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Introduction

A large number of documents has so far studied various aspects of ARP/SAIC. The key aspects that have emerged from them have been included in the SAIC Feasibility Study [1]. However, one additional area of analysis is the impact of ARP/SAIC on Handover. This paper briefly looks into the topic and attempts to raise some items for discussion. 
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Discussion 
2.1 ARP/SAIC and Handover timing

The introduction of ARP/SAIC raises a possible concern for its potential impact to GSM dedicated handovers, with the risk of increased call drops.  
In fact, in CCI-dominated conditions, an ARP/SAIC capable MS will report a much lower RxQual value in the measurement reports than a non ARP/SAIC MS. This can in turn have an impact on when a handover will occur between two cells, possibly delaying the handover until the MS is closer to the desired next cell.  In other words, this could change the geographical location where the handover takes place compared to a non-SAIC terminal.  Allowing the MS to move farther from the serving BTS may indeed help some situations but it could also hurt other scenarios in two different manners.  
1. By allowing the MS to move farther from the serving BTS, the same MS would rise the interference level in the neighbour cell.
2. By allowing the MS to move farther from the serving BTS, the quality of the uplink of the same MS could not match the quality of the downlink, as the latter is “enhanced” by SAIC. In other words, the MS could not be able to close the loop anymore
.

3. The MS could be allowed to move into areas where larger signal fluctuations due to shadowing can occur. In these cases, the link quality of the serving cell could degrade faster than the network can react.
2.2 Network Side

In this paper, it is assumed that networks employ a combination of RxQual and RxLev for their handover decisions. It is to be expected that the networks tailor handover decisions based on MS ARP/SAIC support
. In other words, it could be expected that the networks apply handover algorithms and RRM strategies that take ARP/SAIC into account. 

However, this still does not address how ARP-capable terminals will perform in existing networks, as discussed in the previous section. To this respect, a discussion could be entertained on whether there is a need for an “ARP support” indication also on the network side, so that the terminals can behave accordingly.
2.3 Terminal Side

Three additional alternatives to enhance/refine the reporting of RxQual could be considered to tackle this problem on the terminal side. They could be seen as an enhancement to the MS signalling its SAIC capability.
1. Introduction of explicit C/I in addition to RxQual.  
· By receiving the report of the C/I in addition to RxQual/RxLev, the network can make a handover decision based on the combination of these parameters. 
2. Introduction of explicit BER reporting before interference cancellation in addition to RxQual. 
· Similarly to alternative 1, BER before interference cancellation could be used in combination to RxQual and RxLev.
3. Introduction of RxQual adjustments. 
· A different alternative would be to report an artificially modified RxQual for certain ranges of C/I to prevent the situation described in section 2.1. 
· On one hand, this would possibly have larger implications, including an impact on some test cases.

· On another hand, this would automatically work for both “updated” and “non-updated” networks. 
· A "non-updated" network would simply think that the RxQual is degraded. 
· An "updated" network would instead know that the RxQual has been artificially modified, since it sees the ARP/SAIC indication.
2.4 Summary

The situation can be summarized by the following table, which could also be used to capture the relevant discussion in the Feasibility Study.
	
	Network

	
	“Old” 
(does not take SAIC into account)
	“New” 
(takes SAIC into account)

	MS
	Non ARP/SAIC 
	Nothing special happens
	Hopefully nothing special happens
(see section 2.2)

	
	ARP/SAIC 
	HO location may change. May have an impact. 
(see sections 2.1 and 2.2)
	Network adopts a different RRM strategy.

Could consider enhancements to  reporting are needed
(see section 2.3)
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Conclusion

In this document we have outlined a possible issue due to the introduction of ARP/SAIC terminals in handover scenarios. The opinion of other GERAN1 delegates on the topic is welcome. A discussion on this item should also be considered for inclusion in the 3GPP Feasibility Study on ARP/SAIC.
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� It is worth noting that a similar argument applies for any sort of advanced received (see also the Rx Diversity discussion in RAN1).


� This is also a reason why the discussion on ARP/SAIC indication in the Classmark and in the MS RAC is particularly important.





