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4.6
ALCAP

ALCAP is a generic name to indicate the protocol(s) used to establish data transport bearers on the Iu, Iur and Iub interfaces. Q.2630.2 (Q AAL2) is one of the selected protocols to be used as ALCAP. Q.2630.2 adds new optional capabilities to Q.2630.1.
The following should be noted:


data transport bearers may be dynamically established using ALCAP or preconfigured;


transport bearers may be established before or after allocation of radio resources.

4.6.1
Q.2630.2 (Q.AAL 2)

The following figure is showing an example of use of Q.2630.2 in the UTRAN context, for the different interfaces.
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Figure 2: Example on Q.2630.2
7.8.1
DCCH on DCH - Synchronised

This example shows modification of a radio access bearer established on a dedicated channel (DCH) with UE in macrodiversity between two RNCs. A NSAP synchronised procedure is used and a successful case is shown. For an unsuccessful case it’s important to note that a failure message can be sent in any point of the Message Sequence Chart (MSC); in particular could be in RRC reconfiguration response .
A radio access bearer modification procedure (via radio access bearer assignment message) is shown with mapping to Radio Bearer reconfiguration. Note that this is not possible if the used transport channel or logical channel is changed because the Radio Bearer reconfiguration does not permit a change in type of channel (see [8]).
7.8.1.1 Synchronised DCH modification, Bandwidth increase

[image: image2.wmf]UE

Node B

Drift 

RNS

Node B

Serving

RNS

Drift

RNC

Serving

RNC

CN

RNSAP

RNSAP

11. Radio Link Reconfiguration

Ready

RRC

RRC

18.  Radio Bearer Reconfiguration Complete (

DCCH)

NBAP

NBAP

12. Radio Link Reconfiguration Ready

NBAP

NBAP

10. Radio Link Reconfiguration Ready

NBAP

NBAP

15. Radio Link Reconfiguration Commit

RNSAP

RNSAP

13. Radio Link Reconfiguration

Commit

RRC

RRC

17. Actualizing Radio Bearer modification (e.g. Apply new transport format set)

NBAP

NBAP

14. Radio Link Reconfiguration Commit

3. ALCAP 

Iu Data

Transport Bearer Modify

RANAP

RANAP

1. RAB Assignment

Request

RNSAP

RNSAP

5. Radio Link Reconfiguration

Prepare

NBAP

NBAP

7. Radio Link Reconfiguration Prepare

NBAP

NBAP

9. Radio Link Reconfiguration Prepare

RANAP

RANAP

19. RAB Assignment

Response

2. Select L1, L2 and 

Iu Data

Transport Bearer parameters

(

e.g. for Radio Bearer

reconfiguration.)

4. ALCAP 

Iur Data Transport

Bearer modify

6. ALCAP 

Iub Data Transport Bearer Modify

16.  Radio Bearer Reconfiguration (

DCCH)

8. ALCAP 

Iub Data Transport Bearer Modify


Figure 20: Radio  Access Bearer Modification, Synchronised DCH modification, Bandwidth increase
1. CN initiates modification of the radio access bearer with RANAP message Radio Access Bearer Assignment Request.
Parameters: parameters to be modified at lower level e.g. Maximum Bit Rate.

2. Interworking functions. SRNC chooses which parameters (lower level) ought to be modified and what kind of procedure has to start up (i.e Radio Bearer Reconfiguration for RRC). 

3. SRNC starts an Iu Data Transport Bearer Modification between the CN and the SRNC using the ALCAP protocol with AAL2 bindings carried by radio access bearer assignment message (this step is not required towards PS domain). This has to be done before Radio Reconfiguration itself because the transport channel must be ready when the radio channel will be ready.

4. SRNC initiates modify of Iur (Serving RNS) Data Transport bearer. In the case that ALCAP is implemented by Q.AAL2 (Q.2630.2 but without modification) it implies the release of the existing bearer and the establishment of a new one.

5. SRNC requests DRNC to prepare modification of DCH carrying the radio access bearer (Radio Link Reconfiguration Prepare). 
Parameters: Transport Format Combination Set, UL scrambling code, Transport Bearer Request Indicator, etc.

6. DRNC initiates modify of Iub Data Transport bearer. In the case that ALCAP is implemented by Q.AAL2 (Q.2630.2 but without modification procedure) it implies the release of the existing bearer and the establishment of a new one.

7. DRNC requests its Node B to prepare modification of DCH related to the radio access bearer (Radio Link Reconfiguration Prepare).

8. SRNC initiates modify of Iub (Serving RNS) Data Transport bearer. In the case that ALCAP is implemented by Q.AAL2 (Q.2630.2 but without modification procedure) it implies the release of the existing bearer and the establishment of a new one.

9. SRNC requests its Node B to prepare modification of DCH carrying the radio access bearer (Radio Link Reconfiguration Prepare).
Parameters: Transport Format Combination Set, UL scrambling code (FDD only), Time Slots (TDD only), User Codes (TDD only), Tranport Bearer Request Indicator.

10. Node B (drift) notifies DRNC that modification preparation is ready (Radio Link Reconfiguration Ready). 

11. DRNC notifies SRNC that modification preparation is ready (Radio Link Reconfiguration ready).

12. Node B (serving) notifies SRNC that modification preparation is ready (Radio Link Reconfiguration Ready).
Note: here a Radio Link Reconfiguration Failure could occur.

13. RNSAP message Radio Link Reconfiguration Commit is sent from SRNC to DRNC. 

14. NBAP message Radio Link Reconfiguration Commit is sent from DRNC to Node B (drift). 

15. NBAP message Radio Link Reconfiguration Commit is sent from SRNC to Node B (serving).

16. RRC message Radio Bearer Reconfiguration is sent by controlling RNC (here SRNC) to UE.

17. Both UE and Nodes B actualise modification of DCH (i.e. applying a new transport format).

18. UE sends RRC message Radio Bearer Reconfiguration Complete to SRNC.
19. SRNC acknowledges the modification of radio access bearer (Radio Access Bearer Assignment Response) towards CN.
7.8.1.2 Synchronised DCH modification, Bandwidth decrease
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Figure 20a: Radio Access Bearer Modification, Synchronised DCH Modification, Bandwidth decrease
1. CN initiates modification of the radio access bearer with RANAP message Radio Access Bearer Assignment Request.
Parameters: parameters to be modified at lower level e.g. Maximum Bit Rate.

2. Interworking functions. SRNC chooses which parameters (lower level) ought to be modified and what kind of procedure has to start up (i.e Radio Bearer Reconfiguration for RRC). 

3. SRNC requests DRNC to prepare modification of DCH carrying the radio access bearer (Radio Link Reconfiguration Prepare). 
Parameters: Transport Format Combination Set, UL scrambling code, Transport Bearer Request Indicator, etc.

4. DRNC requests its Node B to prepare modification of DCH related to the radio access bearer (Radio Link Reconfiguration Prepare).

5. SRNC requests its Node B to prepare modification of DCH carrying the radio access bearer (Radio Link Reconfiguration Prepare).
Parameters: Transport Format Combination Set, UL scrambling code (FDD only), Time Slots (TDD only), User Codes (TDD only), Transport Bearer Request Indicator.

6. Node B (drift) notifies DRNC that modification preparation is ready (Radio Link Reconfiguration Ready). 

7. DRNC notifies SRNC that modification preparation is ready (Radio Link Reconfiguration ready).

8. Node B (serving) notifies SRNC that modification preparation is ready (Radio Link Reconfiguration Ready).
Note: here a Radio Link Reconfiguration Failure could occur.

9. RNSAP message Radio Link Reconfiguration Commit is sent from SRNC to DRNC. 

10. NBAP message Radio Link Reconfiguration Commit is sent from DRNC to Node B (drift). 

11. NBAP message Radio Link Reconfiguration Commit is sent from SRNC to Node B (serving).

12. RRC message Radio Bearer Reconfiguration is sent by controlling RNC (here SRNC) to UE.

13. Both UE and Nodes B actualise modification of DCH (i.e. applying a new transport format).

14. UE sends RRC message Radio Bearer Reconfiguration Complete to SRNC. 

15. SRNC initiates modify of Iub (Serving RNS) Data Transport bearer. The same does DRNC with its own Iub. SRNC initiates modify of Iur (Serving RNS) Data Transport bearer. In the case that ALCAP is implemented by Q.AAL2 (Q.2360.2 but without modification procedure) it implies the release of the existing bearer and the establishment of a new one.
16. SRNC starts an Iu Data Transport Bearer Modification between the CN and the SRNC using the ALCAP protocol with AAL2 bindings carried by radio access bearer assignment message (this step is not required towards PS domain). This has to be done after the initialisation of the user plane mode.
17. SRNC acknowledges the modification of radio access bearer (Radio Access Bearer Assignment Response) towards CN.
18. 


19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
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7.14.1
Synchronised Transport Channel Reconfiguration

The procedure can be applied when the reconfiguration time requires being synchronised among Node-Bs, SRNC and UE.
7.14.1.1 Synchronised Reconfiguration, Q.2630.2 modification procedure not used
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Figure 41: Synchronised Transport Channel Reconfiguration

1.
SRNC decided that there is a need for a synchronous Transport Channel Reconfiguration and requests DRNC to prepare reconfiguration of DCH Radio Link Reconfiguration Prepare).

Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only). 

2.
DRNC requests its Node B to prepare reconfiguration of DCH to carry the radio access bearer (Radio Link Reconfiguration Prepare).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information Time Slots (TDD only), User Codes (TDD only). 

3.
SRNC requests its Node B to prepare reconfiguration of DCH (Radio Link Reconfiguration Prepare).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only). 

4.
Node B allocates resources and notifies DRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready).
Parameters: Transport layer addressing information (AAL2 address, AAL2 Binding Id) for Iub Data Transport Bearer. 

5.
DRNC notifies SRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready).
Parameters: Transport layer addressing information (AAL2 address, AAL2 Binding Id) for Iur Data Transport Bearer. 

6.
Node B allocates resources and notifies SRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready).
Parameters: Transport layer addressing information (AAL2 address, AAL2 Binding Id) for Iub Data Transport Bearer.

7.
SRNC initiates (if needed) establishment of new Iur/Iub Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iur/Iub Data Transport Bearer to DCH.

8.
SRNC initiates (if needed) establishment of new Iub Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to DCH.

9.
RNSAP message Radio Link Reconfiguration Commit is sent from SRNC to DRNC.

Parameters: CFN.

10.
NBAP message Radio Link Reconfiguration Commit is sent from DRNC to Node B.

Parameters: CFN.

11.
NBAP message Radio Link Reconfiguration Commit is sent from SRNC to Node B.

Parameters: CFN.

12.
RRC message Transport Channel Reconfiguration is sent by SRNC to UE.

13.
UE sends RRC message Transport Channel Reconfiguration Complete to SRNC. 

14.
Not used resources in DRNC and Node B (Drift RNS) are released. DRNC initiates release of Iur and Iub (Drift RNS) Data Transport bearer using ALCAP protocol.

15.
Not used resources in SRNC and Node B (Serving RNS) are released. SRNC initiates release of Iub (Serving RNS) Data Transport bearer using ALCAP protocol.

7.14.1.2 Synchronised Reconfiguration, Bandwidth Increase with Q.2630.2 modification procedure
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Figure 41a: Synchronised Transport Channel Reconfiguration, Bandwidth Increase

1. SRNC decides that there is a need for  synchronous Transport Channel Reconfiguration and initiates transport bearer modification of the Transport Bearer(s), if LC modification is enabled over the connection(s).

2. SRNC requests DRNC to prepare reconfiguration of DCH (Radio Link Reconfiguration Prepare).

Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

3. DRNC initiates transport bearer modification on Iub connection.

4. DRNC requests its Node B to prepare reconfiguration of DCH to carry the radio access bearer (Radio Link Reconfiguration Prepare).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

5. SRNC requests its Node B to prepare reconfiguration of DCH (Radio Link Reconfiguration Prepare).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

6. Node B allocates resources and notifies DRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready). 

7. DRNC notifies SRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready).

8. Node B allocates resources and notifies SRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready). 

9. RNSAP message Radio Link Reconfiguration Commit is sent from SRNC to DRNC.
Parameters: CFN

10. NBAP message Radio Link Reconfiguration Commit is sent from DRNC to Node B.
Parameters: CFN

11. NBAP message Radio Link Reconfiguration Commit is sent from SRNC to Node B.
Parameters: CFN

12. RRC message Transport Channel Reconfiguration is sent by SRNC to UE.

13. UE sends RRC message Transport Channel Reconfiguration Complete to SRNC. 

7.14.1.3 Synchronised Reconfiguration, Bandwidth Decrease with Q.2630.2 modification procedure
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Figure 41b: Synchronised Transport Channel Reconfiguration, Bandwidth Decrease

1. SRNC decides that there is a need for a synchronous Transport Channel Reconfiguration and this procedure is initiated, if LC modification is enabled over the Transport Bearer(s).                             
              SRNC requests DRNC to prepare reconfiguration of DCH (Radio Link Reconfiguration Prepare).

Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

2. DRNC requests the Node B to prepare reconfiguration of DCH to carry the radio access bearer (Radio Link Reconfiguration Prepare).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

3. SRNC requests its Node B to prepare reconfiguration of DCH (Radio Link Reconfiguration Prepare).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

4. Node B allocates resources and notifies DRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready).

5. DRNC notifies SRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready).

6. Node B allocates resources and notifies SRNC that the reconfiguration is ready (Radio Link Reconfiguration Ready).

7. RNSAP message Radio Link Reconfiguration Commit is sent from SRNC to DRNC.
Parameters: CFN.

8. NBAP message Radio Link Reconfiguration Commit is sent from DRNC to Node B
Parameters: CFN.

9. NBAP message Radio Link Reconfiguration Commit is sent from SRNC to Node B.
Parameters: CFN.

10. RRC message Transport Channel Reconfiguration is sent by SRNC to UE.

11. UE sends RRC message Transport Channel Reconfiguration Complete to SRNC. 

12. SRNC initiates a transport bearer  modification for the Transport Bearer(s).

7.14.2
Unsynchronised Transport Channel Reconfiguration

The procedure can be applied when the reconfiguration time does not require being synchronised among Node-Bs, SRNC and UE.
7.14.2.1 Unsynchronised Reconfiguration, Q.2630.2 modification procedure not used
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Figure 42: Unsynchronised Transport Channel Reconfiguration

1.
SRNC decided that there are no need for a synchronised Transport Channel Reconfiguration, and requests DRNC to reconfigure the DCH. It includes in the message Radio Link Reconfiguration Request that the modification shall be done immediately without waiting for the commit message.
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only).

2.
DRNC requests its Node B to reconfigure the DCH in the existing Radio Link (Radio Link Reconfiguration Request).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only).

3.
SRNC requests its Node B to reconfigure the DCH in the existing Radio Link (Radio Link Reconfiguration Request).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only).

4.
Node B of the DRNC allocates resources and notifies DRNC that the reconfiguration is done (Radio Link Reconfiguration Response).

Parameters: Transport layer addressing information (AAL2 address, AAL2 Binding Id) for Iub Data Transport Bearer.

5.
DRNC notifies SRNC that the reconfiguration is done (Radio Link Reconfiguration Response).
Parameters: Transport layer addressing information (AAL2 address, AAL2 Binding Id) for Iur Data Transport Bearer.

6.
Node B of the SRNC allocates resources and notifies DRNC that the reconfiguration is done (Radio Link Reconfiguration Response).

Parameters: Transport layer addressing information (AAL2 address, AAL2 Binding Id) for Iub Data Transport Bearer.

7.
SRNC initiates (if needed) establishment of new Iur/Iub Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iur/Iub Data Transport Bearer to DCH.

8.
SRNC initiates (if needed) establishment of new Iub Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to DCH.

9.
RRC message Transport Channel Reconfiguration is sent by SRNC to UE.

10.
UE sends RRC message Transport Channel Reconfiguration Complete to SRNC.

11.
Not used resources in DRNC and Node B (Drift RNS) are released. DRNC initiates release of Iur and Iub (Drift RNS) Data Transport bearer using ALCAP protocol 

12.
Not used resources in SRNC and Node B (Serving RNS) are released. SRNC initiates release of Iub (Serving RNS) Data Transport bearer using ALCAP protocol.

7.14.2.2  Unsynchronised Reconfiguration, Bandwidth Increase with Q.2630.2 modification procedure
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Figure 42a: Unsynchronised Transport Channel Reconfiguration, Bandwidth Increase

1. SRNC decides that there is no need for a synchronised Transport Channel Reconfiguration and initiates the     transport bearer modification of the Transport Bearer(s), if LC modification is supported over the Transport Bearer(s).

2. SRNC requests DRNC to reconfigure the DCH. It includes in the message Radio Link Reconfiguration      Request that the modification shall be done immediately without waiting for the commit message.
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

3. DRNC initates transport bearer modification, if LC modification is supported over the bearer.

4. DRNC requests its Node B to reconfigure the DCH in the existing Radio Link (Radio Link Reconfiguration Request).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only). The flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

5. SRNC requests its Node B to reconfigure the DCH in the existing Radio Link (Radio Link Reconfiguration Request).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.

6. Node B of the DRNC allocates resources and notifies DRNC that the reconfiguration is done (Radio Link Reconfiguration Response).


7. DRNC notifies SRNC that the reconfiguration is done (Radio Link Reconfiguration Response).

8. Node B of the SRNC allocates resources and notifies DRNC that the reconfiguration is done (Radio Link Reconfiguration Response).


9. RRC message Transport Channel Reconfiguration is sent by SRNC to UE.

10. UE sends RRC message Transport Channel Reconfiguration Complete to SRNC

7.14.2.3  Unsynchronised Reconfiguration, Bandwidth Decrease with Q.2630.2 modification procedure
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Figure 42b: Unsynchronised Transport Channel Reconfiguration, Bandwidth Decrease 

1. SRNC decided that there are no need for a synchronised Transport Channel Reconfiguration, and requests DRNC to reconfigure the DCH. It includes in the message Radio Link Reconfiguration Request that the modification shall be done immediately without waiting for the commit message.
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.
2.
DRNC requests its Node B to reconfigure the DCH in the existing Radio Link (Radio Link Reconfiguration Request).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.
3.
SRNC requests its Node B to reconfigure the DCH in the existing Radio Link (Radio Link Reconfiguration Request).
Parameters: Transport Format Set, Transport Format Combination Set, Power control information, Time Slots (TDD only), User Codes (TDD only), the flag “Transport Bearer Request Indicator” shall be set to BEARER NOT REQUESTED.
4. Node B of the DRNC allocates resources and notifies DRNC that the reconfiguration is done (Radio Link Reconfiguration Response).

5. DRNC notifies SRNC that the reconfiguration is done (Radio Link Reconfiguration Response).
6. Node B of the SRNC allocates resources and notifies DRNC that the reconfiguration is done (Radio Link Reconfiguration Response).

7. RRC message Transport Channel Reconfiguration is sent by SRNC to UE.
8. UE sends RRC message Transport Channel Reconfiguration Complete to SRNC.

9. SRNC initiates transport bearer modification of Iub/iur Data Transport Bearers using ALCAP protocol.
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