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1 Introduction

The use of the priorities algorithm for inter-frequency and inter-RAT cell reselection in E-UTRAN has been agreed at RAN2#60, and has been included in the latest version of TS 36.304 [1]. This opens some questions. For example, a UE located in an area where a E-UTRAN, a UTRAN and a GERAN network coexist will use the priorities algorithm to determine which RAT it should be camping on; what would then be the behaviour of the same UE when located in an area where only UTRAN and GERAN coexist?

The sourcing companies would welcome feedback on the usage of the priorities algorithm for inter-RAT reselection also in such scenarios, as long as the relevant information is provided to the UE. This would mean that the priority based reselection could be a generic Rel-8 feature which is supported not only by E-UTRAN capable UEs but could be supported also by Rel-8 dual-RAT GERAN/UTRAN terminals (for example, it could be used by operators with both a UTRAN and a GERAN network to force speech centric phones/subscribers primarily to GSM).
In this paper, some aspects of the introduction of the priorities-based inter-RAT reselection algorithms are studied, and in particular the interaction with the existing inter-RAT (GERAN to UTRAN and UTRAN to GERAN) legacy algorithms. In the paper the behaviour of a mobile in UTRAN is considered, however the principles could apply also to a mobile in GERAN.
For the E-UTRAN, it is assumed that:

· an E-UTRA network will support priorities and will broadcast the necessary information (i.e. priorities and thresholds) if it interworks with legacy networks (i.e. if the neighbour cell list includes GERAN or UTRAN frequencies)
;

· the support of the priorities-based algorithm will be mandatory for terminals supporting E-UTRA.

For the purpose of this paper, it is also assumed that a UE/MS considers for cell reselection and measurement reporting only E-UTRAN cells on frequencies included in the NCL; if no E-UTRAN frequencies or cells
 are included in the NCL, the UE/MS will not perform measurements on E-UTRAN cells or reselect to them.
2 Scenario definition
For terminals in UTRAN, the following scenarios can be defined:

Table 1
	
	Legacy network
(note 1)
	Rel-8 network not providing priorities
	Rel-8 network providing priorities (note 2)

	Legacy MS/UE
(note 1)
	
Scenario 1
	
Scenario 2
	
Scenario 3

	Rel-8 MS/UE not supporting E-UTRAN
	
Scenario 4
	
Scenario 5
	
Scenario 6

	Rel-8 MS/UE supporting E-UTRAN
	
Scenario 7
	
Scenario 8
	
Scenario 9


Note 1:
By ‘legacy’ it is meant of Rel-7 or previous release; these networks do not support inter-working with E-UTRAN and do not broadcast priorities.
Note 2:
Priorities can be provided by the network to the UE either by being broadcast in system information or by means of dedicated signalling.
The situation where a Rel-8 UTRAN or GERAN network does not broadcast 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 priorities algorithm. However, in case the usage of the priorities algorithm is extended also to the reselection between UTRAN and GERAN, then even a network not supporting interworking with E-UTRAN could broadcast priorities.
The mobile’s behaviour in the different scenarios is discussed in more detail in the following sections.

Scenarios 1, 2 and 3

Obviously legacy terminals do not support the priority algorithm; hence these terminals can only use the legacy inter-RAT reselection algorithms.

In case of scenario 3, the priorities broadcast by the network will be ignored by the mobile. However, even a UTRAN 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.

Scenarios 4 and 5

In these scenarios, for terminals that do not support E-UTRAN (e.g. dual-RAT GERAN/UTRAN terminals) two solutions could be standardised:

· Option 1: The mobile uses the legacy algorithm

· Option 2: Alternatively, the mobile uses the priority algorithm, and uses the parameters provided by the network for the legacy algorithm to derive the parameters for the priority one (based on standardised rules).

In general, the reuse of legacy parameterisation for the new algorithm may generate uncertain behaviour with regards to load balancing. It may therefore be safer to rely on the existing 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 priority algorithm, the UE could operate in a stable manner according to the new reselection algorithm. This option effectively makes the priority reselection algorithm applicable also to non E-UTRA capable UEs.
Scenarios 7 and 8

In this case, the terminals support the priorities algorithm; however, the necessary parameters for the algorithm (i.e. priorities and thresholds) are not transmitted by the (UTRAN or GERAN) network. Hence there are three options:

· Option 1: The mobile uses the legacy algorithm.

· Option 2: Alternatively, the mobile uses the priority algorithm, and uses the parameters provided by the network for the legacy algorithm to derive the parameters for the priority one (based on standardised rules).

· Option 3: The mobile 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.

Option 2 would introduce some backwards compatibility issues. It would be rather difficult to standardise a mechanism that would take into account all the available parameter combination and values of existing networks. Therefore, we conclude this option is not desirable, just like in the case of scenarios 4 and 5.

Option 3 would allow some predictability in UE behaviour, once the UE has camped in E-UTRAN. In this case, the UE would remember the thresholds and priorities received whilst in E-UTRAN. However, it would still introduce some unreliability once the UE reselects within UTRA, as the thresholds maybe totally different and non-applicable. Example: UE camps in E-UTRA macro-cell, reselects to neighbouring UTRA macro-cell, and then reselects to UTRA indoor micro-cell.

From this discussion, it is seen that the safest option is Option 1, where the UE 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.

In case of scenario 8, there is one case that may need further discussion. As mentioned in [4], there may be cases where the serving network only broadcasts thresholds but not priorities. In this case the behaviour of the UE would be as follows:
a) in general, the thresholds need to be broadcast in each system (some level of upgrade is required); if they are not broadcast, then the legacy algorithm is used, otherwise ping-pong may occur;
b) if the thresholds are broadcast, but the priorities are not, the UE assumes by default equal priorities (the exact behaviour is to be defined); 

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

The last case may be particularly useful if the operator has planned subscriber specific priorities as it does not have further impact to UTRAN interfaces.
Scenario 9

In this case, the mobile uses the 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
	
	Legacy network
	Rel-8 network not providing priorities (note 1)
	Rel-8 network providing priorities

	Legacy MS/UE

	Use legacy algorithm
	Use legacy algorithm
	Use legacy algorithm

	Rel-8 MS/UE not supporting E-UTRAN
	Use legacy algorithm
	Use legacy algorithm
	Use priority algorithm ?

	Rel-8 MS/UE supporting E-UTRAN
	Use legacy algorithm
	Use legacy algorithm 
	Use priority algorithm


Note 1:
It is assumed that this means that the network does not support interworking with E-UTRAN.
It should be discussed whether Rel-8 UEs could be allowed to support the priorities algorithm for inter-RAT cell reselection, regardless of whether the UE supports E-UTRAN or not.
4 Conclusions

In this paper, some scenarios regarding the interaction between the legacy inter-RAT reselection algorithms and the priority based one agreed for E-UTRAN/Rel-8 have been studied.

Something that could be discussed is whether the support of the priorities algorithm for inter-RAT cell reselection in Rel-8 UEs could be made mandatory not only for UEs supporting E-UTRAN, but also for terminals supporting only UTRAN and GERAN.

A decision regarding the solution to follow for each of the scenarios above will be useful in drafting the CRs to the existing specifications for UTRAN (TS 25.304 [6]) and GERAN (TS 45.008 [7]) for the introduction of the inter-working procedures with E-UTRAN. It may be useful also to provide a reply to the LS from GERAN in [5].
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� This is confirmed by a recent discussion on the RAN2 reflector, see e.g. � HYPERLINK "http://list.etsi.org/scripts/wa.exe?A2=ind0711&L=3gpp_tsg_ran_wg2&T=0&O=D&P=42174" ��http://list.etsi.org/scripts/wa.exe?A2=ind0711&L=3gpp_tsg_ran_wg2&T=0&O=D&P=42174�. The parameters to be provided to the UE are described in � REF _Ref187209834 \w \h ��[2]� and � REF _Ref187209847 \w \h ��[3]�. Note that, in E-UTRAN, priority information will also have to be sent whenever the NCL includes other E-UTRAN frequencies.


� In GERAN the current assumption is that detailed information about E-UTRAN neighbour cells will be included in the neighbour cell list.





