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Discussion
1 Introduction 
This document discusses the improvement in the use of capacity allocation and data transmission for HS-DSCH. 
To solve this issue, a correction is needed in [6] and [8].
2 Issues and Solutions
2.1 Maximum MAC-d/c PDU Length definition
In [6], the Iub FP Maximum MAC-d/c PDU Length IE is defined as follows:

6.3.3.11.8
Maximum MAC-d/c PDU Length

Description: The Maximum MAC-d/c PDU Length IE is used in HS-DSCH CAPACITY ALLOCATION TYPE 2 Control Frame. The value indicates the maximum allowable PDU size in number of octets among the MAC-d PDU [FDD - or MAC-c PDU] sizes configured via NBAP [6]. 
Value range: {0-1504}, 0 – not used.

Field length: 11 bits.

TYPE 2 frames are used when the NBAP HS-DSCH MAC-d PDU Size Format IE value is set to "Flexible MAC-d PDU Size". In this case, the SRNC configures a single MAC PDU size via the NBAP Maximum MAC-d PDU Size Extended IE, which is the maximum allowable PDU size, as stated in [6] (the same applies to RADIO LINK ADDITION REQUEST and RADIO LINK RECONFIGURATION PREPARE messages):
-
If the RADIO LINK SETUP REQUEST message includes the Maximum MAC-d PDU Size Extended IE for a Priority Queue in the HS-DSCH MAC-d Flows Information IE in the HS-DSCH Information IE, then the Node B shall ignore the SID IE and MAC-d PDU Size IE in the MAC-d PDU Size Index IE and use Maximum MAC-d PDU Size Extended IE to optimise capacity allocation for the related HSDPA Priority Queue.
However the above definition of Maximum MAC-d/c PDU Length IE is incorrect as the total PDU length allowed is a product of Maximum MAC-d/c PDU Length IE and HS-DSCH Credits IE.

Solution for this – correct definition (in 6.3.3.11.8) as follows:

The Maximum MAC-d/c PDU Length IE is used in HS-DSCH CAPACITY ALLOCATION TYPE 2 Control Frame. The value is a factor in the granted amount of MAC-d PDU data that a CRNC may transmit during one HS-DSCH Interval. The amount of MAC-d [FDD – or MAC-c] PDU data in octets is obtained by multiplying the MAC-d [FDD – or MAC-c] PDU length (indicated by the Maximum MAC d/c PDU Length IE) with the number of MAC-d PDUs [FDD - or MAC-c PDUs] (indicated by the HS-DSCH Credits IE). 

Moreover it should be clarified how the FP Maximum MAC-d/c PDU Length IE value is computed by the Node B: Whether it must have the same value as the NBAP Maximum MAC-d PDU Size Extended IE value or if the Node B can use a lower value of FP Maximum MAC-d/c PDU Length IE to compared to the NBAP value. If it is the same as the NBAP value then the granularity of capacity allocation will be very coarse for large NBAP values (which may be at the maximum value of 1504octets).
 These two Maximum MAC-d PDU Size IEs serve two different purposes:
· NBAP IE limits the size of the MAC PDUs on the Iub and Iur

· FP IE determine the amount of credits for the flow control on the Iub and Iur along with the HS-DSCH Credits IE (section 6.3.3.11.3 in [6] and 6.3.3.6.3 in [8]
Solution is remove reference to the Maximum MAC d/c PDU Length being a value from NBAP. 

The same problem exists in [8] with respect to Maximum MAC-d PDU Length Type 2 IE.
2.2 Capacity Allocation
In [6], if the allocation received (type 1 or 2) is > 0 but less than the data waiting to be transferred, no transfer can take place, even though further intervals are available where no data may be transferred. This is unnecessarily restrictive, where the following intervals are available to average out the data transfer rate. 

Example (for type 2):

RNC 200 octets PDU to send.

CA Max PDU length 100, Credits 1, Interval 100mS, Repetition period 10.

In this case the RNC could send 200 octet PDU, but nothing in the second interval. 

The text in [6] section 5.1.6 would have this addition:

"If the allocation received is >0 but less than the data waiting to be transferred, then the RNC may send one DATA FRAME (TYPE 1 or TYPE 2) containing one MAC-d PDU [FDD - or MAC-c PDU] with a length up to the NBAP Maximum MAC-d PDU Size Extended [FDD - or Maximum MAC-c PDU Size] IE value. In such a case, the amount of data exceeding the allocated capacity for the first HS-DSCH Interval shall be credited from the following HS-DSCH Intervals, if available."

3 Solution Details
The following definition for the Maximum MAC-d/c PDU Length IE is proposed in [9] for [6]:

6.3.3.11.8
Maximum MAC-d/c PDU Length

Description: The Maximum MAC-d/c PDU Length IE is used in HS-DSCH CAPACITY ALLOCATION TYPE 2 Control Frame. The value is a factor in the granted amount of MAC-d PDU data that a CRNC may transmit during one HS-DSCH Interval. The amount of MAC-d [FDD – or MAC-c] PDU data in octets is obtained by multiplying the MAC-d [FDD – or MAC-c] PDU length (indicated by the Maximum MAC d/c PDU Length IE) with the number of MAC-d PDUs [FDD - or MAC-c PDUs] (indicated by the HS-DSCH Credits IE). 

The value range and field length do not need to be modified.
Similarly, the following definition for Maximum MAC-d PDU Length Type 2 is proposed in [10] for [8]:

6.3.3.6.12
Maximum MAC-d PDU Length Type 2

Description: The Maximum MAC-dPDU Length Type 2 IE is used in HS-DSCH CAPACITY ALLOCATION TYPE 2 Control Frame. The value is a factor in the granted amount of MAC-d PDU data that a SRNC may transmit during one HS-DSCH Interval. The amount of MAC-d PDU data in octets is obtained by multiplying the MAC-d PDU length (indicated by the Maximum MAC-d PDU Length IE) with the number of MAC-d PDUs (indicated by the HS-DSCH Credits IE). 

The value range and field length do not need to be modified.

The Maximum MAC-d PDU Length should be modified to clarify how the value is selected in [9] for [6]:

6.3.3.11.2
Maximum MAC-d PDU Length

Description: The Maximum MAC-d PDU Length IE is used in HS-DSCH CAPACITY ALLOCATION TYPE 1 Control Frame. The value indicates one MAC-d PDU size among the MAC-d PDU Sizes configured by NBAP [6].
And in [10] for [8]:

6.3.3.6.2
Maximum MAC-d PDU Length

Description: The Maximum MAC-d PDU Length IE is used in HS-DSCH CAPACITY ALLOCATION TYPE 1 Control Frame. The value indicates one PDU size among the MAC-d PDU sizes configured via RNSAP [8].
Improved definition of HS-DSCH Credits in [9] for [6]:
6.3.3.11.3
HS-DSCH Credits

Description: The HS-DSCH Credits IE is used in HS-DSCH CAPACITY ALLOCATION (TYPE 1 and TYPE 2) Control Frame. It indicates the granted amount of MAC-d PDU data that a CRNC may transmit during one HD-DSCH interval.
In case of HS-DSCH CAPACITY ALLOCATION TYPE 1 Control Frame, the granted amount of MAC-d PDU data in bits is obtained by multiplying the MAC-d PDU length (indicated by the Maximum MAC-d PDU Length IE) with  the number of MAC-d PDUs (indicated by the HS-DSCH Credits IE). 

In case of HS-DSCH CAPACITY ALLOCATION TYPE 2 Control Frame, the granted amount of MAC-d PDU [FDD – or MAC-c PDU] PDU data in octets is obtained by multiplying the MAC-d PDU length [FDD – or the  MAC-c PDU length] (indicated by the Maximum MAC- d/c PDU Length IE) with the number of MAC-d PDUs [FDD – or MAC-c PDUs] (indicated by the HS-DSCH Credits IE).

Improved definition of HS-DSCH Credits in [10] for [8]

6.3.3.6.3
HS-DSCH Credits

Description: The HS-DSCH Credits IE is used in HS-DSCH CAPACITY ALLOCATION (TYPE 1 and TYPE 2) Control Frame. It indicates the granted amount of MAC-d PDUs that a SRNC may transmit during one HS-DSCH Interval.

In the case of HS-DSCH CAPACITY ALLOCATION TYPE 1 Control Frame, the granted amount of MAC-d PDU data in bits is obtained by multiplying the MAC-d PDU length (indicated by the Maximum MAD-d PDU Length IE) with the number of MAC-d PDUs (indicated by the HS-DSCH Credits IE).

In case of HS-DSCH CAPACITY ALLOCATION TYPE 2 Control Frame, the granted amount of MAC-d PDU data in octets is obtained by multiplying the MAC-d PDU length (indicated by the Maximum MAC-d PDU Length Type 2 IE) with the number of MAC-d PDUs (indicated by the HS-DSCH Credits IE).
Additional clarification on the use HS-DSCH in [9] for 6:
Section 5.1.6, additional paragraph:

If the allocation received is >0 but less than the data waiting to be transferred, then the RNC may send one DATA FRAME (TYPE 1 or TYPE 2) containing one MAC-d PDU [FDD - or MAC-c PDU] with a length up to the NBAP Maximum MAC-d PDU Size Extended [FDD - or Maximum MAC-c PDU Size] IE value. In such a case, the amount of data exceeding the allocated capacity for the first HS-DSCH Interval shall be credited from the following HS-DSCH Intervals, if available.

Alignment of procedure text with the modified definition of HS-DSCH Credits IE in section 5.10 of [6], 

The HS-DSCH CAPACITY ALLOCATION (TYPE 1 and TYPE 2) Control Frame is used by the Node B to control the user data flow. In case of HS-DSCH Frame Protocol TYPE 1, the HS-DSCH Credits IE multiplied by the Maximum MAC- d PDU Length IE indicates the number of MAC-d PDU bits that the CRNC is allowed to transmit for the MAC-d flow and the associated priority level indicated by the Common Transport Channel Priority Indicator IE. In case of HS-DSCH Frame Protocol TYPE 2, the HS-DSCH Credits IE multiplied by the Maximum MAC- d/c PDU Length IE indicates the number of MAC-d PDU [FDD – or MAC-c PDU] octets that the CRNC is allowed to transmit for the MAC-d flow [FDD - or Common MAC flow] and the associated priority level indicated by the Common Transport Channel Priority Indicator IE. 
And for 5.2.6 in [8]:
The HS-DSCH CAPACITY ALLOCATION (TYPE 1 and TYPE 2) Control Frame are used by the DRNC to control the user data flow. In case of HS-DSCH Frame Protocol TYPE 1, HS-DSCH Credits IE multiplied by the Maximum MAC-d PDU Length IE indicates the number of MAC-d PDU bits that the SRNC is allowed to transmit for the MAC-d flow and the associated priority level indicated by the Common Transport Channel Priority Indicator IE. In case of HS-DSCH Frame Protocol TYPE 2, the HS-DSCH Credits IE multiplied by the Maximum MAC-d PDU Length Type 2 IE  indicates the number of MAC-d PDU octets that the SRNC is allowed to transmit for the MAC-d flow and the associated priority level indicated by the Common Transport Channel Priority Indicator IE. 
4 Proposal

It is suggested that RAN3 discusses and agrees on the CRs in [9] and [10]. 
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