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This document contains proposed new text to section 5 of the NSP TR concerning current limitations

5.1.X
A new PLMN can only be selected after a Full Band Scan

This section highlights that a full band scan is already quite long and with future develops will possibly be even longer.
23.122 and 25.304 mandate that the UE shall search for its last RPLMN in every supported RAT and bands at power on or recovery from lack of coverage before attempting to register on another PLMN.

It is believed the reason behind this requirement is to account for misprovisioning of either the network or the USIM. Hence, if the UE loses coverage of its RPLMN, it should search the RPLMN in all RATs/bands supported before selecting another PLMN because the USIM (e.g. EF_HPLMNwAcT) or the neighbour cells information broadcast on the lost cell may omit the relevant RAT or neighbour cells.

The issue for operators is that when a UE loses coverage from the HPLMN, it is obliged to perform a full scan of all supported bands (UMTS2100, EGSM900, GSM1800 and possibly even GSM850 and GSM1900 depending on the implementation) before possibly reselecting a National Roaming Partner. Today, such a FBS (Full Band Scan) takes already a long time in dense or complex radio environment, which means the UE can spend over a minute searching/synchronising/decoding cells where only FPLMNs are to be found. In the future, as more frequency bands are introduced or refarmed for 3G (UMTS1900, UMTS800, 2.5GHz, TDD, FDD in GSM bands, etc.) and more technologies are integrated to 3GPP (WiFi, WiMax, etc.) the UE may require a very long time to complete a Full Band Scan of all supported technologies.

It is important to note that in a lot of these cases, Full Band Scan are mainly useless. Indeed a user in its home country can typically obtain normal service from up to 3 (5 for Sweden which have a 3G shared network) UARFCNs of its HPLMN/ePLMN (out of 277 UARFCNs in the UMTS2100 band) and one 12 MHz (or so) block of the GSM900 spectrum of a 2G NRP. The rest is used by networks which are forbidden. These frequencies are always the same, yet the UE always has to scan everything before reselecting the national roaming partner. Only in the case of international roaming, or when national roaming agreements or allocated frequencies are modified, performing Full Band Scans is useful to find networks on frequencies that haven’t been used before.

Note also that the time to perform a FBS may also be so long that the radio environment may have changed significantly between the time when the scan was started and the time when it finished. As a result, at the time the UE decides to select a new PLMN, another high priority PLMN may have appeared again. This is especially true with UEs that perform scans sequentially (i.e. single Rx implementation). For example, the UE is on the 3G HPLMN, and enters a small gap of coverage. As it loses 3G coverage, it starts its 3G band scan but the UARFCN of the HPLMN can’t be found as the UE is still in the gap of coverage. Other 3G networks may be seen though, and the UE needs to decode each MIB to check the PLMNid. Once the 3G scan is complete, the UE kicks off the 2G scan. Again, many cells are found from several operators, and the UE needs to check the PLMNid on each one of those. By the time the UE finishes the 2G scan and has built its list of available PLMNs, the UE may have come out of the 3G HPLMN coverage gap, but the HPLMN is not listed as an available PLMN as it was scanned while in the gap. So the UE will reselect another PLMN even though the HPLMN is available at the time the decision is made.

In the case of National Roaming, this means that:

· In some cases, the HPLMN is not there and the UE must go to a national roaming partner but performing the full scan delays the time to obtain service from the national roaming partner.

· In other cases, the HPLMN has come back before the UE had time to make a decision, but the UE will nevertheless go to the national roaming partner













