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Reselection scenarios for multi-RAT terminals 
1 Introduction

During GERAN#36, it was agreed to use the absolute priorities algorithm also for inter-RAT interworking between GERAN and E-UTRAN. Further, RAN2 has agreed that the “absolute priority based scheme” is to be used also for UTRAN <-> E-UTRAN interworking, as confirmed in the LS that GERAN has received from the group [1].  Something that could be discussed, however, is whether the “absolute priority based scheme” could be a generic Rel-8 feature for all Rel-8 mobiles (i.e. also mobiles supporting only GERAN and UTRAN), or is limited only to mobiles supporting E-UTRAN.
In this paper, some aspects of the introduction of the absolute priorities-based inter-RAT reselection algorithm are studied; in particular the interaction with the existing inter-RAT (GERAN to UTRAN and UTRAN to GERAN) legacy algorithms is investigated for different possible reselection scenarios for multi-RAT terminals.
2 Reselection scenarios for multi-RAT terminals 
For terminals in GERAN, the following scenarios can be defined:

Table 1
	
	Legacy network
(Rel-7 or previous, not broadcasting priorities)
	Rel-8 network not providing priorities (note 1)
	Rel-8 network providing priorities 

	Legacy MS
(Rel-7 or previous, not supporting E-UTRAN and priorities algorithm)
	
Scenario 1
	
Scenario 2
	
Scenario 3

	new MS supporting only GERAN and UTRAN
	
Scenario 4
	
Scenario 5
	
Scenario 6

	new MS supporting at least GERAN and E-UTRAN (plus possibly other RATs)
	
Scenario 7
	
Scenario 8
	
Scenario 9


Note 1:
The situation where a Rel-8 UTRAN or GERAN network does not broadcast absolute priorities could occur if the network does not support interworking with E-UTRAN, hence does not signal E-UTRAN frequencies or cells, and therefore may not signal the parameters for the absolute priorities algorithm. However, in case the usage of the absolute priorities algorithm is extended also to the reselection between UTRAN and GERAN, then even a network not supporting interworking with E-UTRAN could broadcast absolute priorities.

Scenarios 1, 2, 3, 4 and 7
Legacy terminals (scenarios 1, 2 and 3) do not support the absolute priority algorithm; hence these terminals can only use the legacy inter-RAT reselection algorithms. Even a GERAN network upgraded with E-UTRA neighbouring cell information will still need to support legacy devices (e.g. Rel-6) and therefore the legacy reselection needs to be supported. In case of scenario 3, the absolute priorities broadcast by the network will be ignored by the mobile.  

In case of scenario 4 and 7, the network does not broadcast the absolute priority thresholds since it is a legacy network, hence the MS has to use the legacy inter-RAT reselection algorithm even if the MS supports E-UTRAN (scenario 7).
Scenarios 5

Since, in this scenario, the necessary parameters for the absolute-priorities based algorithm (i.e. absolute priorities and thresholds) are not transmitted by the (UTRAN or GERAN) network, the MS should use the legacy reselection algorithm.  
Scenario 6

In this case, the issues are similar to the ones for scenarios 4 and 5. However, as the network broadcasts the parameters for the absolute priority algorithm, the terminal could operate in a stable manner according to the new reselection algorithm. This option effectively makes the absolute priority reselection algorithm applicable also to non E-UTRA capable mobiles.
Scenario 8
In this case, the MS supports the absolute priorities algorithm; however, the necessary parameters for the algorithm (i.e. absolute priorities and thresholds) are not transmitted by the network. Hence there are two options:

· Option 1: The MS uses the legacy algorithm.

· Option 2: The MS stores the parameters received from an E-UTRAN network of the current PLMN or of an equivalent PLMN and uses these parameters for the priority algorithm. 
From this discussion, it is seen that the safest option is Option 1, where the MS implements two reselection algorithms and applies the new one dependent on the availability of the necessary parameters in the system information. As summary, multi-RAT terminals supporting E-UTRAN should also support the legacy algorithm.
Regarding Option 2, this had originally been proposed in [2]. However, during the RAN2#61bis meeting (Jan 2008), RAN2 have decided for a different approach: if priority is not known (by broadcast or dedicated) for a frequency/RAT then mobile does not consider them as candidates for reselection. This agreement is incompatible with the proposal above.
There is one case that may need further discussion. As mentioned in [2], the case could occur where the serving network only broadcasts the thresholds but not absolute priorities. In this case several options:
a) the thresholds need to be broadcast in each system (some level of upgrade is required). If they're not broadcast, then the legacy algorithm needs to be used, otherwise ping-pong may occur 

b) if the thresholds are broadcast, but the absolute priorities are not => default to equal priority 

c) if the thresholds are broadcast, the absolute priorities are not but the MS has received priorities via dedicated signalling (e.g. camping in GERAN or UTRAN but received prioritisation whilst in E-UTRAN) then the priorities received via dedicated signalling always apply - i.e. the MS remembers them.

However, in order to simplify the inter-RAT operation, it is proposed that the network will always send thresholds and priorities if E-UTRAN neighbour cells are included in the system information.
Scenario 9

In this case, the mobile uses the absolute priorities-based algorithm.
3 Proposal
Based on the analysis in the previous section, the following proposals about the preferred approach to follow in each scenario are made (table 2).
Table 2
	
	Network not providing priorities
	Network providing priorities

	Mobile not supporting priorities algorithm
	Use legacy algorithm
	Use legacy algorithm

	Mobile supporting priorities algorithm
	Use legacy algorithm 
	Use priority algorithm


It is proposed that the MS should support the absolute priorities algorithm for inter-RAT cell reselection regardless of whether the MS supports E-UTRAN or not (i.e. in case of GERAN-UTRAN interworking), so that the MS can operate in a stable manner according to the new reselection algorithm. 
In summary, table 2 reflects that: 
IF the absolute priorities and thresholds are broadcast by the network 
THEN 
the absolute priority-based algorithm have to be used by the MS, 
ELSE 
the MS have to use the legacy algorithm. 
4 Conclusions

In this paper, some scenarios regarding the interaction between the legacy inter-RAT reselection algorithms and the absolute priority based one agreed for E-UTRAN/Rel-8 have been studied. It is proposed that the absolute priorities algorithm for inter-RAT cell reselection should be supported not only by terminals supporting E-UTRAN, but also by new terminals supporting only UTRAN and GERAN.
The present proposal has been taking into account in drafting the CR to the existing specifications for GERAN TS 45.008 [6] for the introduction of the inter-working procedures with E-UTRAN. 
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