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1 Introduction

In RAN3 #23 meeting in Helsinki, Ericsson and Nortel proposed solutions for the CRRM that were agreed to be included in the TR 25.881 in a Study Area called "Integrated CRRM". However, it is not really clear now what parts are common and what parts are different in both solutions. Thus a reworking of the sub-clause 6.2 of the TR is proposed.

6.2 Integrated CRRM

6.2.1

Introduction

An alternative approach to achieve a CRRM functionality is to integrate it 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 existing 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 trunking gain especially 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.
Different Integrated CRRM solutions are proposed that are more or less re-using the existing interfaces and the existing mechanisms.
6.2.2

Information needed for RRM Improvement
In order to improve the integrated CRRM functionality, the following functions have been identified as needed:

1. Measurements on Cells controlled by a distant entity (RNC or BSC) (i.e. dynamic information).
2. Static Information on Cells controlled by a distant entity (RNC or BSC).
3. 
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. 

In Release 4, all the necessary procedures have been developed over the Iur to allow an RNC to obtain Cell Load measurements on Cells controlled by other RNCs. 

The measurements between the BSC and RNC could be transferred in different ways: via Iur-g if existing, via the Iu and the A interfaces or via a new interface between any BSC and any RNC.
The following Common Measurements would be useful in an RNC for a decision on 3G to 2G handovers:

· 2G Cell load in CS Domain (e.g. Percentage of 2G Cell Capacity for CS Domain),

· 2G Cell load in PS Domain (e.g. Percentage of 2G Cell Capacity for PS Domain)

The following Common Measurement already available in RNSAP would be useful in a BSC for 2G to 3G handovers:

· 3G Cell load (e.g. Percentage of 3G Cell Capacity),

Possibly, UMTS-specific Common Measurement such as those already available in RNSAP could also be provided to the BSC:

· transmitted carrier power,

· received total wide band power,

· UL timeslot ISCP (for a TDD Cell).
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6.2.2.2 Static Information on Cells controlled by distant entity (RNC or BSC)
6.2.2.2.1
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/BSC 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.


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

6.2.2.2.2
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.

6.2.2.2.3
Cell Capacity and QoS parameters
These two lists are preliminary and non-exhaustive.

The following information would be useful in an RNC for a decision on 3G to 2G handovers:

· 2G Cell Capacity for CS Domain (e.g. number of available Time Slots),

· 2G Cell Capacity for PS Domain (e.g. number of available Time Slots),

· 
· 
· Available QoS in PS Domain (e.g. Average Buffer Delay per Priority, Available Maximum Bit Rate per priority).

The following information already available in RNSAP would be useful in a BSC for 2G to 3G handovers:

· 3G Cell Capacity.
· 

· 
· 
· 
6.2.3

Protocol and Architecture solutions
6.2.3.1
Common Measurements
For the BSC having an Iur-g, it is proposed to use Common Measurements over Iur-g.
For the BSCs that do not have the Iur-g, two solutions are proposed: Common Measurements over Iu/A interface or Common Measurements on a new interface between any BSC and any RNC (a sort of Iur-g light).
6.2.3.1.1
Common Measurements over Iur-g
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Figure 3.: Common Measurements over Iur-g

6.2.3.1.2
Common Measurements when Iur-g does not exist

6.2.3.1.2.1
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 Common Measurements over Iur‑g. 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 especially if the Iur-g is not required for other reasons than cell load measurements.
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Figure 4. : Common measurements in transparent containers over Iu/A-Interface
6.2.3.1.2.2
Common Measurements over Iur-g light
It is proposed to handle this by introducing Common Measurement procedures similar to the RNSAP Release 4 procedures in the Application Part of the new Iur-g light interface (for technical details on Iur-g light see § 6.2.3.3).
6.2.3.2
Static Information on Cells controlled by distant entity (RNC or BSC)

6.2.3.2.1
Solution using existing Iur features
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.
It is further proposed to enhance the contents of the GSM Neighbouring Cells Information IE (in the RADIO LINK SETUP RESPONSE or RADIO LINK ADDITION RESPONSE messages) by also adding Cell Capability information (see § 6.2.2.2.2) as well as Cell Capacity and QoS Parameters (see § 6.2.2.2.3)
6.2.3.2.2
Solution using Iur-g or Iur-g light

It is proposed to handle this by introducing Information Exchange procedures similar to the RNSAP Release 4 procedures in the Application Part of the new Iur-g light interface (for technical details on Iur-g light see § 6.2.3.3).

6.2.3.3
Technical Details on Iur-g light solution
6.2.3.3.1
Introduction
It is proposed to define a new interface between an RNC and a BSC that allows to exchange common measurements and information on cells controlled by distant entities.

This interface should allow a connection towards a BSC supporting A/Gb mode i.e. it should not be linked to the support of GERAN Iu mode. Nevertheless, in order to anticipate the GERAN evolution in Iu mode and the interface called Iur-g, it is proposed that the interface between a RNC and a 2G BSC remains compatible with Iur-g. It means that this interface should be based on RNSAP. Furthermore the underlying transport should also be compatible with legacy 2G BSC equipments.

It is proposed to call this interface Iur-g light and IRNSAP (for Inter Radio Network Subsystem Application Part) the protocol on this interface.

6.2.3.3.2
Signalling Transport

Since the transport solution should be compatible with legacy 2G BSC equipments, B-SS7 cannot be used. Thus, it is proposed to use the IP stack that will be defined in Release 5 for the Iur interface.

6.2.3.3.3
IRNSAP functions

The following functions, taken from the R4 RNSAP protocol, are needed:

· Measurement on Common Resources.

· Information Exchange.

2 Conclusion

It is proposed to include in a new version of the TR the corrections/additions in the section above.
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