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1 Introduction 

The HS-DSCH Frame Protocol (FP) handles the data transport between the CRNC and the NodeB (Iub) and from the SRNC to CRNC, when the Iur interface is present. Over the Iub interface, MAC-d flows are transported from the CRNC to the NodeB into the MAC-hs entity using the Iub HS-DSCH Data Frame. This data frame is sent from the CRNC to the NodeB every transmission time interval (TTI). In the NodeB, a new entity called MAC-hs is defined for HS-DSCH. Its responsibility includes scheduling, HARQ operation, and priority handling of the data received from the Iub FP.

Since the Iub is a logical interface between the NodeB and the CRNC, it is important that current model for the Iub reflects the MAC model in the NodeB for HS-DSCH. Specifically, a TTI of 2ms has been defined in MAC-hs for HS-DSCH and thus data is scheduled to the UE every 2ms TTI [1], [2], and [3]. In order to align with the shorter TTI of 2ms, the Iub/Iur HS-DSCH frame protocol should have transport channel “TTI” at 2 ms.   The Iub/Iur frame protocols, Iub NBAP signalling, and Iur RNSAP signalling do not explicitly specify the TTI of HS-DSCH Frame Protocol. However, the HS-DSCH interval IE in the HS-DSCH Capacity Allocation Control frame has the specification of 10 ms granularity.  From the specification, it would easily lead us to believe that Iub/Iur HS-DSCH data frame still employs the TTI based on multiple of the longer DCH TTI of 10ms. 

Thus, in this document, clarification of the value and range of HS-DSCH Interval for the Iub/Iur HS-DSCH FP is provided. It is also the purpose of this document is to explain the motivation and benefits of aligning the HS-DSCH Interval with the TTI of the HS-DSCH, at 2ms. Scenarios, which could result in possible HSDPA performance degradation with current specification, are shown. Also, additional benefits with a 2ms HS-DSCH Interval is provided as well. 

_______________________________________________________________________________________________

2 HS-DSCH Iub Data Frame

If the current Iub/Iur FP for the HS-DSCH is interpreted to have TTI with length of multiple of 10 ms based on the 10 ms granularity of the HS-DSCH Interval IE in the HS-DSCH Capacity Allocation, the following situations could arise:

1. A user is in very good channel condition and is scheduled for transmission continuously using very high data rate from the NodeB. Large amount of data can be sent with maximum data rate to the UE and the NodeB could be in a situation where it waits for additional data at the end of the 2ms TTI. Due to the mis-match Iub and Uu TTI, additional data arrives at the NodeB every 10ms interval, as currently specified to be the HS-DSCH Interval. Thus, the scheduler at the NodeB must wait for 8ms before having additional data to schedule again, in this example.

2. In light to moderate loaded cell with few users, bursty traffic source could cause data to arrive at the RNC very sporadically. In such a scenario, 2 ms TTI allows the flow control of the HS-DSCH FP to react quickly to the data arrival in one UE, and as a result data from other UEs can be sent through the Iub with less delay as well. 

In both situations outlined above, the results would be under-utilization of the system resource and hence potential loss in HSDPA throughput performance.

_______________________________________________________________________________________________

3 2ms HS-DSCH Iub Data Frame 

As explained above, a shorter 2ms TTI is used for HS-DSCH where users’ data could be scheduled faster to respond to fast variations of the channel. This shorter TTI of 2ms allows better user to be picked based on their channel condition, leading to increased throughput performance. The advantages could be summarised below.

3.1 Faster Data Transfer Adaptation to NodeB

The flow control is able to react and respond to the speed of the scheduler, e.g. since the scheduler time granularity is 2ms, the flow control should have the same granularity as well. Because of the need to flow control data with different priorities, with shorter flow control granularity of 2ms, the RNC is able to quickly switch to send higher priority data to the NodeB.

The varying channel condition is tracked at the NodeB which would then reacts by scheduling the user with the most desirable channel condition with other constraints such as delay requirements taken into account. Therefore, the amount of data to be sent for a particular user is fast varying as well. It is the task of the flow control (as in any flow control) that 1) data in the NodeB buffer doesn’t overflow and 2) there is sufficient data for scheduling when the channel condition becomes favourable

3.2 Minimize buffer provisioning at the NodeB

A shorter data frame in flowing rate from the Iub data frame inline with the out flowing scheduling rate facilitate “just in time” delivery of data into the NodeB without the need to buffer too much data at the NodeB, thus saving buffer allocation at the NodeB

_______________________________________________________________________________________________

4 Proposals

Based on the clarifications in potential loss of performance, it is proposed that the HS-DSCH Interval of the Iub and Iur HS-DSCH FP be change so that it is in agreement with the HS-DSCH TTI of 2 ms, defined in [1], [2], and [3].  If agreed with the need for this change, we would be willing to draft the necessary CR to change the “HS-DSCH Interval” IE in the “HS-DSCH Capacity Allocation” control message in the Iub/Iur FP in TS25.435 and TS25.425.
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