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1. Introduction
In GERAN#41 and #42, it was agreed to apply priority based algorithm for inter RAT reselection to all supported RATs if priority information is available in the MS [1][2].

However, this agreement brings additional burden to operators which introduce E-UTRAN since they are mandated to introduce and use “new algorithm” in the existing GERAN networks for reselection to UTRA. In addition, this agreement has something to do with discussion in RAN2 to make several Release 7/8 UTRA features as optional to implement by the MS.
In this document, we review the agreed constraint and propose to allow applying different inter-RAT reselection algorithms among supported RATs. Furthermore, we propose to make priority based reselection to UTRA as optional feature to implement by the MS while keeping priority based reselection to E-UTRA as mandatory for the MS supporting E-UTRA.
2. Discussion
2.1. To allow applying different inter-RAT reselection algorithms among supported RATs
In this section, we review the agreed constraint not to allow using different reselection algorithms among supported RATs.

MS complexity by supporting “two inter-RAT reselection algorithms running in parallel”
The main motivation behind applying priority based reselection algorithm to all supported RAT when priority information is available, seems to be to avoid “two inter-RAT reselection algorithms running in parallel” in the MS, which may lead excessive MS complexity [1]
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[2].

In the principle adopted in UTRA, a single cell reselection algorithm is selected per RAT by the UE according to availability of the frequencies for the concerned RAT with both priorities in the UE and threshold information in the SIB. So “two inter-RAT reselection algorithms running in parallel” does not occur in cell reselection evaluation for each RAT in the UE. If different reselection algorithms are applied between reselection to GSM and to E-UTRA, the UE has to face “two inter-RAT reselection algorithms running in parallel”. However, since cell reselection is evaluated per each RAT independently, we question if this constraint greatly simplifies MS implementation.
Conclusion 1: The constraint not to allow applying different inter-RAT reselection algorithms among RATs, does not greatly simplifies the MS implementation
Unnecessary burden for operators when introducing E-UTRA

At initial deployment, E-UTRA will be adopted in urban area, in which E-UTRA coverage overlaps or under umbrella of UTRA and also under umbrella of GERAN. According to current agreements, if the MS supporting E-UTRA enters such area, the MS applies priority based reselection algorithm towards UTRA as well as E-UTRA. Therefore, operators will have to introduce priority based algorithm to the existing cell reselection from GSM to UTRA, which has been operated/ optimised for ranking based algorithm.

Priority based algorithm is also based on target cell level as well as priorities. However, geographical cell coverage provided by priority based algorithm is somewhat different from the one provided by ranking based algorithm (Figure 1). This implies operators are mandated to re-design UTRA/ GERAN cell coverage related parameters and/ or load balancing parameters between RATs, while UTRA/ GERAN cell coverage based on ranking based algorithm has already there! In fact, this burden comes from the artificial constraint and can be avoided if without it.

Conclusion 2: Not to allow applying different inter-RAT reselection algorithms among supported RATs, brings unnecessary burden for operators when introducing E-UTRA
From these reasons above, we propose:
Proposal 1: To allow applying different inter-RAT reselection algorithms among supported RAT
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Figure 1 Target UTRAN cell coverage based on ranking based vs priority based
2.2. To make priority based reselection from GERAN to UTRAN as optional 
In RAN plenary#44, it was agreed to start analysing which UMTS Release 7/8 features to be optional to implement by the UE in order to ease the introduction of E-UTRA by early UE implementation [3]
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[4]. In the following RAN2, it was proposed to make priority based reselection from UTRA to GSM as optional [5].
Release 8 UTRA specifications specify priority based cell reselection to UTRA inter-frequency, GERAN and E-UTRA. However, from UE vendor point of view, it is desirable if it is possible to support E-UTRA RAT with minimum impact to UTRA/ GERAN part of implementation including cell reselection from UTRA to GERAN. In addition, from operator point of view, it is less motivated to introduce a “new algorithm” to the existing cell reselection within UTRA, from UTRA to GERAN, which has been operated and optimised for ranking based algorithm for years. That was the background why it was proposed to make priority based reselection to UTRA inter-frequency, GERAN as optional while keeping priority based reselection to E-UTRA as mandatory for the UE supporting E-UTRA in [5] (Figure 2).

We believe the same discussion is applicable for cell reselection from GERAN to UTRAN. Therefore, we propose:

Proposal 2: To make priority based reselection from GERAN to UTRAN as optional feature to implement by the MS
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Figure 2 UTRA/ GERAN features related to priority based cell reselection
If proposal 2 is agreeable, network needs to be indicated whether the MS supports priority based reselection to UTRA or not since individual priorities and their validity time T3230 are assigned per MS. 
Regarding signalling for that purpose, we think the support for this feature needs to be indicated as GSM feature i.e. as CM3, MS RAC instead of as UTRA feature i.e. Inter RAT handover information since the support of priority based reselection to UTRA should be known to GERAN, which grants individual priorities. Please find Annex1 for the exemplary proposed modification to 24.008.
Proposal 3: To indicate the support for priority based reselection to UTRA to network in CM3 and MS RAC IE. The proposed modification should be indicated to CT WG1.

The corresponding CR to 45.008 is provided in [6]. The corresponding draft LS to CT1 and draft CR to 24.008 are in [7].

3. Conclusions

In this document, we reviewed the agreed constraint not to allow using different reselection algorithms among RATs. Conclusions are:

Conclusion 1: The constraint not to allow applying different inter-RAT reselection algorithms among RATs, does not greatly simplifies the MS implementation
Conclusion 2: Not to allow applying different inter-RAT reselection algorithms among supported RATs, brings unnecessary burden for operators when introducing E-UTRA
From these conclusions, we propose:
Proposal 1: To allow applying different inter-RAT reselection algorithms among supported RAT

Furthermore, we propose:
Proposal 2: To make priority based reselection from GERAN to UTRAN as optional feature to implement by the MS if RAN2 agreed to make priority based reselection from UTRAN to GERAN as optional

Proposal 3: To indicate the support for priority based reselection to UTRAN, to network as GSM capability in MS radio access capability

The corresponding CR to 45.008 is provided in [6]. The corresponding draft LS to CT1 and draft CR to 24.008 are in [7].
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Annex 1: Exemplary modification to 24.008
	Table in 10.5.1.7 Mobile Station Classmark 3

<Classmark 3 Value part> ::=
…

< E-UTRA FDD support : bit >










-- Release 8 starts here

< E-UTRA TDD support : bit >

< E-UTRA Measurement and Reporting support : bit >

< Priority based reselection to UTRAN support : bit >
< spare bits > ;


	Table in 10.5.5.12a MS Radio Access capability

<MS RA capability value part struct >::=  --recursive structure allows any number of Access technologies
…
-- Additions in release 8

< E-UTRA FDD support : bit >

< E-UTRA TDD support : bit >;

< GERAN to E-UTRAsupport in GERAN packet transfer mode: bit(2) >

< Priority based reselection to UTRAN support: bit >

-- error: struct too short, assume features do not exist


-- error: struct too long, ignore data and jump to next Access technology


	Priority based reselection to UTRAN support (1 bit field)
This field indicates whether the mobile station supports inter-RAT cell reselection to UMTS based on Priority based algorithm. If all of “UMTS FDD Radio Access Technology Capability”, “UMTS 3.84 Mcps TDD Radio Access Technology Capability” and “UMTS 1.28 Mcps TDD Radio Access Technology Capability” bits are set to ‘0’, this field shall be set to ‘0’. If at least one of “UMTS FDD Radio Access Technology Capability”, “UMTS 3.84 Mcps TDD Radio Access Technology Capability” and “UMTS 1.28 Mcps TDD Radio Access Technology Capability” bits are set to ‘1’, this field may set to ‘0’ or ‘1’. It is coded as follows:

Bit


0
Inter-RAT cell reselection to UTRAN based on Priority based algorithm is not supported.

1
Inter-RAT cell reselection to UTRAN based on Priority based algorithm is supported.



Annex 2: Comparison of priority based reselection in GERAN, UTRAN

	Item
	GERAN
	UTRAN

	Condition to apply priority based algorithm in cell reselection
	There is inter-RAT frequency with priority available in the MS and threshold available in SI (SI2 quarter)
	There is at least one intra/ inter-RAT frequency/ group of cells with priority available in the UE and with threshold available in SIB (SIB19)

i.e. almost the same as GERAN

	Applying priority based algorithm
	Per MS

This implies that operator is mandated to introduce priority based reselection for reselection to UTRAN in GERAN cells overlapped with E-UTRA coverage.
	Per RAT (not per frequency!)

This implies that operator is allowed to use priority based algorithm for newly introduced E-UTRAN while keeping applying ranking based for UTRAN

	Candidate for cell reselection in priority based algorithm
	Cells on inter-RAT frequency with priority available in the MS and with threshold available in SI (SI2 quarter)
	Cells on intra/ inter-RAT frequency/ group of cells with priority available in the UE and with threshold available in SIB (SIB19)

i.e. almost the same as GERAN
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