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1. Introduction

There are some documents, which have proposed to introduce “Code Utilisation measurement for HS-DSCH”[1] [2]. The Node B measures the “Code Utilisation” and reports it to the CRNC. The purpose of the “Code Utilisation measurement” is to re-allocate code resources to the Node B, if necessary, in order to improve the user throughput.

This document points out drawbacks of the measurement proposed by [1] and also proposes an alternative solution. The proposed measurement is applicable to HS-PDSCH.

2. Discussion

In this section, the drawbacks of the measurement proposed by [1] and the alternative solution are described.

2.1. Drawbacks
In document [1], the following formula is proposed.
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· N: the number of allocated HS-PDSCH codes to the Node B
· M: the number of TTI’s in the observation period
· I: the number of served (code-multiplexed) users in the m-th TTI
· Xim: the number of used HS-PDSCH codes during the m-th TTI to the i-th user
· TBSused: the used transport block size
· TBSmax: the maximum allowed transport block size
The purpose of Yim is to take the modulation scheme, e.g. QPSK or 16QAM, into consideration. For example, if the QPSK is applied and there is a code limit, this code limit can be solved by applying 16QAM instead of QPSK.

One drawback is cased by the definition of M since the TTI’s, which no data is transmitted, i.e. no code is used, are not excluded from observation period in the proposed formula.

For example, in figure 1(a), the code utilisation of each data transmission is high. However, the value C of the formula (1) will be low since Xim equals 0 when there is no data to be transmitted. Even if the definition of M is modified, e.g. TTI’s which no data is transmitted are excluded, it is impossible for the CRNC to know the real code utilization. For example, since the value C will be almost equal in case of figure 1(a) and figure 1(b), the CRNC can not know which one, i.e. figure 1(a) or figure 1(b), is true. In case of figure 1(a), it might be beneficial that the CRNC provides more codes to the Node B. This is also a drawback of the formula (1).

(a) Code utilisation is high in each TTI
     (b) Code utilisation is low in each TTI

Figure 1 Code Utilisation measurement

2.2. Solution
As explained in 2.1, NEC proposes to exclude TTI’s which no data is transmitted from the observation period. In addition, as shown in [2], NEC also proposes to introduce a threshold in order for the CRNC to now the real code utilisation. The mechanism of the proposal is explained in figure 2.

(a) Code utilisation is high in each TTI
     
   (b) Code utilisation is low in each TTI

Figure 2 Proposed Code Utilisation measurement
Th1 and Th2 indicate a threshold, T indicates the period which codes are used, Max indicates the maximum number of codes which the Node B can use.

The proposed measurement is the ratio of “the sum of the periods which the code utilisation exceeds Th” to “the sum of the periods which the codes are used”. Here, this is defined as C (Th).

In figure 2(a),

· C (Th1) = (T1 + T2)/(T1 + T2 + T3)

· C (Th2) = (T1 + T2 + T3)/(T1 + T2 + T3) = 1

Regarding figure 2(b),

· C (Th1) = 0

· C (Th2) = (T1 + T2)/(T1 + T2 + T3)

According to the measurement result of figure 2(a), if codes for DPCH are very few, the CRNC can reduce the number of codes to Th1 since C (Th1) is not so high. Regarding figure 2(b), the CRNC can reduce the number of codes to at least Th1.

It can be said that the CRNC can take the proper action.

3. Conclusion and proposal

This document proposes the “Code Utilisation” measurement.

Code Utilisation measurement

· The new measurement is performed by the Common Measurement procedure.
· The CRNC provides the threshold to the Node B.

· The Node B performs the code utilisation measurement according to the parameters given by the CRNC.

The main benefit of this proposal is that the CRNC can know the real code utilization in the Node B and the CRNC can perform a good code resource allocation. If this proposal is acceptable, NEC is willing to provide the necessary CR (R3-030728).
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