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1 Introduction
The Single Antenna Interference Cancellation (SAIC) concept has recently been introduced into 3GPP TSG GERAN [1 – 5].  If the proposed study indicates commercial feasibility, then SAIC would be implemented in mobile terminals, enable their receivers to tolerate greater levels of co-channel interference further enabling a more aggressive radio frequency reuse pattern for GSM traffic channels, and ultimately resulting in an increase in system capacity.  

In addition to the introduction of more stringent requirements for co-channel interference tolerance by the mobile station [6], the network is likely to require the knowledge of which mobiles are capable of such interference cancellation processing, and potentially to what degree, e.g. GMSK only, GMSK and 8-PSK, etc.  Such information may be beneficial to the network for controlling maximum fractional loading, e.g. during periods of peak utilization.

The fact that some mobiles would have this new capability, while other legacy mobiles would not, suggests the use of multiple frequency reuse patterns, e.g. i) a 4/3 frequency reuse pattern for the Broadcast Control Channel (BCCH) carrier and ii) a 1/1 frequency reuse pattern for traffic channel (TCH) carriers.  
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Example of a 4/3 frequency reuse pattern used for BCCH carriers with a 1/1

frequency reuse pattern for TCH carriers.
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In this example, each sector has its own BCCH carrier (f0 through f11), and each BCCH carrier is associated with 4 TCH carriers (f12 through f15).  Since TCH carrier frequencies f12 through f15 are reused for each sector, the potential for co-channel interference would be higher for a given fractional loading.

If the network has knowledge of whether a given mobile supports SAIC, e.g. upon registration, then legacy mobiles may be assigned to traffic channels (TCHs) on the 1/1 TCH carriers only when the fractional loading of these carriers would be low enough to support equipment without SAIC capabilities, or they may alternately be assigned to TCHs on the 4/3 BCCH carriers, while newer mobiles supporting SAIC may then be assigned to the more interference-hostile environment of the 1/1 TCH carriers.
Of course this example is not the only possibility for frequency reuse planning, and over the course of the feasibility study, it is expected that other examples will be brought forward for consideration.
This document discusses a range of alternatives to be considered regarding how to inform the network of a mobile terminal’s support of SAIC:
1) No information to network, i.e. the network deduces mobile terminal support of SAIC from uplink measurement reports.

2) Classmark information using the version number, i.e. that SAIC support may be inferred for mobiles beyond a certain specification version.

3) Explicit Classmark information specifying whether SAIC is supported.

The following represent possibilities for network notification of mobile station interference cancellation capability, each having a different impact on standards.
2 Options

2.1 No information to network

The mobile must periodically send up measurement reports to the network, as required by the following 3GPP TS 05.08, [7], clauses 

· 8.1.4 Measurement reporting

· 10.1.4.1 Measurement reporting for network controlled cell reselection

· 10.1.5 Extended measurement reporting

· 10.2.3 Summary requirements for measurements and reporting by mobile station

The actual measurement report record is called Information Element (IE) Measurement Results and is specified in TS 04.18, 10.5.2.20, [8].  

In particular, the network may make use of the field RX-QUAL-FULL-SERVING-CELL to indirectly determine whether a specific mobile supports interference cancellation.

Summary: 

If it is determined that networks can effectively cope with both SAIC and legacy mobiles without additional signalling, then this would be the simplest route to standardization.

Caveats: 

1) It is unlikely that the network would truly be able to make a reasonably accurate determination of the mobile station’s support of SAIC based on periodic RX_QUAL feedback from the mobile.

2) This method provides no a priori knowledge of SAIC support.  For RX_QUAL feedback to be used, the mobile must have already begun operating on a possibly interference-hostile TCH, increasing the probability of a dropped call and/or introducing a greater signalling load on the network in order to move the mobile out of an unacceptable interference scenario.
2.2 Classmark information, method using version number

The Mobile Station Classmark information is specified in TS 24.008:

· 10.5.1.5 Classmark 1

· 10.5.1.6 Classmark 2

· 10.5.1.7 Classmark 3

In each of these classmarks, there is a 2-bit field called “Revision Level” having the following characteristics:

· 0 0 – GSM Phase 1 mobile

· 0 1 – GSM Phase 2 mobile

· 1 0 – R99 mobile and beyond

· 1 1 – Reserved for future use

Another possible method of indicating support for interference cancellation by the mobile, would be utilize the “Reserved” value for mobiles supporting interference cancellation.

Summary:

This method ties the support of SAIC to the version number, and represents a simple, indirect method of informing the network of SAIC support, if it SAIC is mandatory for mobiles after a certain release.
Caveats:

1) It is unlikely that GSM interference cancellation capabilities are sufficiently important to justify the utilization of the last reserved bit in the revision field.
2) Careful consideration must be made as to whether or not SAIC should be made mandatory for all mobiles after some future release.  From a commercial perspective, it is unlikely that terminal manufacturers and their customers would be willing to incorporate a feature into all products until it is proven that the added expense would produce a general economic benefit to all parties.
2.3 Explicit Classmark Information, introducing an optional field

The Classmark 3 specified in TS 24.008, clause 10.5.1.7, [9], was added to accommodate the notification of support for such later 2.5 and 3G enhancements as GPRS/EDGE, various Multislot capabilities, Dual Transfer Mode, etc.  It is easily modifiable to accept an optional element.  Consider the coding for the following field in Classmark 3 extension:

{ 0 | 1 <GSM 850 Associated Radio Capability : bit(4)> }

This technique may be applied to the creation of an optional field for interference cancellation support:

{ 0 | 1 <GSM Interference cancellation supported: bit(2)> }

Where the field is interpreted as follows:

· 0 0 – Not supported

· 0 1 – Supported for GMSK

· 1 0 – Supported for GMSK and 8-PSK

· 1 1 – Reserved

Summary: This method provides direct knowledge to the network that, upon registration, the mobile supports SAIC and also to what degree.  It is inversely compatible with the legacy mobile population, viz. that legacy mobiles would not send the optional information element, thereby allowing the network to infer that they do not support SAIC.  This method is also very simple to implement in both the specifications and equipment. 
Caveats:

1) It is not known at this point in the study whether or not this level of signalling is required by the network.

2) The primary disadvantage to this approach is that it introduces a time-to-market barrier, in that the time required to introduce and test the changes required by mobile and network equipment would introduce an additional delay in actual widespread deployment of the feature.
3 Summary

Three methods have been presented for informing the network of the SAIC support by the mobile, each with a small analysis of advantages and disadvantages.  We welcome comments and suggestions from other companies on this matter.
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