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1. Introduction and Background
In the last few RAN4 meetings there have been discussions on the need to consider interference in the decision to make cell re-selection in IDLE mode [1][2][3]. The focus of that discussion was to look at the HeNB scenario where a HeNB is causing outage to a UE in the macro cell, and this has resulted in an LS to RAN WG2 [4]. 
We also recalled that E-UTRAN Idle Mode cell (re-)selection procedure (extracted from TS36.304) was designed using homogeneous macro-cellular LTE network, where requirements for cell selection procedure are simpler [5]. 
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There may need to have additional measurement quantities in criterion 
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It is worth noting that UE measurement capability and suitable measurement quantities that can be used in the S-criterion are the key factors that will decide whether a UE is capable of camping onto the “best cell”. Currently, only RSRP measurement is used in the S-criterion (as shown above). Also, offset parameters are already specified to handle prioritised cell selection and ping-pong effect. 
The aim of this paper is to highlight that similar problem (albeit less unpredictable) may occur in the macro-macro scenario.
2.
Discussion

In general, macro-cell planning does not consider 100% cell load in all cells. If it did, then this would be a worst-case planning instead of a typical case planning. However it is clear that the worst-case can still happen, i.e. the UE is subject to more interference than was planned for even in the macro-cellular scenario. With respect to the planning of common channels for UEs in IDLE mode, then the operator would need to make a decision on how to set this power, i.e. whether to set it for the worst case or more for the typical loading case. Thus it may not be very obvious as to how to set the power, and there may anyway be cases where UEs are on what is perceived to be the best cell from a signal strength perspective, but the interference is too high for them to receive common channels. It is therefore suggested that 3GPP should ensure that there is sufficient handling mechanism or feature in place to make sure that a UE does not get stuck on a cell where it cannot get service, but which still looks like the best cell from an RSRP perspective.
3.
Proposed way forward and solution
In general, it would seem to make sense that RAN working groups (especially RAN2 and RAN4) consider a generic solution for ensuring that the UE does not get “stuck” on a cell for which it cannot get service. Also it should really only leave the macro cell if it indeed cannot get service in IDLE mode. 

We feel that some simple mechanisms can be found, with very little UE complexity or specification impact, to allow UEs to re-select to other carriers or RATs if they find that they cannot receive mobile terminated calls, or successfully access the network, which would make sure that we have something to cope with all cases. The aim being that the amount of effort spent on a solution is proportionate to the likelihood of occurrence. 
Proposed solution

Here, the solution (which could be used to solve both downlink and uplink interference problems) is where the UE only triggers cell re-selection when it encounters a real problem that affects its ability to make a call. 

· In the mobile-originated case, if the UE does not receive a response from the network after sending reaching maximum power on the RACH preamble, it could decide to autonomously re-select to another carrier/RAT, on which it would attempt the establishment again.

· In the mobile-terminated case, if the UE is not able to successfully decode the paging channel (or PDCCH to receive the Paging-RNTI) after a number of attempts, it could re-select to another RAT.

· If, when trying to receive the broadcast channel, the UE cannot successfully decode it after some attempts, it could decide to re-select to another RAT.

It is acknowledged that this solution may also add some delay to the call setup, but would be a more generic and explicit way of the UE resolving the situation where it cannot get access to the network.

Proposal: It is proposed that we consider this solution as a way (or baseline) to generically solve problems where the UE cannot get access to the network for mobile-originated or mobile-terminated calls.
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