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1. Introduction
Mobility enhancement is in the scope of Rel-14 work-item on FeMTC [1]. In RAN4 82, RAN4 sent an LS to RAN2 requesting signaling support for Early Qin and Early Qout events for enhanced RLM [2] with the following agreements captured 

In principle, it is understood that the events Early Qin and Early Qout should be related to how far UE’s signal quality is from Qin and Qout levels for the configured Rmax, ALmax & CE mode. However, the exact mechanism of triggering the event has not yet been decided. In this document, we present our views on how such events can be triggered. 
2. Discussion
In our earlier contribution [3], we had indicated that events early Qin (Event M2) and early Qout (Event M1) should be based on RLM SNR. In particular, we proposed that UE should trigger 

Event M1 if (RLM SNR - Qout_current) < X and

Event M2 if (RLM SNR - Qin_current) > Y,

where Qout_current and Qin_current are the Qout and Qin values in dB based on the configured Rmax, Almax and CE mode. However, since Qin and Qout values are interpreted by UEs in terms of hypothetical BLER of MPDCCH, it is better to define the events also in terms of hypothetical BLER of MPDCCH. For Qin and Qout, the hypothetical BLER of MPDCCH with configurations (Rmax/2, ALmax-2) & (Rmax, ALmax) respectively are used. The motivation for Event M1 is to assist the network in reconfiguring the UE so that it can avoid RLF. Hence the event has to be triggered prior to the trigger of layer 1 out of sync. At the same time, triggering the event very early is not useful because then it would mean wastage of network resources. Hence, we propose to trigger Event M1 when the UE signal quality is in between Qin and Qout. In particular, we propose that event M1 should be triggered when UE’s hypothetical MPDCCH BLER is greater than 0.1 for a configuration (Rmax/2, ALmax-1). Further, we propose to re-use the evaluation period applicable to Qout for estimation of hypothetical MPDCCH BLER.

Proposal 1: Trigger Event M1 when the hypothetical MPDCCH BLER for an MPDCCH configuration (Rmax/2, ALmax -1) is greater than 0.1 over an evaluation period equal to the evaluation period of associated with Qout.
If Event M1 is triggered based on proposal 1, then Event M1 is likely to be triggered when signal quality at the UE ~4-6dB above the Qout (~2-3dB higher due to halving the repetition and an additional ~2-3dB higher for using one aggregation level lower compared the configuration used for Qout).

The purpose of Event M2 is to assist network to reconfigure the UE with lower Rmax and ALmax when it is good SNR condition, so that network resources and UE power consumption can be optimized. Hence it is desirable that Event M2 is triggered when signal conditions are significantly superior to current Qin levels. We propose that Event M2 should be triggered when UE’s hypothetical MPDCCH BLER is smaller than 0.02 for a configuration (Rmax/8, ALmax -2). Again, the evaluation period applicable to Qin can be re-used for estimation of hypothetical MPDCCH BLER.
Proposal 2: Trigger Event M2 when the hypothetical MPDCCH BLER for an MPDCCH configuration (Rmax/2, ALmax -1) is less than 0.02 over an evaluation period equal to the evaluation period of associated with Qin.

If Event M2 is triggered based on proposal 1, then Event M2 is likely to be triggered when signal quality at the UE ~4-6dB above the Qin (because the repetition factor is 4 times lower compared to configuration used for Qin).
3. Conclusion
In this paper, we present our views of mechanisms for triggering Events M1 and M2 and make the following proposals
Proposal 1: Trigger Event M1 when the hypothetical MPDCCH BLER for an MPDCCH configuration (Rmax/2, ALmax -1) is greater than 0.1 over an evaluation period equal to the evaluation period of associated with Qout.

Proposal 2: Trigger Event M1 when the hypothetical MPDCCH BLER for an MPDCCH configuration (Rmax/2, ALmax -1) is less than 0.02 over an evaluation period equal to the evaluation period of associated with Qin.
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RAN4 sees benefit in introducing a new triggering of events to RLM. The new events are as follows:


Event M1: UE reports early Qout i.e. UE report event Qout offset by X and


Event M2: UE reports early Qin i.e. UE reports event Qin offset by Y


X and Y are fixed values defined in 36.133. The unit and values of X and Y are FFS. 
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