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Assumptions for the priority-based reselection algorithm in GERAN

1 Introduction
In the last GERAN meetings, Change Requests have been approved to include in the GERAN specifications messages and procedures to support the priority-based reselection algorithm. However, the sourcing companies believe that there are still aspects that need to be clarified in order for the signalling and procedures to work as intended. This is discussed in the present document.
2 Information provided in different messages
2.1 SI2quater / PSI3quater
These messages are utilized to broadcast the priorities and the thresholds to be used by the priority-based reselection algorithm when the mobile is camping on the serving cell. In order for the mobile to determine whether a target cell has a higher or lower priority than the serving cell, the priority for the serving cell (in this case the GERAN priority) needs to be provided; all other priorities are optional (the priorities for a RAT are signalled if cells or frequencies of that RAT are present in the neighbour cell list). However, in the current coding for the two messages in TS 44.018 and TS 44.060, the GERAN priority is an optional parameter. And although it is stated that it shall be provided by the network if the priorities for other RATs are provided
, it is considered preferable to change the coding in a way that, whenever priority parameters are provided, the GERAN priority is a mandatory parameter.
Additionally, on the BCCH (i.e. in the SI2quater message) it is possible for the network to signal two sets of parameters: the first one is the set contained in the 3G Priority Parameters Description IE and E-UTRAN Measurement Parameters Description IE; the second is the set contained in the GPRS_3G Priority Parameters Description IE and GPRS_E-UTRAN Measurement Parameters Description IE. At present it is not clear when the mobile should use either of the two sets. It is proposed to specify that the first set is used by mobiles that are not GPRS attached, and are in idle mode. Mobiles that are GPRS attached, and are in packet idle mode or packet transfer mode, will use instead the parameters contained in the second set of IEs, if they are signalled; if they are not signalled, the mobile will use the parameters provided in the non-GPRS IEs.

A mobile station will camp on the PBCCH only if it is GPRS attached; therefore, according to the proposal above, on the PBCCH (i.e. in the PSI3quater message) only the GPRS_3G Priority Parameters Description and GPRS_E-UTRAN Measurement Parameters Description IEs should be signalled.
2.2 Packet Measurement Order (PMO)

The priorities signalled in this message serve two purposes:

1. they provide priorities for the additional UTRAN/E-UTRAN cells or frequencies signalled to the MS in the PMO and not signalled in the system information;
2. they could be used to provide new priorities to the mobile, e.g. if the broadcast priorities change while the MS is in packet transfer mode.

In the first case the priority for the serving RAT (i.e. the GERAN priority) is not necessary, the mobile will continue to use the priority provided in the system information; hence in this message it should be an optional field.
For UTRAN/E-UTRAN cells or frequencies which are also signalled in the system information, it should be clarified whether priorities received in dedicated messages while in packet transfer mode should override the parameters received in broadcast messages or whether they should be ignored by the mobile station. It is proposed to specify the first option (priorities received in dedicated messages on PACCH while in packet transfer mode will override the parameters received in broadcast messages). However, these priorities will be valid only while the MS remains in packet transfer mode, and as soon as the mobile goes back to (packet) idle mode it will revert to the broadcast priorities. This behaviour is different from the one for individual priorities, which will be retained by the mobile until the expiry of the timer T3202, or until one of the other events defined in TS 44.018 or TS 44.060 occurs.

It should also be specified that, if a mobile has received individual priorities, these will not superseded by priorities received in dedicated messages.

2.3 Packet Cell Change Order (PCCO)

The priorities signalled in this message are those for the target cell; hence, these priorities should follow the same rules as those signalled in PSI3quater.
3 Considerations on Individual priorities

In UTRAN and E-UTRAN it has been agreed that when sending individual priorities the network will signal a full set of priorities; frequencies for which no priority is provided will not be considered by the mobile for measurement or for reselection. This is also the approach taken in the latest versions of TS 44.018 and TS 44.060. The disadvantage of this approach is the higher signalling load. A more efficient solution would be to have an “incremental” approach (whereby the network indicates the differences with respect to the broadcast parameters, i.e. frequencies to be deleted from the NCL, frequencies to be added to the NCL, etc.); however, this is more complex to manage and would require significant changes to the signalling (for example, the possibility to remove cells or frequencies), and therefore may not be acceptable for Rel-8; further optimisation could be considered for Rel-9. A simple solution that would enable a reduction of the amount of information signalled is provided in [3].
Regarding the presence of different <nnnn> and <GPRS_nnnn> structures in the individual priorities, in keeping with the proposal made in subclause 2.1, one possible difference between the two sets of priorities could be: the mobile will use the <GPRS_nnnn> parameters for as long as it remains GPRS attached; if it is no longer GPRS attached, it will use the priorities provided in the <nnnn> structures. The mobile could detach from GPRS for the following reasons:

1) the uses switches GPRS off or

2) after moving around in the network, the cell that the user is camping on no longer provides GPRS services.

In the first case, all packet services are disabled
, so the mobile should have a higher priority for GERAN or UTRAN; in the second case, it would be desirable for the mobile to regain access to packet services as soon as possible, so UTRAN or E-UTRAN should have higher priority. Given that the requirements in both cases are different, it is not seen as useful to handle these scenarios using individual priorities. For this reason, it is proposed to only have one set of structures in the individual priorities (i.e. remove the <GPRS_nnnn> structures). This has not yet been done in the CRs in [1] and [2], but – if GERAN agrees with this proposal – the CRs can be revised accordingly.
One possible option could be to specify that individual priorities should be deleted if the user detaches from GPRS for reason 1).

4 Conclusions
In the present document, detailed principles regarding the signalling and the use of priority information have been discussed. In [1] and [2] Change Requests to TS 44.018 and TS 44.060 to address the principles presented in the paper are provided. The proposed changes are consistent with the principles described in this contribution.
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� The specifications describe the mobile’s behaviour in case the priority for the serving frequency is not available to the mobile. However, this should be considered as an abnormal case.


� In subclause 5.1.4 ("Coordination between EMM and GMM") of TS 24.301 it is stated that: "If GMM and EMM are both enabled, a UE capable of S1 mode and A/Gb mode or Iu mode or both shall maintain one common registration for GMM and EMM indicating whether the UE is registered for packet services or not".
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