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Introduction
In RAN2#72 it is noted in Chairman’s note [1] that IDLE mode operation of UE is not considered a problem as such for in-device co-existence. However it could still be considered if IDLE mode reselection can be enhanced. Problems in subsequent connection (such as loss of connection or HO because of FDM solution) can be avoided with enhancements in IDLE mode reselection. In this contribution we discuss that whether such optimisations are really required?
Discussion
UE in IDLE state perform cell re-selection based cell ranking. NW provided priority for a given frequency plays an important role for cell re-selection. In RAN2#72 it was discussed based on [2] that in case of in-device coexistence if certain frequency is interfered with ISM, UE can perform some autonomous decision to change the re-selection criterion. This change allows UE to select even lower priority frequency if high priority frequency is affected by ISM. This optimisation can avoid any subsequent issues of message loss during connection setup or UE asking for FDM solution to move away from ISM (i.e. execution of handoff just after UE comes to connected state). 

As per [3] the measurement rules for cell re-selection is given as:

	5.2.4.2
Measurement rules for cell re-selection 

.................................................

.................................................

-
For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority.
-
Otherwise, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to [10].




If we assume that the interfered frequency by ISM is having higher priority than the non-interfered frequency and interfered frequency is current serving cell.

Some inferences can be drawn from the highlighted portion of the rules such as quality of received signal is part of criteria; but it is possible that RSRQ is not affected because of intermittent operation of the ISM. Also measurement is performed once every DRX so highly possible that during wakeup time ISM is kept OFF to receive page reliably. So It is possible that the ISM interfered serving frequency still satisfy the criteria and UE may not look for other frequencies if those frequencies are lower priority.
Simple Optimisation

To force UE to re-select frequency which is not interfered by ISM a simple optimisation could be by considering the interfering (interfered) frequencies priorities to be lower even if NW has signalled it high priority. This may serve a dual purpose

1. If more than one frequency is available for reselection, the above rule prioritizes the non interfered frequencies.

2. If only the interfered frequency is available for reselection, the cell reselection procedures make sure that this frequency is only reselected if the serving cell is considerably low.

The above rule is applicable for both SIB provided priorities and dedicated priorities provided in RRC connection Release whichever is applicable.

Applicability of Optimisation
Though it is possible to easily achieve the optimisation but it is necessary to understand how much significant is this issue. 
The applicability of the optimisation is present when all the below listed conditions are met:

1. Relevent for only one agreed use case (out of 5) i.e. LTE+WiFi offloading case; as only in this case LTE can be in IDLE state while ISM is working. Where as in all other agreed use cases LTE also requires to be in connected state.

2. When ISM is ON then there exist a deployed frequency which is experiencing high interference from ISM.

a. As explained in [4] that WiFi Operation anywhere in ISM (other than lowest 20MHz) affects only the higher 20-30MHz of band 40.

3. The interfered frequency is high priority frequency compared to non-interfered frequency as signalled from NW.
a. If the NW operator has two frequencies for LTE deployment it is possible that both of them can have equal priorities. Though they are free to set priority as per their requirements.

4. UE goes to connected state and ISM still remains ON. It is possible that LTE+WiFi offloading scenario is over before UE goes to connected state and it would be very inefficient to assume when again ISM will be ON.
5. In general this optimisation is applicable for in-device co-existence affected bands i.e. band 40 and 7. More specifically to band 40 as band 7 has already some separation from ISM. So only two band out of many defined bands in 36.101.

Based on above conditions it seems it is fairly corner case. We should reconsider that is it beneficial to add some mechanism for optimisation for a corner case or leave it to UE implementation? As optimisation done for a corner case needs a mechanism which is required to be checked even for the normal case of operation as well. It can also create artificial load imbalance to cause less utilisation of frequencies close to ISM band.
Proposal 1: RAN2 to discuss if IDLE state reselection optimisation for in-device coexistence is really needed for a sufficiently corner case?
Proposal

In this contribution, we present that the IDLE state reselection optimisation in case of in-device coexistence is applicable only to a fairly corner case. 
Proposal 1: RAN2 to discuss if IDLE state reselection optimisation for in-device coexistence is really needed for a sufficiently corner case?
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