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SAIC/ARP status

1. Introduction

In the TSG GERAN #17 meeting a WI for SAIC called Advanced Receiver Performance (ARP) was initiated for the stage 3 specification work. The goal is to have ARP specified for Rel6 and even though a lot of work already has been done in the SAIC feasibility study it will be a challenge to have ARP specified in time. 

This contribution will shortly describe the status of the ARP work and present some issues that need to be handled both during this meeting and before TSG GERAN #20 to ensure that the target to have SAIC/ARP standardized in Rel6 is reached. 

2. Status

Between the TSG GERAN #18 and TSG GERAN #19 meetings a number of SAIC/ARP phone conferences have been held. The outcome of these phone conferences will shortly be presented in this section. 

The focus in the phone meetings have been on the following issues that were identified as critical during TSG GERAN #18 for specification of SAIC/ARP:

· Simulation setup alignment/verification

· Test scenarios

· LS to WG3

During TSG GERAN #17 and #18 several companies have raised concern about the possibility that companies have implemented the complex GERAN link level models developed during the SAIC feasibility study differently. Therefore it was agreed during the TSG GERAN #18 to verify the implementation of the models using the following step wise verification procedure:

1. One cochannel interferer IC1 (main interferer) – interferer follows the standard 45.005 test signal i.e. TSC is not included. The level of the interferer is adjusted to the expected power ratio C/IC1.

2. One cochannel interferer IC1 (main interferer) – random TSC excluding TSC0. The level of the interferer is adjusted to the expected power ratio C/IC1.

3. Add an additional cochannel interferer IC2 – random TSC. Power of IC2 6dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+ IC2).

4. Include another cochannel interferer IC3 – random TSC. Power of IC3 10dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+ IC2+ IC3).

5. A residual cochannel interferer ICr included. Power of ICr 9dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr).

6. An adjacent channel interferer Ia included – random TSC. Power of Ia 14dB below power of IC1 – assuming 18dB ACP. At the input to the receiver the power of the adjacent channel interferer is therefore 4dB above the power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr+Ia).

7. Two residual adjacent channel interferers Iar included (one 200kHz below and one 200kHz above the carrier frequency). The power of each of the Iar is 18dB below power of IC1 – assuming 18dB ACP. At the input to the receiver the power is thus identical to the power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz)).

The 7 steps in the verification process have been used for the following three different link level configurations defined and agreed during a phone conference 3. March 2004:

1. Basic synchronized configuration 2 setup without frequency offset, interferer delay profile and receiver impairments. Results for this basic configuration have already been presented by three companies at the TSG GERAN #18 meeting [4][5][6].

2. Include frequency offset and interferer delay profile in the synchronized configuration 2 setup
. The frequency offset and the interferer delay profile should be modelled as described in the SAIC TR section 5 [2]. 

3. Extend the configuration 2 setup (including frequency offset) to asynchronous operation as has been defined in the SAIC TR section 5 [2]. When simulating the asynchronous setup DTX=0 will be assumed, ie. no additional scaling of the interferers should be used.

Simulations have been conducted for the three setups by a number of companies and the results have been presented and discussed. Some modelling discrepancies have been identified both internally in the participating companies and during the phone conferences. A number of input papers have been submitted for this TSG GERAN #19 meeting and the performance demonstrated in these documents is captured in the attached Excel sheet [8]-[15].

Test scenario simplification has been another important topic for discussion. There has been a general agreement that in case performance requirements will be needed for realistic link level models some simplification of the models developed during the SAIC feasibility study will be necessary. Several models reducing the number of interferers have been proposed and some simulation results have been submitted for the TSG GERAN #19 meeting [16][17]. These results will be the basis for the discussion during TSG GERAN  #19 ending up with a way forward for the definition of the SAIC/ARP test configurations. 

The final issue discussed during the SAIC/ARP phone conferences was a proposed Liason Statement from WG1 to WG3 asking for information about test equipment capability [3]. This information will be important input for the WG1 development of SAIC/ARP test configurations in order to make it possible to implement the tests in practice.

3. SAIC TEST configurations and test scenarios

Having shortly described the progress done since the TSG GERAN #19 meeting this section will discuss some of the issues that needs to be handled and settled at latest during the TSG GERAN #20 meeting in order to start up the performance requirement discussions. 

An important issue is to identify the test configurations to be used for testing of SAIC/ARP mobiles. Several input papers have already been submitted for this meeting addressing this problem [16][17][18][19]
. There seems to be a general agreement that it is necessary to have test configurations that reflect realistic SAIC link level performance and at the same time can be implemented with reasonable complexity. Therefore, as described in the last section, work has been ongoing to reduce the number of interferers in the original configuration 2 link level model. To keep the overall interferer level relatively constant the removal of interferers have been compensated by adding either AWGN or increasing the level of residual interference [16][18]. Although the use of AWGN clearly has some implementation advantages a measurement filter has to be agreed upon to ensure that the companies are measuring the noise power in the same way. 

The reason for choosing configuration 2 initially was that this setup has been widely used during the feasibility study as the reference configuration. Although considerable SAIC gains (~2dB) have been demonstrated, when operating in this very high loaded network, some of the gain will vanish when specifying the performance requirements due to implementation margin, receiver impairments etc. Therefore we could end up having a rather small SAIC performance gain specified making it possible to pass the test without even being SAIC/ARP capable. Instead of configuration 2 it should maybe be considered to pick one of the other configurations developed during the SAIC feasibility study e.g. a synchronous version of configuration 1.  For this configuration relatively large link level gains have previously been reported and besides the power levels of the interferers indicate that the link level model relatively easy can be reduced in complexity. The original configuration 1 and a proposal for a simplification are shown in Table 1.

	
	Relative power to I1

	Model
	I1
	I2
	I3
	Ico-res
	Iadj
	Iadj_res
	AWGN

	Original Config. 1
	0dB
	-10dB
	-20dB
	
	-15dB
	-23dB

	

	Simplified 1
	0dB
	-10dB
	
	
	-15dB
	
	-17dB


Table 1 Original configuration 1 link level model and a proposal for a simplified model. 

Besides test configurations using the simplified versions of the models developed during the SAIC feasibility study it could be considered to have test configurations for some simple interferer models as well. For such models a very high SAIC gain can be expected and therefore they can be used to guarantee that a mobile indicating SAIC/ARP capability in fact has interference cancellation algorithms implemented. 

Another issue requiring discussion during this meeting is the test scenarios needed. Some initial thoughts on this topic were presented during TSG GERAN #18 [1]. The idea was basically to limit the test of all channel coding modes to a single interferer configuration and then have a single channel coding mode for testing of other configurations.  

It is expected that the issues raised in this section will be discussed extensively during the TSG GERAN #19 meeting ending up with initial proposals for test configurations and test scenarios. This will enable companies to check the proposals and discuss the issues further in phone conferences before TSG GERAN #20 enabling a final agreement during that meeting. 

4. Conclusions

In this contribution a short status of the SAIC/ARP stage 3 work has been described. Although a lot of progress has been achieved since the last GERAN meeting some important issues like test configurations and test scenarios still remain to be solved. After this meeting it is expected that initial proposals will be ready for further investigations within the involved companies. 
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� During the ARP/SAIC phone conference 3. March 2004 it was agreed not to include receiver impairments in the simulations to make the results easier to compare.


� When defining the final configurations to use for performance requirement specification the input from WG3 on test equipment capabilities have to be considered [7].


� The level is applied at 200kHz below and above the carrier.
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