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1. Introduction

The purpose of this document is to outline the potential impacts of HSDPA on NBAP protocol. An example sequence chart for the configuration of HS-DSCH is presented. The concerned messages of the sequence chart are described in more detail in this contribution.

Since the discussion is still going on, the parameters for HSDPA service are not completely determined. But there are already assumptions about some parameters  and should be discussed by WG3.

2. Discussion

The currently discussed approaches for FDD and TDD HSDPA are based on shared control channels and associated dedicated channels. This means that every HSDPA user has at least one associated dedicated downlink physical channel. In a two-step approach this dedicated channel carries the HS-DSCH Indicator (HI) pointing to the shared control channel. The shared control channel carries the needed information for signalling the HS-DSCH (e.g. HS-DSCH resource allocation, modulation and coding Scheme,...). This procedure is described in [1].

2.1. Impacts on NBAP procedures

For supporting hsdpa the radio link, which shall carry the HS-DSCH, has to be set up or reconfigured. Examples of parameters that are necesary for HSDPA are the following:

- information about the HI that should be included in the DCH,

- configuration of the Shared Control Channel,

- configuration of HS-DSCH,

- etc.

Following procedures of NBAP have to be changed in order to initiate the HS-DSCH configuration and capacity allocation:

Radio Link Setup (FDD and TDD)

To support HSDPA one or more HS-DSCHs have to be set up in addition to the DCH. The CRNC sends a RADIO LINK SETUP REQUEST to the Node B, containing the necessary parameters for HS-DSCH configuration (HS-DSCH id, transport format set, etc.). 

The message RADIO LINK SETUP RESPONSE should provide information about HS-DSCHs that have been established or modified.
Synchronised Radio Link Reconfiguration (FDD and TDD)

The DPCH has to be changed to include the High Speed Indicator. It is suggested that the preparation of the DPCH can be performed by including an IE “HI presence” in the message RADIO LINK RECONFIGURATION PREPARE. 

The message RADIO LINK RECONFIGURATION PREPARE has also to include the information that allows the Node B the addition, modification or deletion of HS-DSCHs. If a HS-DSCH is added or modified the parameters concerning HS-DSCH configuration have to be sent to the Node B (HS-DSCH id, transport format set, etc.).

The message RADIO LINK RECONFIGURATION READY should provide information about HS-DSCHs that have been established or modified.
Common Transport Channel Setup (FDD and TDD)

A Shared Control Channel  has to be set up for carrying the HS-DSCH related information. Therefore the information of the HS Shared Control Channel  should be included in the message COMMON TRANSPORT CHANNEL SETUP REQUEST.

The message COMMON TRANSPORT CHANNEL SETUP RESPONSE shall contain the “Shared Control Channel Parameters”  that inform the CRNC about the new configured channels.
Physical Shared Channel Reconfiguration (TDD)
The information about the set of HS-PDSCHs which the Node B should use for scheduling is sent in the message PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST from CRNC to Node B. An IE-group “HS-PDSCH to add Information” resp. “HS-PDSCH to modify Information” has to be added (ffs).

2.2.   Example for HS-DSCH Configuration and Capacity Allocation

The following picture is an example sequence chart explaining the setup of HS-DSCH. It is assumed that the UE is in cell_DCH state. In case no RL has been already established the Radio Link Setup procedure is used instead of the Radio Link Reconfiguration Procedure. 
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1. For supporting HSDPA the radio link which shall carry the HS-DSCH has to be reconfigured. The SRNC initiates a Radio Link Reconfiguration by sending Radio Link Reconfiguration Prepare to DRNC.

2. The DRNC requests the respective Node B to prepare the synchronised RL reconfiguration by sending the NBAP message Radio Link Reconfiguration Prepare.

3. Node B configures resources for the HS-DSCH and responds with NBAP message Radio Link Reconfiguration Ready.

4. When the DRNC has completed the preparation phase, Radio Link Reconfiguration Ready is sent to the SRNC.

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

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

7. The SRNC sends a Radio Bearer Reconfiguration message to the UE to establish the requested HS-DSCH.

8. The UE replies with a Radio Bearer Reconfiguration Complete Message. - At this point in time, the HS-DSCH Transport Channel has been set up, and it is assumed that the MAC-hs in Node B already has been configured earlier to have access to a pool of HS-PDSCH resources for HS-DSCH scheduling.

9. As soon as the SRNC detects the necessity to sends HS-DL data on one HS-DSCH, it sends a HS-DSCH Capacity Request control frame within the HS-DSCH Frame Protocol to the CRNC. 

10. The CRNC forwards this message (HS-DSCH Capacity Request) to the Node B. So in this example sequence, the CRNC does not interfere to the HS-DSCH scheduling.

11. The Node B determines the amount of data (credits) that can be transmitted on the HS-DSCH and reports this information back to the DRNC in a "HS-DSCH Capacity Allocation" message in the HS-DSCH Frame Protocol.

12. The DRNC sends the message "HS-DSCH Capacity Allocation" to SRNC. So again, the DRNC does not react itself to that message in this example.

13.  The SRNC starts sending DL data to the Node B. (This is done via the two HS-DSCH Frame Protocol "hops" on Iur and Iub interface.)
The Node B schedules the DL transmission of DL data on HS-DSCH which includes  allocation of PDSCH resources.

14. The Node B transmits the HI (HS-DSCH indicator) on the DPCH to the respective UE.

15. The node B transmits the signalling information (HS-PDSCH coordinates) to the UE using the Shared Control Channel.

16. The Node B sends the HS-DSCH data to the UE on the HS-PDSCH(s).

3. Conclusion

In this document the impacts on procedures of the UTRAN control plane are introduced. In the TR [2] a new section 6.x “Iub/Iur control plane aspects” should be included and the sections 2.1 and 2.2 described above should be added in this new chapter of the TR.
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