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1
Introduction
In the last meetings, how to support mobility in LTE/MTCe2was discussed [1], [2]. 
In this contribution, further analysis on the mobility in RRC idle and connected mode in LTE/MTCe2 is provided and some proposals are made.
2
Discussion
2.1
Mobility in RRC IDLE state
2.1.1
Cell selection
In the previous meetings, RAN2 has agreed that same criterions are reused for cell selection.

	2
Cell selection functionality exists also in the enhanced coverage cases following legacy cell selection as baseline. 


There are two kinds of modification for the criterion S suitability. A) As Qrxlevmin and Qqualmin define the minimum required RX level in the cell, new threshold could be introduced to Qrxlevmin and Qqualmin. B) Define one new offset for the cells supporting EC.
We could see that modification A) does not introduce either new parameters or specification modification. Hence, for simplicity, the cell selection criterion is listed below.
Srxlev = Qrxlevmeas – (QrxlevminEC + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (QqualminEC + Qqualminoffset) - Qoffsettemp
Where, QrxlevminEC and QqualminEC are original Qrxlevmin and Qqualmin with new threshold. 

Proposal 1: Parameters QrxlevminEC and QqualminEC with new threshold for EC cell selection S criterion should be defined.
2.1.2
Cell reselection
In RAN2 #90 meeting, agreements for cell reselection were reached.
	Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs. RAN4 involvement is needed to determine the feasibility, in particular for deep EC.


Therefore, the cell reselection criterion could be reused. As for the cell selection procedure, there are three kinds of parameter modification. In order not have any specification impacts, we propose to define new threshold for QHyst and Qoffset for cell reselection criterion.
Rs = Qmeas,s + QHystEC - Qoffsettemp
Rn = Qmeas,n - QoffsetEC - Qoffsettemp
Where, QHystEC and QoffsetEC are original QHystEC and QoffsetEC with new threshold when the cell in EC mode. 
Proposal 2: Cell reselection criterion should be kept in the intra-frequency cell reselection and same priority cell reselection. New parameters, QHystEC and QoffsetEC with new threshold should be defined. 
2.2
Mobility in RRC connected state
2.2.1
RRM Measurement

When the UE enters into RRC connected mode, the UE will perform measurements so as to find a more suitable coverage level for data transmission. For the cell in normal coverage (NC), the exiting measurement will be available. However, when the UE enters in the cells in EC, more measurements will be implemented and more power will be consumed potentially.  In order to minimize the specification impact, further changing for the measurement procedure is not necessary. In order to select a more suitable coverage level, different threshold, e.g for A1 or A2 could be used for the measurement report. However, the range of RSRP and RSRQ may need to be extended. We should ask RAN1 whether the range of RSRP and RSRQ should be extended for the measurement report in order to find a more suitable coverage level.
Proposal 3: There is no change for the measurement procedure in RRC connected mode. We should ask RAN1 whether the range of RSRP and RSRQ should be extended for the measurement report in order to find a more suitable coverage level.
2.2.2
RLF

In order to detect the downlink radio link quality of the serving cell, the UE shall monitor the downlink link quality based on the cell-specific reference signal. It is necessary to perform RLF in EC mode for the reason that the UE could stop uplink transmission to reduce power consumption and uplink interference when the UE detects RLF. 

The UE shall estimate the downlink radio quality and compare it to the threshold Qout and Qin. The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors. The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to 2% block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors[4]. 
When the UE is served by the cells in the EC, multiple repetitions are required to guarantee its data transmission. In this way, the block error may be impacted when the UE is in the EC. Thus, it would be appropriate to send LS to RAN4 describing that the block error may be impacted when the UE is in the EC and wondering if Qout and Qin need to be redefined.
Proposal 4: Send an LS to RAN4 to ask if for the EC case we can reuse the same rules for Qout and Qin and in that case if any changes are needed.
2.2.3
Handover 
The eNB will configure the UE to perform handover for load balance or good channel condition, when the UE enters into RRC connected mode. However, if the UE needs to support handover to deep EC cell, it would consume more time to perform neighbour cell measurements and this will potentially lead to more power consumption. When the serving cell configures the UE to execute handover to deep EC, more repetitions are performed to make sure the UE could receive the handover command message, and longer data interruption maybe caused. Hence, the handover to deep EC cell for the EC UE should be further considered and we could wait for the RAN4 inputs.
Proposal 5: Handover to low EC cell is supported by Rel-13 EC UEs. Further consideration on handover to deep EC cell is needed and we could wait for the RAN4 inputs.
2.2.4
Low Complexity UE measurement

The low complexity UE in Rel-13 is assigned to use 6 PRBs that are not allocated on the central part of the system bandwidth. In this way, the UE has to tune its RF when the UE performs intra-frequency cell detection, or measurement. In order not to cause unpredictable data transmission interruption, the eNB and UE have to comply with the RF tuning pattern.
The solutions that do not involve specification modification are proposed in this section. The eNB could configure gap for the UE to perform the intra-frequency measurement,  or the eNB configures the DRX for the UE.,and the UE could perform measurement of the neighbor cells during the DRX off.
Proposal 6: The serving cell configures gap or DRX for the Rel-13 low complexity UE to perform measurement for the neighbor cells.
3
Conclusions

In this document, we further analyze the leftover mobility issue in eMTC both in RRC idle mode and connected mode.
And we kindly propose that:
Proposal 1: Parameters QrxlevminEC and QqualminEC with new threshold for EC cell selection S criterion should be defined.

Proposal 2: Cell reselection criterion should be kept in the intra-frequency cell reselection and same priority cell reselection. New parameters, QHystEC and QoffsetEC with new threshold should be defined.
Proposal 3: There is no change for the measurement procedure in RRC connected mode. We should ask RAN1 whether the range of RSRP and RSRQ should be extended for the measurement report in order to find a more suitable coverage level.
Proposal 4: Send an LS to RAN4 to ask if for the EC case we can reuse the same rules for Qout and Qin and in that case if any changes are needed.
Proposal 5: Handover to low EC cell is supported by Rel-13 EC UEs. Further consideration on handover to deep EC cell is needed and we could wait for the RAN4 inputs.
Proposal 6: The serving cell configures gap or DRX for the Rel-13 low complexity UE to perform measurement for the neighbor cells.
4
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