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1. Introduction
If signal level enhanced network selection is applicable (see clause 3.11) and the received signal quality of registered PLMN observed over an averaging window is lower than the "Operator controlled signal threshold per access technology" the MS shall periodically attempt to obtain service on an allowable PLMN/access technology combination for which the received signal quality of the candidate PLMN/access technology combination is equal to or greater than the "Operator controlled signal threshold per access technology" in accordance with the requirements that are applicable to i), ii), iii), iv) and v) as defined in the Automatic Network Selection Mode in clause 4.4.3.1.1 of 3GPP TS 23.122. For this purpose, the value of the timer TSENSE is configured with an MS implementation specific value with a minimum value of 2 min and a maximum value set to the value applicable for timer T as defined in clause 4.4.3.3.1.1 of 3GPP TS 23.122.

Snippets from TS 23.122:
The averaging window shall be shorter than the value of the timer TSENSE.

The attempts to obtain service on an allowable PLMN shall be as specified below:
c)	If upon expiry of timer TSENSE the received signal quality of the registered PLMN observed over an averaging window is equal to or greater than the "Operator controlled signal threshold per access technology" the MS shall stay on the current selected PLMN. If timer T defined in clause 4.4.3.3.1.1 (see 3GPP TS 23.122) expires while timer TSENSE is running and the received signal quality of registered PLMN observed over an averaging window is lower than the "Operator controlled signal threshold per access technology", the MS shall stop timer TSENSE and shall perform the actions defined in this clause instead of the action defined for timer T expiry defined in clause 4.4.3.3.1.1 of 3GPP TS 23.122.

2. Discussion
2.1. Alignment of averaging window in the duration of timer TSENSE.
It is to be noted that the alignment of the averaging window, during the duration of timer T_SENSE running is UE implementation specific. And since the averaging window is shorter than the value of timer T_SENSE, following cases can occur, depending on different UE implementations of averaging window, durations of averaging window and T_SENSE timer & how the averaging window is aligned w.r.t timer T_SENSE.
Case 1: End of averaging window, coincides with expiry of timer T_SENSE. As shown in below figure points C) & D) coincide. 
Point A) is start of T_SENSE, B) is start of averaging window, Ri s are the instances when UE measures signal quality of the cell, C) is end of averaging window, D) is expiry of T_SENSE.


Figure 1




Case 2: End of averaging window occurs earlier to expiry of timer T_SENSE. As shown in below figures point C) occurs earlier to point D). There are 2 possibilities how this can happen, depending on whether the averaging window starts at the start of timer T_SENSE (Figure 3) or at a point later to start of timer T_SENSE (Figure 2).
Point A) is start of T_SENSE, B) is start of averaging window, Ri s are the instances when UE measures signal quality of the cell, C) is end of averaging window, D) is expiry of T_SENSE.


Figure 2



Figure 3


One can see, quite clearly in the above figures that the end of the averaging window can be at different instances w.r.t the expiry of timer T_SENSE. However the existing text in 3GPP TS 23.122 (If upon expiry of timer TSENSE the received signal quality of the registered PLMN observed over an averaging window is equal to or greater than the "Operator controlled signal threshold per access technology" the MS shall stay on the current selected PLMN) takes care of Case 1 only. It does not take care of the other possibilities s indicated in Case 2.

Observation #1: Alignment of averaging window w.r.t timer T_SENSE is UE implementation specific.

Observation #2: Existing text in TS 23.122 does not cover all possibilites of the alignment of averaging window w.r.t expiry of timer T_SENSE and is incomplete. Hence additional text needs to be added to cover all such possibilities.



2.2 Point of decision to stay camped in current camped PLMN

Based on Figure 2 & Figure 3, we can see that at the end of the averaging window, i.e. RN, the UE might find the average signal quality from R1 to RN to be equal to or greater than the "Operator controlled signal threshold per access technology". Although based on current text, the UE decides to stay camped in current PLMN only at a later point which is the expiry of timer T_SENSE, i.e. at point D). This could be incorrect, as ideally the decision should be taken at end of averaging window right away i.e. RN which is point C). This is because, the actual signal quality at point D) could be less than the "Operator controlled signal threshold per access technology" at that instance. That may impact services in the UE.

Also, the timer T_SENSE in such case continues to run unnecessarily and has no significance, as the UE does not choose to monitor the signal quality after RN i.e. end of the averaging window any further.

This is explained in the figure below. Point A) is start of T_SENSE, B) is start of averaging window, Ri s are the instances when UE measures signal quality of the cell, C) is end of averaging window, D) is expiry of T_SENSE.




Figure 4



Observation #3: The decision to stay camped in current PLMN based on better signal quality is not taken at the right point, depending on several possibilities as discussed so far, and hence needs to be clarified further.

Observation #4: Decision to continue to run timer T_SENSE is of no significance and hence needs to be stopped.


3. Proposal
Hence it is proposed that to cover all possibilities mentioned above, if average signal quality measured over the averaging window turns out to be equal to or greater than the "Operator controlled signal threshold per access technology", and the timer T_SENSE is yet to expire, the UE needs to stop the timer T_SENSE and decide to stay camped in current PLMN at that instance, instead of waiting for T_SENSE expiry.
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