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1. Introduction

The UE idle behaviour in limited service state has been discussed in RAN2#66bis meeting. And there is no consistence after email discussion. In this document we try to clarify our view on the reselection rules related to emergency call for UE in limited service state. 
2. Discussion
At last meeting it is agreed that one indicator in the system information per cell is configured to indicate whether IMS emergency call is supported or not in current cell. And according to the email discussion majority people agree that the indicator is only valid for those UE in limited service. In network sharing case this indicator will be set TRUE as long as one or more PLMN support IMS emergency call.

When UE is in limited service mode the service UE can get is limited e.g. emergency call and ETWS etc. so if current cell doesn’t support IMS emergency call UE should choose to select or reselect to a cell which support IMS emergency call.
Normally cell reselection is triggered due to radio variation or priority. if extra triggered is defined for UE in limited service then sort of pingpong may occur. Here is one example in Figure 1. Originally UE camped on cell A. Since cell A doesn’t support IMS emergency call so UE is forced to reselect to cell B whose priority is lower than frequency of cell A. Since normal priority based cell reselection rule is will working UE gonna come back to cell A immediately.
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Figure 1: Ping-Pong in cell reselection for UE in limited service state
Up to what cell B is there are three scenarios: 
Scenario 1:  UE in limited service state reselect to other supported CS RAT from E-UTRAN (figure1)
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Figure2: from E-UTRAN to other supported CS RAT
Based on the current specification, normally UE shall only apply the priorities provided by system information from current cell when UE is in camped on any cell state. At last meeting it is proposed in[1] [2]  that UE in limited service state should ignore the priorities provided in SI when perform cell selection/selection from current cell which doesn't support emergency call to other acceptable cell of any supported RAT. Suppose the other RAT is GERAN and UTRAN. Then we found that in section 6.6.6 of 45.008(GERAN) and section 5.2.2.5 of 25.304(UTRAN) both says that " In this state if the UE supports CS voice services, the UE shall avoid reselecting an acceptable cell of E-UTRA regardless of priorities provided in system information of current cell.". That means once UE reselecting from E-UTRAN to GERAN or UTRAN UE is not allowed to come back to the acceptable of E-UTRAN.

From the above description we can see the current specification of GERAN and UTRAN has considered Ping-Pong and has resolved this problem by ignore the priorities of source frequency provide in reselected cell.
Scenario 2: UE in limited service state reselect to the cell in another cell on the different frequency within the E-UTRAN (figure 2).
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Figure 3: inter-frequency within E-UTRAN
In this scenario as the figure 2, similar Ping-Pong occurs as in scenario 1. When UE reselect to an acceptable cell within E-UTRAN which support IMS emergency call. If priority of the frequency which UE reselected is lower than current frequency, UE will come back immediately after few seconds for the reason the priority. Then the Ping-Pong happens. There is not corresponding solution about how UE can resolve this problem in the specification. To avoid UE back to the frequency which the source cell on similar scheme could be taken as inter-RAT case i.e. UE can avoid reselecting back to the source frequency by ignoring the its priority in the system information of the reselected cell when considering come back the acceptable cell of the source frequency which doesn’t support IMS emergency call.
Proposal 1:
After UE reselect to an acceptable cell which support emergency call, it shall ignore the priority of the source frequency in the system information when reselecting back to the acceptable cell of the source frequency which doesn’t support IMS emergency call.
Scenario 3: UE reselect the intra-frequency acceptable cell
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Figure 3: intra-frequency within E-UTRAN
As for intra-frequency case similar Ping-Pong occurs due to conflict between the additional reselection rule and best radio condition principle. Here is one example .The radio condition of cell A which not supports emergency call is better then cell B which support the emergency call which supports emergency call, if UE reselect from cell A to cell B for the reason of emergency call, than the UE will reselect back to the cell B immediately for the reason of radio condition. It is believed that best radio condition principle should be of higher priority. First of all UE would suffer from DL interference if emergency call is triggered. 2nd it is hard for UE to remember all the acceptable cell around which doesn’t support emergency call. 
Proposal 2: No intra-frequency cell reselection will be triggered due to current acceptable cell not supporting emergency call.
3. Conclusion
This document discusses about UE idle reselection rules in limited service state in three scenarios. The following way forward is proposed: 
Proposal 1:
After UE reselect to an acceptable cell which support emergency call, it shall ignore the priority of the source frequency in the system information when reselecting back to the acceptable cell of the source frequency which doesn’t support IMS emergency call.
Proposal 2: No intra-frequency cell reselection will be triggered due to current acceptable cell not supporting emergency call.
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