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Introduction
For the work item SENSE SA1 has agreed in [1], that the UE perform periodic attempts to obtain service of:

1. a higher priority PLMN/access technology combination if the target PLMN’s access technology signal quality is equal to or higher than the Operator controlled signal threshold per access technology. 
If no PLMN, including the RPLMN, fulfils the Operator controlled signal threshold criteria, the UE shall perform the normal periodic network selection for higher priority PLMNs, without applying the Operator controlled signal threshold per access technology; 

2. a lower priority PLMN/access technology combination only if the RPLMN’s access technology signal quality is lower than the Operator controlled signal threshold per access technology, and the target PLMN’s access technology signal quality is equal or higher than the Operator controlled signal threshold per access technology

This paper discussed how these Stage 1 requirements could be implemented in TS 23.122.

Discussion 
UE behaviour if RPLMN is below SENSE threshold

If the received signal quality of the current selected RPLMN is below the SENSE threshold, the UE might face problems to establish a connection, respectively to transfer data due to week radio channel condition. 

In this case the UE may try to select an available PLMN with a received signal quality above the SENSE threshold. 

For the existing periodic PLMN selection the aim is to select the highest priority PLMN while the UE is registered on a PLMN on which normal service is available, and thus the periodicity of the periodic attempts is a trade of between the power consumption and the interest of the operator/user to select the highest priority PLMN. 

Periodicity

However, if the UE is camped on a RPLMN for which the received signal quality is below the SENSE threshold, there is the risk that de-facto normal services are not available and the aim is to register on a PLMN with reasonable signal quality in order to ensure that normal services are available. Thus here the constrains are somehow similar to an out of service recovery. For OOS recovery 3GPP has not defined any periodicity how often the UE shall attempt to find a allowable PLMN to register and re-gain service, as the UE might apply various UE internal triggers and optimizations in order to find the best balance between power consumption and a fast OOS recovery.

Thus it is proposed to not define the periodicity how often the UE will search for an available PLMN with a received signal quality is above the SENSE threshold, as this would allow UE manufactures to develop a scheme which ensures a reasonable balance between the UE power consumption and the time to obtain service.

Proposal 1: 	No specific value for T shall be defined for periodic PLMN scans to obtain service on a PLMN with a signal level above the SENSE threshold.

Hysteresis

If the UE detects that the received signal quality of the current selected RPLMN improving (i.e. is above the SENSE threshold) the UE does not need to search for a PLMN above the SENSE threshold. However once the signal quality of the RPLMN falls below the SENSE threshold, the UE should attempt to select a other available PLMN with a signal quality above the SENSE threshold without much delay. Here a kind of hysteresis is recommended in order to about frequent PLMN search attempts if the signal quality of the RPLMN alternates close to the SENSE threshold. The details for this hysteresis are UE implementation specific, for 23.122 it proposed to only define that a first search should be triggered earliest 2 minutes once the RPLMN falls below the SENSE threshold. 

Proposal 2: 	If the received signal quality of the RPLMN is improving above the SENSE thresholds no PLMN search is required. A hysteresis should be applied before a new PLMN search is triggered once the RPLMN falls below the SENSE thresholds, details should be UE implementation specific but a first search should be triggered after a period of at least 2 minutes.

Impact on legacy Higher priority PLMN selection

If the current RPLMN is not the highest priority PLMN in the current country, the UE shall of course still try to obtain service on a higher priority PLMN. These search attempts should be combined with the search for a PLMN with a signal level above the SENSE threshold. Thus, even if the UE would be allowed to scale the periodicity to the PLMN scans, it should be ensured that latest every T as defined in 23.122 clause 4.4.3.3.1.1, the UE performs a PLMN search in order to obtain service on a higher priority PLMN. 

Proposal 4: 	The legacy periodic PLMN selection to select a higher priority PLMN should be combined with the search for a PLMN with a signal level above the SENSE threshold. 

Impacted clauses

As the proposals 1 and 2 result in requirements which are quite different to those applicable for the legacy periodic PLMN selection to select a higher priority PLMN, which would make the existing clause 4.4.3.3.1.1 even more complex and would in consequence result in the risk of misinterpretations, it is propose to define the periodic search for PLMNs with a received signal quality above the SENSE threshold in a new clause.

Major differences:

	
	existing clause 4.4.3.3.1.1
	new clause 4.4.3.xPeriodic attempts for signal level enhanced network selection

	
	only applicable if not on highest priority PLMN of a country, e.g. not on HPLMN
	also applicable if on highest priority PLMN of a country, e.g. not on HPLMN

	
	periodicity as defined on USIM etc.
	periodicity should be UE implementation specific

	
	start of timer when camping on low priority PLMN
	start of timer when received signal quality below the SENSE threshold

	
	
	



Proposal 4: 	It is proposed to define the new periodic search for a PLMN with a received signal quality above the SENSE threshold in a new clause 4.4.3.x. 

UE behaviour if RPLMN is above SENSE threshold

If received signal quality of the current selected RPLMN is above the SENSE threshold, the UE shall perform PLMN scans in order to order to obtain service on a higher priority PLMN with the periodicity defined for T in 23.122 clause 4.4.3.3.1.1. Here the new condition is that an available higher priority PLMN shall only be selected if the received signal quality is above the SENSE threshold, unless none of the available available higher priority PLMNs are above the threshold.

Proposal 5: The legacy PLMN selection to select a higher priority PLMN shall be enhanced to ensure that only PLMN with received signal quality above the SENSE threshold are selected, unless all available and allowable PLMNs including the RPMN are below the threshold.

Conclusion 
The required changes to 23.122 for the periodic PLMN selection to select a PLMN with a received signal quality above the SENSE threshold must be combined with the legacy PLMN search for a higher priority PLMN. The new procedure should ensure that a reasonable tradeoff between power consumption and recovery of service is chosen. 


Proposal
It is proposed to discuss and agree the Proposals 1-5 and agree the required changes in 23.122 as outlined in the following CR:

· 23.122 CR 0xxx in C1-23xxxx
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