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1. Scope

At the R3#31 meeting the “Answer LS on HSDPA measurements”, R1-021009 from RAN1 (RAN3 R3-021825[1], RAN2 R2-021817) was presented but no answer LS was returned, as further discussions were needed.  This contribution is intended to continue the discussion.

2. Discussion

2.1 Release 99 DCH admission control

As indicated in [1], there is a common agreement in RAN1 that the mean power consumption of all HSDPA codes taken as a whole as well as the mean power consumption of all non HSDPA codes taken as a whole are feasible measurements with a Node B. However, RAN1 expressed no preference regarding the introduction of either of these measurements. 

From Release 99 backwards compatibility point of view, where DCH admission control is based on the mean total “Transmission Carrier Power” measurement (without HSDPA channels), the addition of a measurement on the mean power consumption of all non-HSDPA codes would be most appropriate.  This measurement would be equivalent with the existing R’99 measurement. The mean power consumption of all HSDPA codes in a cell could be derived from subtracting the “all non-HSDPA code power” from the total “Transmission Carrier Power” measurement, which shall be kept but for cells with HSDPA support would include all HSDPA channels.

As proposed by RAN1 in [1], this measurement can be defined in a similar way as the existing “Transmission Carrier Power ” measurement.

2.2 Optimising utilization of HS-DSCH resources

In [1], RAN1 responded to the RAN3 question on the need to define measurements based on HS-PDSCH and HS- SCCH code utilization, that the code allocation depends on the scheduling performed by the MAC-hs. 

Taking this a step further, one could question the usefulness of code utilization measurements by itself: when the RNC is informed based on the measurements that the codes are fully utilized, the RNC could decide to increase the number of HS codes, whereas it would have been more beneficial to increase the HS power instead (if possible). This can be explained from the figure below.  

The figure exemplifies how many bits (HS-DSCH TB size) can be transmitted for a given number of codes and a given C/I assuming nominal channel coding rates in the range of approximately 1/3 to 1 (the shown TB sizes are just examples not fully aligned with the present specifications).  Looking in the figure, a code limit means that there is a limit along the x-axis. A power limit means that there is a limit along the y-axis. What can be concluded from the figure is that at a given C/I, one can always increase throughput by using additional codes due to increased coding gain (i.e. better utilization of the available power).  However, the gain becomes stable when the minimum code rate of 1/3 is used. Therefore it does not make sense to employ more codes than needed to reach the minimum code rate. 
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A general rule on the trade-off between power and code domain that could be derived from this figure is that the RNC may use as many codes as available for a single user. However, if several users are to be served in code multiplex, it is more difficult to find the optimum distribution of codes and power for maximum throughput.  A plain measurement of code utilization therefore is probably not best suited to obtain the information of how well the HSDPA resources are utilized (i.e. code and power).

To conclude, instead of having a measurement directly indicating the HS code utilization, a derivative measurement would be more useful that provides an indication of, for example, how often the MAC-hs scheduler can't use all the available power due to code constraints (code limited while not being power limited).

2.3 HS-DSCH admission control

Whereas the discussion in the previous sections is focussed on management of HS-DSCH resources, this section contains considerations on admission control for HS-DSCH itself. For HS-DSCH admission control it is needed to have an indication of the current load on the channel, before allowing new users onto it.  

We propose consider introducing an “average active load” indicator. This average active load would indicate the average number of users in queue for scheduling, measured per TTI based on what users have to send. This results in an indication of the load on the HS-DSCH not based on e.g. upfront requested bit rates, but on the actual data offered by the users to the scheduler. This average active load indicator might be extended to discriminate users per priority class, taking different types of services into account.

The main advantage of using this “average active load” measurement is its simplicity. Complex measurements should be added for release 5 only if they provide significant gains. 

3. Conclusions & recommendations

It is proposed to provide RAN1 with the requested guidance in [1] in line with what is proposed in Section 2.1 and 2.3 above, and the discussion on HS-DSCH RRM/admission control to include the “average active load” indicator as proposed above. 

If the meeting agrees to the above conclusions and recommendations, Ericsson is willing to provide the necessary CRs to the next meeting.  
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