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1. Introduction
The purpose of this document is to present an approach for the flow control mechanism for HSDPA. The document is based on R3-012421 Tdoc and enhanced where changes approved from WG3 #23 meeting are depicted with red colour and new enhancements are depicted with blue colour.
2. Description of the flow control mechanism on Iur interface in R99
The current flow control mechanism is done via exchange of DSCH Capacity Request and DSCH Capacity Allocation between DRNC and SRNC for a given priority group. 

The DSCH Capacity Request provides means for the SRNC to request DSCH capacity by indicating the user buffer size for a given priority level. The SRNC is allowed to reissue the capacity request if no allocation has been received within an appropriate time threshold. 

The control frame is sent by the SRNC when the SRNC considers the user buffer status needs an increased buffer reporting frequency. This may be sent to signal an event, such as, data arrival or user-buffer discard. This control frame is used to improve user-buffer reporting above the level produced by the user-buffer reporting associated with the DSCH data frames. 
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Figure 1 (Figure 6.3.3.2.15 of 25.425): Capacity Request Control Frame
DSCH Capacity Allocation is generated within the DRNC. It maybe generated either in response to a capacity request or at any other time. The DRNC may use this message to modify the capacity at any time, irrespective of the reported user buffer status.

The DSCH Capacity Allocation frame is used by the DRNC to control the user data flow. It indicates the number of MAC-c/sh SDUs the SRNC is allowed to transmit for the UE and the associated priority class indicated by the Common Transport Channel Priority Indicator IE.

The Max. MAC c/sh SDU length, Credits, Interval and Repetition Period IEs indicates the total amount of capacity granted. Any capacity previously granted is replaced.

If credits = 0 (e.g. due to congestion in the DRNC), the SRNC shall immediately stop transmission of MAC-c/sh SDUs. If credits = 255, the SRNC can transmit MAC-c/sh SDUs with unlimited capacity.

The IEs used are the Common Channel Priority Indicator, Credits, Max.MAC c/sh SDU Length, Interval and Repetition Count.

If the 'Repetition Period' = 'unlimited' it indicates that the SRNC may transmit the specified number of MAC-c/sh SDUs for an unlimited period according to the bounds of Maximum MAC-c/sh SDU length, Credits and Interval IEs. [3]
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Figure 2 (Figure 6.3.3.3.16 of 25.425):  Capacity Allocation Control Frame

When the SRNC has been granted capacity by the DRNC and the SRNC has data waiting to be sent, then the DSCH data frame is used to transfer the data. When data is waiting to be transferred, and a capacity allocation is received, a data frame will be transmitted according to allocation received.

Multiple MAC-c/sh SDUs of same length and same priority (CmCH-PI) may be transmitted in the same DSCH data frame.

The DSCH data frame includes a user buffer size indication to indicate the amount of data pending for the respective UE and for the indicated priority level. Within one priority and size the SDUs shall be transmitted by the DRNS on the Uu interface in the same order as they were received from the SRNC.
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           Figure 3 (Figure 6.2.4.12 of 25.425): DSCH Iur Data Frame Structure
3. Discussion on flow control mechanism for HSDPA 
In order to reduce transmission time delay, it is foreseen to introduce flow control directly between SRNC and NodeB on Iub/Iur interface. The signaling messages shall be sent through CRNC transparently without any processing [1].

The same flow control mechanism with small modification might is proposed to be used for HS-DSCH data streams on Iub/Iur interface as in R99 for DSCH data streams on Iur interface. The flow control is done via exchange of HS-DSCH Capacity Request and HS-DSCH Capacity Allocation between NodeB and SRNC for a given priority group. The small modification shall be applied for parameters in HS-DSCH Capacity Allocation request - a parameter to indicate the maximum MAC-hs SDU length  is probably not needed (because in one HS-DSCH, a constant Transport Block Size is used which fits to a constant MAC-hs SDU size) value range of Credits parameter should be probably increased (ffs).  

The following two three chapters present parameters for HS-DSCH Capacity Request, HS-DSCH Capacity Allocation requests and HS-DSCH Data Frames.
3.1 HS-DSCH Capacity Request
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                                      Figure 4: HS-DSCH Capacity Request
CmCH-PI  - The Common Channel Priority Indicator IE indicates the priority of the data frame and the SDUs included which are waiting in the SRNC’s Tx buffer for transmission via the HS-DSCH. As in case of the DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.
User Buffer Size - Indicates the users' buffer size (i.e. the amount of data in the buffer in SRNC) in octets for the indicated Common Transport Channel Priority.

3.2  HS-DSCH Capacity Allocation
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                                     Figure 5: HS-DSCH Capacity Allocation
CmCH-PI  - The Common Channel Priority Indicator IE indicates the priority of the SDUs for which credit (a transmission permit) is allocated with that message. This means that the SRNC can use this credit value only for sending SDUs with exactly that indicated CmCH-PI. If the SRNC would send SDUs with a higher or lower CmCH-PI, and if there is be no allocated credit for these deviating CmCH-PI values, the Node B has the right to ignore these SDUs, i.e. to refrain from processing and forwarding them.  

Credits  - The Credits IE indicates the number of MAC-hs SDUs that a user may transmit with the indicated CmCH-PI.
Interval - The value of this field indicates the time interval during which the (Credits) granted in the HS-DSCH Capacity Allocation frame may be transmitted. 

Repetition period - The value of this field indicates the number of subsequent intervals that the (Credits) granted in the HS-DSCH capacity allocation may be transmitted.

Max. MAC c/sh SDU length - probably obsolete [ffs]

3.3  HS-DSCH Data Frames
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                                Figure 6: HS-DSCH Data Transfer
Header CRC - Cyclic Redundancy Checksum calculated on the header of a data frame with a polynomial.

CmCH-PI  - The Common Channel Priority Indicator IE indicates the priority of the data frame and the SDUs included which are waiting in the SRNC’s Tx buffer for transmission via the HS-DSCH. As in case of the DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.

FT - Describes if it is a control frame or a data frame.

MAC-c/hs SDU Length - The value of that field indicates the length of every MAC-c/hs SDU in the payload of the HS-DSCH data frame in number of bits.

NumOfSDU - Indicates the number of MAC-hs SDUs in the payload.

User Buffer Size - Indicates the users' buffer size  in octets for a given Common Transport Channel Priority.

MAC-hs SDU - A MAC-hs SDU contains the C/T field of the MAC header followed by one RLC PDU.

Payload CRC - Cyclic Redundancy Checksum calculated on the header of a data frame.

Spare Extension - Indicates the location where new IEs can in the future be added in a backward compatible way.
4. Conclusion

It is suggested that RAN3 needs to initiate the required work for HSDPA based on the above discussions. Moreover it is proposed that the chapter 3 of this Tdoc will be added in the TR for HSDPA under chapter 6.3 (Flow Control for MAC-hs SDUs).
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