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1 Introduction

This document discusses the issues related to priority indication for LTE-UTRA/GERAN interworking.
2 Priority indication per group of GERAN cells
In the previous meeting there was a discussion on whether the priority information should be indicated per group of GERAN cells. The conclusion as minuted in the email discussion was: “Add priority per group of GERAN carrier frequencies (proposal 4 from [1]) - removed, not agreed in discussion of [1]”.

This priority indication per group of cells may be beneficial for the cases where two or more operators share the E-UTRA infra and require signalling of their respective GSM neighbour cells in the E-UTRA system information (National Roaming scenarios).

Given that UEs will see the all the cells for all operators in the system information, they may erroneously attempt to reselect to it. If the reselection attempts are frequent, they will cause significant heavy battery drain and service outage, which are highly undesirable.

These incorrect reselection attempts can be prevented with the dedicated signalling of priority information for specific groups of GERAN cells. Each operator has the possibility of only giving the priority information for its own group of cells in the dedicated signalling for the UE (e.g. upon Tracking Area Update). The UE will then only consider the group of cells in the dedicated signalling for reselection, thus avoiding the issue discussed above.
Proposal 1: Allow signalling of the GERAN priority level for specific groups of GERAN cells.
3 Priority indication per UMTS frequency
In the previous meeting there was a discussion on whether the priority information should be indicated per UTRA carrier. The conclusion, as minuted in the email discussion was: “Add priority per UTRA carrier frequency (proposal 3 from [1]) - removed, not agreed in discussion of [1]”
Similar to the GERAN case, this priority information per UMTS carrier would be essencial correct system operation in national roaming scenarios.

Proposal 2: Allow signalling of the UTRAN priority level for specific groups of UMTS carrier frequencies.

In addition the proposal wording quoted above allows for signalling of different priority levels for different UMTS frequencies. This flexibility should take into account the operation of UMTS inter-frequency due to the currently defined mechanism in 25.304.
When the UE is camped in an E-UTRA cell and considers two UMTS frequencies with different priorities, the absolute reselection mechanism will bias reselection towards one of the frequencies. However, after reselection takes place and the UE is camping on the higher priority UMTS frequency, the priority information will no longer be available. The UE will from here onwards consider reselection based on Ssearch_inter thresholds and frequency ranking. This could create the situation where the UE now reselects to the other UMTS frequency (originally signalled as lower priority). Once camped on that UMTS frequency, the UE will also consider the thresholds set for E-UTRA on that UMTS frequency system information.
We feel that avoiding this sort of 3-way ping-pong scenarios would be rather difficult and therefore, multiple priorities for UMTS frequencies must either be supported across the system (i.e. also available for UMTS inter-frequency) or not at all.
Given that the UMTS reselection mechanism has a long established legacy, any extra complexity should be well justified. In the next sections we provide some analysis of the benefits the absolute priority reselections could bring to UMTS inter-frequency operation.
4 Absolute Priorities for UMTS inter-frequency
4.1 National Roaming

Some national roaming operation in UMTS relies mainly in either PLMN searching or ePLMN with forbidden Location Areas.

The former requires the UE to first move out of service before finding the roaming partner and then PLMN searching to find its HPLMN. This type of mechanism has the drawback that the UE may be on the edge of the HPLMN UMTS coverage where the cell is still suitable but does not actually provide service.
The latter avoids this problem by relying on reselection (system information signalling) to find the roaming partner. However, this method also creates reselection attempts to the roaming partners forbidden LAs (e.g. GERAN, LTE, other UMTS frequencies), thus it drains battery and creates service outage. A workaround was introduced in Rel-6, by allowing barring of the neighbours up to 300s. The absolute priorities algorithm would improve the situation by allowing appropriate priority setting (or removal) according to the appropriate reselection candidates for the UE.
In Rel-6, the RAN sharing functionality was introduced to UMTS, thus allowing further national roaming scenarios for UMTS. For these scenarios, SIB18 allows the filtering of neighbours according to their PLMN. Therefore, the absolute priorities algorithm would not bring further benefits.

4.2 Cell load distortion by HSDPA scheduler

In [1], simulation results showed the impact of HSDPA scheduler operation the existing UMTS Inter-frequency reselection mechanism. The absolute priorities mechanism would avoid these problems given that the reselection operation depends mainly on RSCP.
4.3 UMTS Carrier Load Sharing

The deployment of different UMTS frequencies in given places creates some difficulties for Idle-mode load sharing. In general, intra-frequency measurements are more frequent than inter-frequency measurements, therefore, the UE always tends to reselect within the intra-frequency cells.

This could be compensated with Qoffsets and Ssearch_inter thresholds to generate a bias in the reselection algorithm towards the 2nd/3rd carriers in hotspot areas. However, these methods will affect the whole UE population therefore creating some difficulties for Idle-mode load sharing.

The introduction of the absolute priorities algorithm would greatly help these scenarios because it allows a method for stronger (artificial) biasing of the reselection, and it also allows the operator to control the number of UEs that obtain higher priority for the hotspot frequencies.
Furthermore, the availability of dedicated priorities gives more flexibility to the operator to consider other factors in the load sharing (e.g. HSPA support, version of the UTMS supported, etc).

5 Proposal
Proposal 1: Allow signalling of the GERAN priority level for specific groups of GERAN cells.

Proposal 2: Allow signalling of the UTRAN priority level for different UMTS carrier frequencies.

Proposal 3a: Allow signalling of different priority levels for different UMTS carrier frequencies in both E-UTRA and UTRA and specify the relevant behaviour in 25.304 and 36.304.
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