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1. Introduction

There was considerable work on HSDPA in RAN-WG2 and RAN-WG1 during the last time. The current status of the work can be seen in [1].

Several HS-DSCH signalling concepts for FDD and TDD modes were discussed by WG1 and WG2. This document intends to introduce a signalling method for HS-DSCH and to outline some impacts on Iur/Iub interfaces.

2. Discussion

2.1
HSDPA UTRAN protocol model

For providing HSDPA functionality the HSDPA protocol architecture needs to be defined. Figure 1 shows the architecture that has been captured in [1]. The proposed architecture supports both FDD and TDD modes of operation. Especially, on the Iub and Iur interfaces a minimisation of differences between FDD and TDD modes is appreciated.
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Figure 1: Protocol Architecture of HSDPA

It is proposed to include the functionality of HSDPA scheduling and hybrid ARQ in and buffering in the Node B. The transport channel that provides the HSDPA functionality is called HS-DSCH (High Speed Downlink Shared Channel). The HS-DSCH is carried on the HS-PDSCH (HS Physical Downlink Shared Channel) on the Uu interface.
MAC-hs in Node B is - from the protocol layer point of view - lower than MAC-c/sh in CRNC. The HS-DSCH FP (frame protocol) handles the data transport from SRNC to CRNC and between CRNC  to the Node B. At the time being no functionality has been identified that would be located in the MAC-c/sh.
2.2 Signalling methods for HS-DSCH

To signal the High Speed Downlink Shared Channel (HS-DSCH) In TDD and FDD modes two possibilities have been proposed:

· One step approach : The UE monitors only the shared control channel which carries all the necessary HS-DSCH control information.
· The two step approach: A pointer exists which in turn directs the UE to a shared control channel. The shared control channel carries the needed information for signalling the HS-DSCH (e.g. Resource Id, Modulation and coding Scheme,...) .
Every HSDPA user has at least one associated dedicated downlink physical channel . This dedicated channel carries the HS-DSCH Indicator (HI). This indicator points to the shared control channel. In case of TDD a transport channel has been proposed that is mapped onto this Shared Control Channel. This transport channel is calledHS‑FACH. 
According to the TDD and FDD harmonisation, the two step approach seems to be the favourite solution for the HS-DSCH related signalling. For more details refer to [1]. 

 


 The UE provides feedback like ACK/NACK for the HARQ protocol on the HS-DSCH information channel (HICH). Details have not been concluded.
So there are the following new or modified channels on the Uu interface, to be supported by UTRAN and in particular by the Node B and the Iub interface protocols:
In downlink:
· HS-DSCH carries data for the HSDPA user, each user can be assigned one or more HS-DSCH. WG3 needs to define HS-DSCH frame protocol to support this channel.

· 
· a DPCH carries HI to point to the Shared Control Channel; the HI is included in the Node B. A new DPCH slot format is required to support this. However, since this is a Node B internal issue no work for WG3 is required here.

 
· Shared Control Channel , to carry the HS-DSCH related signalling. Details are for further study. However, this will also exclusively handled in the Node B and therefore no impact on network interfaces is foreseen. Also the definition of the HS-FACH in TDD does not impact network interfaces.
· 
In uplink:

-
In FDD the current working assumption is to use the R99 DPCCH structure with a SF=256. Since there are no bits left on the current R99 DPCCH for the new information required and there is a need for backwards compatibility with R99 and REL-4 Node Bs, the proposal is to have the HS-DSCH information carried on a new DPCCH (DPCCH-2) code-multiplexed with the DPCCH, currently defined in the specifications, and the DPDCH. 

In TDD it is FFS if the HICH information is carried on the physical channel carrying the DCHs along with TPC and TFCI or on a new uplink physical channel. No requirement for support on network interfaces other than Uu is foreseen.
On the Iub and Iur interface, a new Frame Protocol is needed, the HS-DSCH FP; the primary additional function of that protocol, compared to the existing DSCH FP, is the flow control functionality on the Iub interface (while the DSCH FP provides flow control on Iur only) when taking the architecture in figure 1 into account. From a logical point of view a flow control is only required between the SRNC and the Node B.
See also [2] for an overview of the impacts of HSDPA on UTRAN Architecture.
Further issues to be mentioned are the Iub/Iur interface impacts of:

· HS-DSCH TTI values below 1 Radio Frame;

· Fixed or variable TTI values (currently under discussion in RAN1);

· QoS requirements for the HS-DSCH;

In addition, the range of MAC-hs-SDU sizes in the HS-DSCH FP must be defined.
Also the function split between MAC-hs and MAC-c/sh needs further elaboration. At the time being no required functionality has been identified for MAC-c/sh. In the following, it is assumed that the scheduling and resource allocation for HS-DSCH is purely done by the MAC-hs in Node B, using a pool of HS-PDSCH resources which has been allocated to MAC-hs by the C-RRC (in the CRNC).
2.3
HS-DSCH Configuration and Capacity Allocation
The following message sequence chart in figure 2 shows an example for the HS-DSCH operation with the related signalling.

It is assumed that the UE is in Cell-DCH state. This example sequence chart assumes that an interaction by MAC-c/sh for the HS-DSCH data transfer is not involved.
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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 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 sends (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, implemented as HS-FACH in case of TDD..

16. The Node B sends the HS-DSCH data to the UE on the HS-PDSCH(s). Additional Layer 1 signalling like the TFCI needed for HS-DSCH decoding is included in the HS-PDSCH.
3. Conclusion

This contribution is intended as a starting point for discussion. The proposed signalling scheme supports HSDPA in TDD mode as well as in FDD mode.
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[2] 3GPP TSG RAN: R3-011601 or R3-011761, Impacts of HSDPA on UTRAN Architecture. Source: Vodafone.
�SEITE \# "'Seite: '#'�'"  �� What does that mean?


�SEITE \# "'Seite: '#'�'"  �� Does the associated DPCH have a special name? Is HS-DCH the name for it? Why not HS-DPCH?


�SEITE \# "'Seite: '#'�'"  �� Name invented by Achim ... please verify ...


�SEITE \# "'Seite: '#'�'"  ��Now I see: That's the name of the Shared Control Channel - and it's a TrChl, not a PhChl. - Question: Is the HS-FACH mapped to a SCCPCH? Can many HS-FACH share the same SCCPCH?


�SEITE \# "'Seite: '#'�'"  �� How can Ues share the HS-DSCH? In reality, each UE has its own HS-DSCH - but several HS-DSCH share the same physical resources HS-PDSCH. The job of the scheduling is to make sure that each HS-PDSCH resource is only used by 1 HS-DSCH at a time. But the HS-DSCH belongs to 1 UE, just like the DSCH or the DCH. Right?


�SEITE \# "'Seite: '#'�'"  �� HICH? What does it stand for? Highspeed I... Channel? Is that an uplink RACH or USCH or DPCH or a Physical Channel or a Transport Channel or L1 overhead within a physical channel ... ? (A word of explanation is required.)
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