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Discussion and decision
1.  Introduction
In the RAN2 RRC Ad Hoc meeting held in December 2007, the fundamental measurement structure was agreed [1, 2]. Then, in RAN2#60bis, the principles of delta configuration of measurements were agreed [3], and a baseline measurement configuration structure was developed through email discussion [4, 5]. The email discussion has lead to a baseline structure that clearly splits the measurement configuration by measurement type, that is, a list of measurement objects, reporting configuration, and measurement identities are managed per measurement type. However, it was felt the current status in RAN2 is premature to finalise the measurement structure. This paper revisits the overall structure of measurements and proposes an alternative structure, that suits more the principles agreed so far.
2. Discussion
2.1  Measurement configuration structure
This is the structure of the measurement configuration IE sent in the downlink, to configure measurements in the UE. It was agreed, based on [1] and [2], that the measurement configuration consists mainly of three parts, i.e., a measurement object list, a reporting configuration list, and a measurement identity list. It was further decided, based on [3], that addition/removal/modification shall be supported per object, reporting configuration, and measurement identity. Regarding the set of lists, it was however unclear, at the time of RAN2#60bis, whether a separate list is maintained per measurement type or there is only one list which is shared by all measurement types. The email discussion after RAN2#60bis has lead to a separate list per measurement type. However, it is questionable whether such structure is really the most efficient.
Figure 1 shows the measurement structure discussed by email after RAN2#60bis. The measurement configuration is split into measurement types, and each type has its own contents to remove and setup, as well as quantity configuration. An object list, reporting configuration list, and measurement identity list are defined per measurement type, each for contents to remove and setup. These lists are specific for each measurement type. As a result, similar structure is repeated. Although this structure clearly splits the configuration per measurement type, it is questionable if this is really the most efficient approach, since very similar IEs need to be defined in RRC.
Figure 2 shows an alternative structure, in which only a single set of lists is shared by all measurement types. The measurement type is discriminated only at the lowest level within the objects and reporting configurations, i.e., by the CHOICE placed at the highest level within each object and reporting configuration (as shown in Fig.3). The measurement identities do not have to indicate which measurement type they belong to, since they are simply mapping between an object and a reporting configuration, i.e., there is nothing specific per measurement type. Then, any irrelevant mapping between an object and a reporting configuration can be considered as a network configuration error. The quantity configuration can be moved to the top level, and be split into per RAT configuration. The overall structure is clearly simpler compared to Fig.1. Consequently, the amount of IEs that need to be defined should be reduced considerably. As such, this structure is preferable.
Proposal 1:
The measurement configuration structure shown in Fig.2 should be adopted. The measurement objects and reporting configuration should have the structures shown in Fig.3.
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Fig.1  Current measurement configuration structure.
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Fig.2  Proposed measurement configuration structure.
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Fig.3  Measurement object and reporting configuration.
2.2  Measurement reporting structure

Figure 4 shows the measurement reporting structure that suits the proposed measurement configuration structure in 2.1. The measurement identity placed at the top level indicates which measurement object and reporting configuration the measurement report is about. Hence, there is no need to indicate explicitly e.g., the carrier frequency. Only the list of cell identities and measurement results need to be included (unless other IEs are forseen to be beneficial). Since the format for cell identities and measurement results can be different for EUTRAN, UTRAN, and GERAN, these are separated by a CHOICE placed at the top level. There is no need to discriminate intra- and inter-frequency since they can share the same format.

Proposal 2:
The measurement reporting structure shown in Fig.4 should be adopted.
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Fig.4  Measurement reporting structure.
3. Conclusions
The measurement strucure was discussed. It is proposed that the measurement configuration structure shown in Fig.2, the measurement objects and reporting configuration structures shown in Fig.3, and the measurement reporting structure shown in Fig.4 are adopted. If these structures are agreeable, it is suggested that any irrelevant mapping between an object and reporting configuration by a measurement identity is considered as a network configuration error.
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