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Introduction

This contribution proposes the following attached text to the Study area chapter of the TR Improvement of RRM across RNS and RNS/BSS.

It is expected that there is a general support for the study item “Improvement of RRM across RNS and RNS/BSS”. The proposal , so far seems to assume that the functionality can be only realised by a stand-alone CRRM node.

This contribution proposes improvements to the existing CRRM functionality in the current UTRAN architecture, hereafter denoted as the “Integrated CRRM”. 

6 Study Areas

6.2 Integrated CRRM

6.2.1

Introduction

An alternative approach to achieve a CRRM functionality is to use the existing  Iur and Iur-g interfaces, i.e. the CRRM functionality is integrated into the existing UTRAN nodes. As matter of fact many CRRM functionalities, such as Intra-RAT/Inter-frequency Handover, Directed retry, Service Handover, etc. are already supported in the current standard. The Iur and the proposed Iur-g interfaces already include almost all the required ingredients to support the CRRM functionality.  Therefore, a natural approach is to continue this path and improve the exiting CRRM functionality.

The main benefit of the Integrated CRRM is that with limited changes and already existing functionality it is possible to achieve optimal system performance. Most importantly, this is achieved without introducing additional delay which will deteriorate the delay sensitive procedures at call setup, handover and channel switching. 

Furthermore, the additional delay will have adverse impact on the truncking gain specially for the bursty traffic which will cause reduced radio resource utilisation. In addition, delayed handover decision and execution will have negative impact on power control and thus reduced system capacity. 

The delay requirement on the channel switching would in practice limit the possibility to interrogate the external CRMS, thus reducing the possibility to achieve a optimal system performance.  Whereas, in the Integrated CRRM, the SRNC or BSC, based on its intra and inter system knowledge and the capacity, makes decision on whether to perform channel switching, inter-layer, inter-frequency or inter-RAT handover. 

It is the general understanding that the RRM algorithms can not completely moved to an external CRRM. Some part of functionality will anyway reside in the RNS and BSS, which will result in that all three systems need to be tuned to achieve optimal performance, making the system tuning more cumbersome.
6.2.2

Technical Details

In order to improve the integrated CRRM functionality, the following additions have been identified to the existing interfaces:

1. Common measurements

2. Cell relation

3. Cell capability

6.2.2.1
Common measurements

The measurements such as load information of the neighbouring UMTS and GSM cells is an important input to the CRRM algorithm. 

The cell load measurement has been already introduced on Iur in Rel-4 for UMTS cell load measurements between the neighbouring RNSs. 

The measurements between the BSC and RNC could be transferred in two different ways, via Iur-g or Iu.

1. Common measurements over Iur-g

Similar procedure as the RNSAP Common measurement procedures are introduced. 


Figure 1: Common Measurements over Iur-g

2. Common measurements over Iu/A-interface

The cell load measurement is included in the transparent container IEs in the messages used by the RANAP Relocation procedures and BSSMAP Handover procedures. 

Since the load measurements has short validity, this method is not as efficient as the method 1. However, during high traffic the Inter-RAT handover is executed more often between the UTRAN and BSS which gives more frequent measurements which will result in more reliable load information. This method is an alternative specially if the Iur-g is not required for other reasons than cell load measurements.


   
         
Figure 2: Common measurements in transparent containers over Iu/A-Interface

6.2.2.2 Cell relation

The knowledge about the cell relations, i.e. overlapped, Macro/Micro cells or in general Hierarchical Cell Structure (HCS) is valuable in the SRNC in order to direct the traffic to the most optimal cell. Furthermore, the SRNC may not perform Inter-frequency CM measurements if the neighbouring cell is overlapped with the serving cell,  and thereby avoiding capacity loss due to the CM measurements.  In addition, the delays in the handover procedure will be reduced as the CM measurements are omitted.

The information about cell coverage area is proposed to be indicated to the SRNC by including the Cell GAI IE in the UMTS and GSM neighbouring cell information in the RADIO LINK SETUP RESPONSE and RADIO LINK ADDITION RESPONSE  messages. The Cell GAI is already  included in a number of the RNSAP messages from DRNC to SRNC, such as RADIO LINK SETUP RESPONSE for the UE cell-based positioning method.

Other HCS specific parameters such as HCS Prio (similar to HCS in RRC) may be required. Which parameters to include is FFS.

6.2.2.3 Cell capability

The GSM neighbouring cell information is normally setup via management interface in the CRNC. However, currently the SRNC does not  receive all the necessary information over Iur about the neighbouring GSM cell capability. By the GSM cell capability, it is meant the information whether the GSM neighbouring is capable of, e.g. GPRS, HSCSD, EDGE, GERAN(Iu, Gb/A-interface), etc.  This information is necessary for the CRRM algorithm in the SRNC in the cell candidate selection at call setup and handover.

6.2.3 Performance Evaluation

6.2.4

Complexity Evaluation

6.2.5

Conclusion
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