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1 Introduction

The purpose of this paper is to discuss and state the requirements for the absolute free available capacity information to be transferred between GERAN and UTRAN. The paper will go on to discuss one proposal for the actual free capacity information that is to be transferred between GERAN and UTRAN. 

2 Requirements

2.1 General

When considering cell free capacity information transfer between systems, one of the fundamental problems is that the specific parameters used to measure cell free capacity on one system may not be applicable to the other system.
  

Requirement 1:  The parameter(s) transferred between GERAN and UTRAN should reflect the load in both systems sufficiently to be able to load share.

Requirement 2: Inter-operability between vendors. Another major factor is that an operator may have different vendors for its different systems, and indeed different manufacturers within the same system. Elements from different vendors may take into account different parameters (depending on implementation) when defining the free capacity of a particular cell. Therefore the transfer of vendor specific parameters should be avoided, as different vendors may wish different specific parameters to be transferred, based on their own implementation. 

Requirement 3: The number of parameters transferred between systems and vendors should be kept to a minimum, for simplicity of the solution.


 

3 Creation of Generic Parameters

3.1 General

In order to transfer absolute free capacity information that is generic to both GERAN and UTRAN, RAN-specific information should be turned into some form of generic parameter that indicates the absolute free capacity in a GERAN or UTRAN cell. This can be done by both systems implementing an internal algorithm that will generate such a parameter from a set of RAN-specific parameters. This algorithm should be left un-standardised, as not only will input parameters to such an algorithm be RAN-specific, they will also be implementation specific to the vendor. 

3.2 Scenario for the use of this mechanism

The following example shows how UTRAN is able to compare its own absolute free capacity relative to GERAN. In this case UTRAN is given load information about a GERAN cell. The UTRAN will then make the comparison between the absolute free capacity in the GERAN cell and the absolute free capacity in one of its UTRAN cells. 
It should be noted that the scenario is identical when the absolute free capacity information is provided by UTRAN to GERAN.

1. GERAN specific parameters measured from a GERAN cell are used to derive generic parameters through an implementation specific algorithm (e.g. in the BSC).  

2. These generic parameters are then re-used to derive UTRAN-specific parameters through an implementation specific algorithm (e.g. in the RNC). 

3. The values of these parameters can then be compared against the cell resources available in a particular UTRAN cell or against a generic parameter value(s) calculated from this cell. 

3.3 Differentiation between real-time/non real-time and between Uplink/Downlink available resources

Because operators may specifically reserve resources in GERAN and UTRAN cells for real-time and non real-time services separately, the generic parameter that is sent between systems should allow differentiation for real-time and non real-time available resources. 

The resources available may also be different between uplink and downlink. When this is the case, the parameters should be able to reflect this differentiation (see section 4).

4 One possible solution for the generic parameter unit 

4.1 Information on UTRAN

4.1.1 UTRAN downlink

In the downlink, the amount of free capacity is dependent on the ratio of power available at the UTRAN access point. This quantity can be measured by the “Transmitted carrier power” measurement (total transmitted power/maximum transmission power, see 3GPP TS 25.215).  The main issue inherent to the downlink case is the impossibility to translate this ratio of available power into an absolute capacity metric without making any assumption on the geometry factor seen at the UE (Îor/Ioc, primarily linked to the interference situation experienced at the UE receiver). Indeed, the required ratio of power is dependent on the geometry of the UE as well as the environment, speed, and specific radio bearer. However, as mobiles report the CPICH Ec/No of neighbouring UTRAN cells to the BSC, it is possible to derive and take into account the geometry factor for each mobile if necessary.

One possibility is to directly feed back the ratio of available power to GERAN (total transmitted power), in which case GERAN would have to estimate the absolute capacity based on the CPICH Ec/No measurement (received by GERAN).

Another alternative is to assume reference conditions (e.g. reference geometry factor, propagation conditions, speed) in order to translate this ratio of power into an absolute capacity metric internally to the UTRAN.

4.1.2 UTRAN uplink

In the uplink, the capacity can be expressed in unit (n) that corresponds to the number (n) of a given reference Radio Bearer configuration that can be supported simultaneously. A given Radio Bearer configuration (corresponding to a single data rate) indicates the available data rate but also e.g. an associated processing gain and SIR target, important parameters to reflect the capacity required. 

Sending two sets of parameters would allow differentiation between the available resources for Real time and Non real-time services.

4.2 Information on GERAN

A distinction needs to be made between circuit-switched and packet-switched services, not only to allow service differentiation, but also because resources available may be different due to different timeslot allocation between circuit-switched and packet-switched services.

In this case, one possibility would be to use the total data rate available for the cell. For circuit-switched services, it would be the same for uplink and downlink. For packet-switched services, parameters should allow distinction between uplink and downlink. 

4.3 Summary

The table below summarises the solution described in section 4.2, with total transmitted power indicated for the UTRAN downlink:

	UTRAN information
	GERAN information

	Downlink
	Real-time services
	Total transmitted power
	Circuit-switched
	Total data rate (uplink=downlink)

	
	Non real-time services
	Total transmitted power
	
	

	Uplink 


	 Real-time services
	Number of a reference RAB


	Packet-switched
	Total data rate uplink

	
	Non real-time services
	Number of a reference RAB
	
	

	
	
	Total data rate downlink



Table 1. Summary on one possible solution for generic parameter unit

5 Proposal

Firstly, Vodafone proposes that the requirements in section 2 are discussed and agreed, and that discussions about the parameters to transfer to and from GERAN and UTRAN focus on these requirements.

One possible solution is attached for discussion in section 4.
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