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1
Introduction

In last RAN1/2/3 meetings there were some discussions on measurements needed to perform the call admission control (CAC) for HSDPA. The intention of this document is to summarize, which measurements are necessary for CAC and to propose a minimum set of measurements with which the CRNC can perform it in an appropriate way.

2
Measurements needed for CAC

Call admission control for HSDPA shall be performed in the CRNC. The CRNC allocates the HSDPA resources per cell. As the scheduling is done in the NodeB, the CRNC does not have the information about the present real usage of the NodeB resources. Such information is necessary to enable the CRNC to make the decision about the admission of a new call for the guaranteed services of streaming class, for which requested Quality of Services (QoS) has to be satisfied. 

At present the CRNC has the information about the total downlink Tx power. It was already proposed to signal the Non-HSDPA power measurement for DCH admission. By subtracting these two measurements the power used by HSDPA may be obtained. The only thing we need to provide the CRNC with is the information about the resource usage in the NodeB per particular priority of streaming class. 

There were already several proposals and discussions about the suitable measurements for this purpose. In general we need a measurement(s) that would express the amount of resources required to satisfy the QoS requirements of all present connections per given priority class. It should be a measurement or a calculation based on feasible measurements. Guaranteed Bit Rate (GBR) together with Transfer Delay are two parameters guaranteed for streaming class. The real provided bit rate together with the power used to provide it may vary with time, as for example the peak data rate may be higher than the guaranteed one or even lower during some time if the channel conditions of that particular UE are very bad.       

Based on the measurement of provided bit rate and provided power and the knowledge of GBR per particular connection we may calculate the power required for the guaranteed bit rate. Further we may sum these requirements over all users of the given priority class and signal this value from the NodeB to the CRNC. Alternative could be to signal provided power and bit rate and to calculate the result in the CRNC. This would not provide as accurate results for CAC purposes as we would not have the information about the particular users, but only the sum of provided bit rate and the sum of the provided power per priority class. The difference is envisaged in following simple example: 

Let us assume two UEs within one cell for the given priority with following measured values:

	
	Provided power
	Guaranteed bit rate [kbps]
	Provided bit rate [kbps]

	UE1
	1
	64
	64

	UE2
	1
	64
	128


If we calculate the values of the power required per particular users and signal the sum through the users of the same priority class, we will obtain following result:

Preq1 = 1*64/64 + 1*64/128 = 1.5

If we signal provided bit rate per given priority and provided power and try to calculate power required to satisfy present connections, we will obtain following result:

Preq2 = (1+1)*(64+64)/(64+128) = 1.333…

If we like to use the value Preq1 or Preq2 for CAC, in the first case (Preq1) we obtain the exact sum of power required per every user to satisfy GBR considering his particular channel conditions. In the second case (Preq2) we only obtain the estimation of the required power as due to averaging we loose the information about the particular relation among the provided bit rate with that concrete provided power per particular GBR. As shown in the example above, if the CAC relies on Preq2, it might admit a user that it is not able to serve, because with Preq2 we are even not able to serve the present users! I.e. it is not taken into account that for a given user much more power is required in order to fulfill the QoS requirements due to radio conditions than for another one. 

Moreover, if we signal both provided bit rate and provided power the load on Iub interface will be generated. Additional processing in the CRNC would be needed as well. 

Following clause shows, how the NodeB can calculate the power for GBR.

3
Power for GBR

In NodeB common measurement “Power for GBR” should be done per priority class. Averaging over a defined period, which could be configurable via NBAP is foreseen. 

The Node B can calculate the measurement value according to the following formula if there is at least one UE having data with particular priority:
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where:

· prio is the priority class the measurement relates to

· 
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 is a calculation result: required power per priority class

· 
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is used for the summation over all UE, which have data of the measured priority class during the measurement interval

· mi is the number of TTIs within measurement Interval

· 
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is a duration of the measurement interval (unit: s) (
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is power, which the indicated UE used on HS-PDSCH and HS-SCCH for a MAC-d flow of priority class prio in TTI i
· 
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 is the guaranteed bit rate signaled via NBAP during RL-Setup or RL-Reconfiguration (unit: kbit/s)

· 
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 is the amount of data of the priority class transmitted to the UE within the measurement interval (only initial transmissions are counted, re-transmissions are not considered) (unit: kbit)

4
Conclusion and Proposal

It was shown, that the calculation of the “Power for GBR” in NodeB provides more accurate results for CAC purposes as those that can be calculated in CRNC based on the same parameters provided bit rate and power due to the loss of information related to particular UEs. Signaling only one measurement further saves the Iub resources and CRNC processing.

Therefore it is suggested to signal the measurements “Power for GBR” and “Non-HSDPA power” from NodeB to CRNC. It is further proposed to inform RAN1 by LS about the new measurement. Siemens is willing to provide the necessary CRs. 
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