), subclause 8.3.5.2.

7.11.1.2.2 Using Enhanced SRNS Relocation

This example shows Inter-RNS Hard Handover with switch via Iur interface, in a situation in which the UE is connected to two CN nodes simultaneously node and will be using one node B directly under the target RNC after the hard handover.
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Figure xx: Hard Handover with switching in the CN using Enhanced SRNS Relocation (UE connected to two CN nodes, DCH state)
Serving RNC makes the decision to perform the Hard Handover via Iur interface. Serving RNC also decides into which RNC (Target RNC) the Serving RNC functionality is to be relocated.

1.
SRNC sends Enhanced Relocation Request messages to a neighboring RNC (Target RNC).

Parameters: Relocation Type, Cause, SRNC-ID, S-RNTI, Chosen Integrity Protection Algorithm, Integrity Protection Key, Target Cell ID, RRC Container and RANAP Container. The source RNC shall set Relocation Type to "UE Involved".

2./3./4. The target RNC allocates RNTI and radio resources for the RRC connection and the Radio Link, then sends the NBAP message Radio Link Setup Request to the target Node-B.
 
Parameters: Cell id, Transport Format Set, Transport Format Combination Set, frequency, UL scrambling code [FDD], Time Slots [TDD], User Codes [TDD], Power control information etc.


Node B allocates resources, starts PHY reception, and responds with NBAP message Radio Link Setup Response. Target RNC initiates set-up of Iub Data Transport bearer using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to the DCH.
5. 
Target RNC decides to accept the request and replies an RNSAP Enhanced Relocation Response containing RRC Reconfiguration message in RRC Container to be sent to UE to the Source RNC. After the reception of the Enhanced Relocation Response, the Source RNC may begin forwarding of DL data to the Target RNC after the establishment of transport bearer and UP initialization. 
6.
Source RNC sends a RRC message Physical Channel Reconfiguration to the UE
1. 7.
Source RNC may send RNSAP Relocation Commit to the Target RNC. The message contains SRNS Context including the sequence number of GTP-PDU next to be transmitted in UL/DL and the next PDCP sequence number that would have been used to send and received from UE in case delivery order is required or case of PDCP reservation.
8.
Target Node B achieves uplink sync on the Uu and notifies target RNC with NBAP message Radio Link Restore Indication.
9.
When the UE switch from the old RL to the new RL, the source Node B detect a failure on its RL and send a NBAP message Radio Link Failure Indication to the source RNC.
10.
When the RRC connection is established with the target RNC and necessary radio resources have been allocated the UE sends RRC message Physical Channel Reconfiguration Complete to the target RNC.
11. Target RNC sends the RANAP Enhanced Relocation Complete Request message to the MSC, indicating that relocation is happened on the UE. 
12. Target RNC sends the RANAP Enhanced Relocation Complete Request message to the SGSN, indicating that relocation is happened on the UE. 
13. MSC configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Enhanced Relocation Complete Response” message to the Target RNC. In case ATM Transport option is deployed over Iu-CS UP, the MSC contains the Transport Layer Information in the message. After reception of the message in the Target RNC, the RNC initiates to establish AAL2 connection and executes Iu UP initialization.
14. SGSN configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Enhanced Relocation Complete Response” message to the Target RNC.

15. After completion of UP initialization, the Target RNC sends RANAP Enhanced Relocation Complete Confirm message to the MSC.
16. MSC initiates release of the resources in the source RNC by sending RANAP: Iu Release Command
17. SGSN initiates release of the resources in the source RNC by sending RANAP: Iu Release Command
18./19.
SRNC confirm the IU release to the CN nodes sending the message Iu Release Complete.

NOTE 1:
The messages used are only one example of the various messages which can be used to trigger a handover, to confirm it or to indicate the handover failure. The different possibilities are specified in the RRC specification (25.331), subclause 8.3.5.2.

7.11.2
Forward Hard Handover

This subclauses shows some examples of hard handover in the case of mobile initiated forward handovers.

Some examples of Cell Update procedures are shown, i.e. those procedures that update the position of the UE when a RRC connection exists and the position of the UE is known on cell level in the UTRAN. The UE is in CELL_PCH or CELL_FACH.
7.11.2.1 Cell Update
7.11.2.1.1
Using SRNS relocation

This example shows Inter-RNS Cell Update with switching in the CN (therefore with SRNS relocation) and RNTI reallocation.


[image: image3.wmf] 

 

 

UE

 

 

 

Source RNC

 

 

 

CN

 

 

 

Target RNC

 

 

 

2. Uplink Signalling 

 

Transfer Indicatio

 

n

 

 

 

[new C

 

-

 

RNTI, D

 

-

 

RNTI,

 

 

 

UL message]

 

 

 

1.

 

CCCH: 

 

Cell Update

 

 

 

[Cell Update Cause,U

 

-

 

RNTI,

 

 

 

Measured results on PRACH]

 

 

 

RRC

 

-

 

relay

 

 

 

RRC

 

 

 

 

 

RNSAP

 

 

 

RNSAP

 

 

 

4.

 

DCCH: 

 

Cell Update Confirm

 

 

 

[S

 

-

 

RNTI, SRNC

 

-

 

ID, new S

 

-

 

RNTI,

 

 

 

 new SRNC

 

-

 

ID, new C

 

-

 

RNTI]

 

 

 

RRC

 

 

 

RRC

 

 

 

 

 

5.

 

DCCH

 

: UTRAN Mobility Information Confirm

 

 

 

RRC

 

 

 

RRC

 

 

 

 

 

3. Serving RNC Relocation

 

 

 


Figure 30: Cell Update with SRNS Relocation

1.
UE sends a RRC message Cell Update to the UTRAN, after having made cell re-selection. Upon reception of a CCCH message from a UE, target RNC allocates a C-RNTI for the UE.

2.
Controlling target RNC forward the received message (on CCCH) via Uplink Signalling Transfer Indication RNSAP message towards the SRNC. Message includes, besides target RNC-ID, also the allocated C-RNTI, which is to be used as UE identification within the C-RNC, and the D-RNTI. Upon reception of the RNSAP message SRNC decides to perform SRNS Relocation towards the target RNC.

3.
Serving RNC relocation procedure is executed as defined in subclause ‘SRNS Relocation Relocation (UE connected to a single CN node)’. After completing SRNS Relocation, target RNC allocates new S-RNTI for the UE, becoming the new serving RNC.

4.
Target RNC responds to UE by RRC Cell Update Confirm, including old S-RNTI and SRNC ID as UE identifiers. Message contains also the new S-RNTI, SRNC-ID and C-RNTI.

5.
 UE acknowledges the RNTI reallocation by sending the RRC message UTRAN Mobility Information Confirm.

7.11.2.1.2
Using Enhanced SRNS Relocation
This example shows Inter-RNS Cell Update with switching in the CN (therefore with SRNS relocation) and RNTI reallocation.
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Figure xy: Cell Update with Enhanced SRNS Relocation
1.
UE sends a RRC message Cell Update to the UTRAN, after having made cell re-selection. Upon reception of a CCCH message from a UE, target RNC allocates a C-RNTI for the UE.

2.
Controlling target RNC forward the received message (on CCCH) via Uplink Signalling Transfer Indication RNSAP message towards the SRNC. Message includes, besides target RNC-ID, also the allocated C-RNTI, which is to be used as UE identification within the C-RNC, and the D-RNTI. Upon reception of the RNSAP message SRNC decides to perform Enhanced Relocation towards the target RNC.

3.
Serving RNC Enhanced Relocation procedure is executed as defined in subclause ‘SRNS Enhanced Relocation (UE connected to a single CN node)’. After completing SRNS Enhanced Relocation, target RNC allocates new S-RNTI for the UE, becoming the new serving RNC.

7.12
URA Update

This subclause presents some examples of URA Update procedures, i.e. those procedures that update the UTRAN registration area of a UE when a RRC connection exists and the position of the UE is known on URA level in the UTRAN.
7.12.1 Inter-RNS URA Update
7.12.1.1
Using SRNS Relocation

This example shows Inter-RNS URA Update with switching in the CN (SRNS relocation).
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Figure 33: Inter RNS URA Update with switching in CN using SRNS Relocation.

1.
UE sends a RRC message URA Update to the UTRAN, after having made cell re-selection. Upon reception of a CCCH message from an unknown UE, the target RNC becomes a controlling RNC and it allocates a new C-RNTI and a new D-RNTI for the UE.

2.
The target RNC forwards the received uplink CCCH message towards the SRNC by RNSAP Uplink Signalling Transfer Indication message to the old Source/Controller RNC. Message includes, besides target RNC-ID, also the allocated C-RNTI, which is to be used as UE identification within the C-RNC, and the D-RNTI. Upon reception of the RNSAP message SRNC decides to perform SRNS Relocation towards the target RNC.

3.
Serving RNC relocation procedure is executed as defined in subclause 'SRNS Relocation (UE connected to a single CN node)'. After having completed SRNS Relocation, target RNC allocates new S-RNTI for the UE becoming the new serving RNC. New SRNC also deletes the allocated C-RNTI, since it is not needed for an UE in URA_PCH state.

4.
Serving RNC acknowledges the message by RRC URA Update Confirm, including old S-RNTI and SRNC ID as UE identifiers. Message contains also the new S-RNTI and RNC-ID.

5.
UE acknowledges the RNTI reallocation by sending the RRC message UTRAN Mobility Information Confirm on DCCH.

7.12.1.2
Using Enhanced SRNS Relocation

This example shows Inter-RNS URA Update with switching in the CN (SRNS Enhanced Relocation).
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Figure xx: Inter RNS URA Update with switching in CN using Enhanced SRNS Relocation.

1.
UE sends a RRC message URA Update to the UTRAN, after having made cell re-selection. Upon reception of a CCCH message from an unknown UE, the target RNC becomes a controlling RNC and it allocates a new C-RNTI and a new D-RNTI for the UE.

2.
The target RNC forwards the received uplink CCCH message towards the SRNC by RNSAP Uplink Signalling Transfer Indication message to the old Source/Controller RNC. Message includes, besides target RNC-ID, also the allocated C-RNTI, which is to be used as UE identification within the C-RNC, and the D-RNTI. Upon reception of the RNSAP message SRNC decides to perform SRNS Enhanced Relocation towards the target RNC.

3.
Serving RNC Enhanced Relocation procedure is executed as defined in subclause 'SRNS Enhanced Relocation (UE connected to a single CN node)'. After having completed SRNS Enhanced Relocation, target RNC allocates new S-RNTI for the UE becoming the new serving RNC. New SRNC also deletes the allocated C-RNTI, since it is not needed for an UE in URA_PCH state.

7.12.3 SRNS Relocation (UE connected to two CN nodes)

7.12.3.1 Using SRNS Relocation
This example show SRNS Relocation, in situation in which the UE is connected to two CN nodes simultaneously (this means that RNC is connected to a SGSN and a MSC). It is assumed that:


all cells in the active set are in one DRNC;


the CN performs hard switching of the user traffic.
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Figure 35: SRNS Relocation (UE connected to two CN nodes)

Note that the SRNC makes the decision to perform the Serving RNC relocation procedure. The Serving RNC also decides into which RNC (Target RNC) the Serving RNC functionality is to be relocated.

1./2.
The source SRNC sends Relocation Required messages to both CN nodes.

Parameters: target RNC identifier, Information field that the CN node(s) shall pass transparently to the target RNC. This transparent field contains the UE identifier, number of CN nodes and other data.

Upon reception of Relocation Required message the CN element prepares itself for the switch and may also suspend user data traffic and/or signalling between UE and itself for some bearers.

3./4.
When preparation is completed the CN node conveys a Relocation Request message to the target RNC.
Parameters: indication of which bearers should be routed towards this CN node, transparent information field sent by the source RNC, UE identifier.


The target RNC uses the UE identifier to link the requests from multiple CN nodes to each other and to the resources (e.g. Iub links) that the UE is currently using.


5.
The targets RNC and CN node establish the new Iu transport bearers for each Radio Access Bearer related to that CN node. 

6./7.
When the source RNC and the target RNC have completed its preparation phase, Relocation Request Acknowledge message is sent to CN.

8./9.
When the CN node is ready for the SRNC move, the CN node indicates the completion of preparation phase at the CN side for the SRNS Relocation by sending the Relocation Command message to the source RNC.

10.
When the source RNC has received Relocation Command messages from all the CN nodes, the source RNC sends a Relocation Commit message to the target RNC to request the target RNC to proceed with the Relocation.

11./12.
The target RNC sends the Relocation Detect message to the involved CN nodes and also executes both the DL and UL switch for all bearers at the earliest suitable time instance. 

After the switch UL traffic from Node B's is routed via the newly established Macro Diversity Combiner to the new MAC/RLC entities and finally to the correct Iu transport bearer. UL data transmission to the old Iur transport bearer is ceased. Upon reception of Relocation Detect message, the CN may switch the user plane from the source RNC to the target RNC.
DL data arriving from the new Iu link is routed to newly established RLC entities, to the MAC and to the Macro Diversity Splitter and Nodes B. The DL data received from the old Iur is discarded.

13./14.
Immediately after a successful switch at RNC, target RNC (=SRNC) sends Relocation Complete messages to the involved CN nodes.
If the User plane has not been switched at Relocation Detect, the CN switches from the old Iu transport bearers to the new ones.

15./16.
After a successful switch at the CN node, the CN node initiates the release of the Iu connection to the source RNC by sending the RANAP message Iu Release Command.

17
Upon reception of the release requests from the CN nodes the old SRNC executes all necessary procedures to release all visible UTRAN resources that were related to the RRC connection in question.

18./19.
SRNC confirm the IU release to the CN nodes sending the message Iu Release Complete.

At any phase, before the Relocation Complete message is sent, the old communication link between the CN and UE is all the time existing and working and the procedure execution can be stopped and original configuration easily restored. If any such abnormal thing occurs a Relocation Failure may be sent instead of any message numbered 3-13 described.

7.12.3.2 Using Enhanced SRNS Relocation
This example show SRNS Relocation, in situation in which the UE is connected to two CN nodes simultaneously (this means that RNC is connected to a SGSN and a MSC). It is assumed that:


all cells in the active set are in one DRNC;


the CN performs hard switching of the user traffic.
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Figure xx: Enhanced SRNS Relocation (UE connected to two CN nodes)

Note that the SRNC makes the decision to perform the Serving RNC Enhanced Relocation procedure. The Serving RNC also decides into which RNC (Target RNC) the Serving RNC functionality is to be relocated.

1.
SRNC sends Enhanced Relocation Request messages to a neighboring RNC (Target RNC).

Parameters: Relocation Type, Cause, SRNC-ID, S-RNTI, Chosen Integrity Protection Algorithm, Integrity Protection Key, Target Cell ID, RRC Container and RANAP Container. The source RNC shall set Relocation Type to "UE Not Involved".


2. 
Target RNC decides to accept the request and replies an RNSAP Enhanced Relocation Response containing RRC Reconfiguration message in RRC Container to be sent to UE to the Source RNC. After the reception of the Enhanced Relocation Response, the Source RNC may begin forwarding of DL data to the Target RNC after the establishment of transport bearer and UP initialization. 
3.
Source RNC may send RNSAP Relocation Commit to the Target RNC. The message contains SRNS Context including the sequence number of GTP-PDU next to be transmitted in UL/DL and the next PDCP sequence number that would have been used to send and received from UE in case delivery order is required or case of PDCP reservation.
4.
Target RNC sends UE e.g. RRC UTRAN Mobility Information to inform the new S-RNTI for the UE
5.
Target RNC receives the UTRAN Mobility Information Confirm from the UE.
6. Target RNC sends the RANAP Enhanced Relocation Complete Request message to the MSC, indicating that relocation is happened on the UE. In MSS-MGW case, the MSS exchanges some messages with the MSS over Mc interface after reception of the RANAP: Enhanced Relocation Complete Request message.
7. Target RNC sends the RANAP Enhanced Relocation Complete Request message to the SGSN, indicating that relocation is happened on the UE. 
8. MSC configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Enhanced Relocation Complete Response” message to the Target RNC. In case ATM Transport option is deployed over Iu-CS UP, the MSC contains the Transport Layer Information in the message. After reception of the message in the Target RNC, the RNC initiates to establish AAL2 connection and executes Iu UP initialization.
9. SGSN configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Enhanced Relocation Complete Response” message to the Target RNC.

10. After completion of UP initialization, the Target RNC sends RANAP Enhanced Relocation Complete Confirm message to the MSC.
11. MSC initiates release of the resources in the source RNC by sending RANAP: Iu Release Command
12. SGSN initiates release of the resources in the source RNC by sending RANAP: Iu Release Command
13./14.
SRNC confirm the IU release to the CN nodes sending the message Iu Release Complete.
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20. Relocation Complete









RANAP









RANAP









3. Relocation Request









RANAP














RANAP









12. Relocation Command









13. DCCH : Physical Channel Reconfiguration  Note 1









RANAP









RANAP









RRC









RRC









RRC









RRC









18. DCCH : Physical Channel Reconfiguration  Complete Note 1









RANAP









RANAP









23. ALCAP Iu Data Transport Bearer Release









RANAP









22. Iu Release Command









RANAP









21. Iu Release Command









RANAP









6. Radio Link Setup Request









NBAP









NBAP









7. Radio Link Setup Response









NBAP









NBAP









8. ALCAP Iub Data Transport Bearer Setup









14. Radio Link Restore Indication









NBAP









NBAP

















