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1. Introduction
This paper discusses the following remaining issues on mobility support for eMTC UEs at the last meeting [1].
Connected mode:

· 15A: The UE shall trigger Radio Link Failure when the radio link can no longer be maintained. It should be possible for the criteria to reflect the extended coverage level of the cell. (Criteria for RLF detection are FFS)

Idle mode:

· FFS: Whether to simplify inter-frequency cell reselection between EC cells, by not using absolute priority cell reselection, but instead rely only on same-priority ranking cell reselection. This can be considered.

· FFS: How to prioritise NC cells over EC cells.
2. Discussion
2.1. Criteria for RLF detection
In the existing specification, RLF is detected by the following criteria [2].
1. Random access problem.
2. Maximum number of RLC retransmission.

3. Upon T310 or T312 expiry.

On the criterion 1 and 2, there is no fundamental issue to apply for EC UEs as it is. The criterion 3, in particular T310 expiry is affected by supporting the EC mode. T310 is started or stopped if N310 consecutive "out-of-sync" or N311 consecutive "in-sync" indication is received from the physical layer, respectively. The out-of-sync and in-sync is determined by comparing the DL radio link quality to the threshold Qout and Qin on the PCell. The DL radio link quality is measured by SINR over the CRS in the PDCCH region. The threshold Qout and Qin are (implicitly) defined in [3]. In spite of the implicit definition of Qout and Qin, it can be envisioned that Qout and Qin are changed by enabling the EC mode. It can further be deduced that Qout and Qin are different depending on the CE level. If these observations are true, it is desirable if appropriate Qout and Qin values can be applied for UEs in the EC mode depending on the CE level. Nevertheless, it is the realm of RAN4 whether different Qout and Qin are applied for the EC UE. Thus, the following is proposed.
Proposal 1: 
The feasibility of applying different Qout and Qin to EC UEs depending on the CE level should be consulted by RAN4.

Assuming that it is feasible, the following options can be considered as to how the UE selects Qout and Qin to use in the EC mode.
Option 1:
The UE in the EC mode uses Qout and Qin for the deepest CE level which the cell provides regardless of the selected CE level based on the measured RSRP/RSRQ.

Option 2:
The UE in the EC mode uses Qout and Qin for the selected CE level based on the measured RSRP/RSRQ.
According to the current agreements, the eNB can learn the CE level which the UE determines from the selected PRACH resource. With this knowledge, the eNB can determine the mount of M-PDCCH repetitions required for the selected CE level. Furthermore, there is the agreement that the UE does not report the CE level change to the eNB. In that sense, even if the UE uses Qout and Qin for the deeper CE level than the selected CE level, the eNB cannot know if the number of M-PDCCH repetitions should be set for the selected CE level or the deepest CE level which the cell provides. For the former case, if the UE moves to the region of deeper CE level and perform RLM based on Qout and Qin of the deepest CE level, the block error rate of PDCCH is increased but the UE would not declare an RLF resulting in experiencing the poor radio quality. For the latter case, if the UE is in the shallow CE level, the number of M-PDCCH repetitions assumed for the deepest CE level is redundant and results in wasting the radio resources. It is noted that M-PDCCH related parameters are different among the CE level according to the latest L1 parameter list (e.g., M-PDCCH common search space for RAR). Due to these viewpoints, Option 2 is suitable for the UE in the EC mode. The following is proposed.
Proposal 2:
The UE in the EC mode should use Qout and Qin for the selected CE level when performing RLM.
To apply diferent Qout and Qin among the CE level, another issue in question is how the UE can obtain Qout and Qin for the selected CE level. The following alternatives can be considered.
Alternative 1:
Qout and Qin for each CE level are specified as in the same way of the existing values.

Namely, the similar condition to Table 7.6.1-1 (Qout) and 7.6.1-2 (Qin) in TS 36.133 is defined for each CE level.

Alternative 2:
The fixed offset value (dB) from the existing Qout and Qin is defined for each CE level in TS 36.133.
Alternative 3:
The eNB configures the offset value (dB) from the existing Qout and Qin depending on the CE level selected by the UE.

Given that the target coverage extension (dB) for each CE level is not defined into the specification and is up to the NW configuration, it is not so clear if the value can be fixed as in Alt.1/2. Nevertheless, this issue has to be consulted by RAN4 as well. The following is proposed.
Proposal 3:

How the UE can obtain Qout and Qin for the selected CE level should be consulted by RAN4.

The necessity to extend T310/T311 is also relevant to the RLF criteria. However, it is treated by the email discussion [91bis#17] and so not discussed in this paper. 
2.2. Inter-frequency cell reselection between EC cells
At RAN2 #91bis, it was FFS whether to use same priority ranking cell reselection only or both absolute and same priority ranking cell reselection. The benefits of using the same priority ranking claimed in the last meeting were;
1) Reduced cost by simplifying the cell reselection mechanism.

2) Lower power consumption by reducing the required measurement opportunity.

1) seems valid if the chipset is developed from scratch. In contrast, if the existing cell reselection has already been implemented, the reasoning seems doubtful. Instead, disabling the part of a feature would require efforts to modify the source code and verify if it works correctly although it depends on how the source program is coded. Given that the feature has already been supported since the first release for LTE (Rel-8). The latter case would be typical.
The practical benefit of 2) depends on the UE mobility. In case of low mobility or stationary UEs, measurement opportunities due to absolute priority ranking are not so frequent. Given that the likely scenario of MTC is low mobility or stationary UEs, the practical benefit seems marginal.
From the above viewpoints, relying on the same priority ranking only would not bring the practical gain. Subsequently, the following is proposed.

Proposal 4:
Both absolute and same priority ranking should be supported for cell reselection between EC cells.
2.3. Prioritisation of NC cells over EC cells
During the email discussion [91#25] before the last meeting, the following alternatives were discussed [4].
Alt 1: Absolute priority cell reselection according to the currently specified logic, where EC cells are assigned lower priority than NC cells. Because S criterion is used when comparing to Threshx (high, low) care need to be taken to compare to the right S criterion (EC or NC), when evaluating for reselection. 

Alt 2: A new specific logical rule, that forbids a UE in NC to reselect to a EC cell, and that makes UE in EC recurringly search for NC cells and reselect to NC cell if available.
As commented by some companies during the email discussion, both alternatives can work. Alt.1 requires the NW configuration that EC cells have to be assigned lower priority than NC cells. Although the cell is not deployed for MTC UEs but for the other UEs in general, such the MTC UE specific priority can be configured by the existing dedicated priority. If preference is asked to decide the solution, Alt.1 is preferred. However, Alt.2 is also acceptable if preferred by the majority. The following is proposed.
Proposal 5:
Prioritisation of NC cells over EC cells can be done by the existing absolute priority ranking on the condition that EC cells are assigned lower priority than NC cells for EC capable UEs.
3. Summary and proposal
This paper discussed the remaining mobility aspects for eMTC. In summary the followings were proposed.
Proposal 1: 
The feasibility of applying different Qout and Qin to EC UEs depending on the CE level should be consulted by RAN4.
Proposal 2:
The UE in the EC mode should use Qout and Qin for the selected CE level when performing RLM.
Proposal 3:

How the UE can obtain Qout and Qin for the selected CE level should be consulted by RAN4.
Proposal 4:
Both absolute and same priority ranking should be supported for cell reselection between EC cells.
Proposal 5:
Prioritisation of NC cells over EC cells can be done by the existing absolute priority ranking on the condition that EC cells are assigned lower priority than NC cells for EC capable UEs.
If Proposal 1 to 3 are agreed, an LS should be sent to RAN4.
4. References
[1] R2-156002, “Draft report of RAN2 RAN2 #91bis, Malmo, Sweden, 05.10 - 09.10.2015,” ETSI MCC.
[2] TS 36.331 v12.7.0.
[3] TS 36.133 v12.6.0.
[4] R2-154888, “Report of the email discussion [91#25][LTE/MTCe2],” Mediatek Inc.
Annex
Definition of Qout and Qin in TS 36.133

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 with transmission parameters specified in Table 7.6.1-1.

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 with transmission parameters specified in Table 7.6.1-2.
Table 7.6.1-1 PDCCH/PCFICH transmission parameters for out-of-sync

	Attribute
	Value

	DCI format
	1A

	Number of control OFDM symbols


	2; Bandwidth ( 10 MHz

3; 3 MHz ( Bandwidth ( 10 MHz

4; Bandwidth = 1.4 MHz

	Aggregation level (CCE)
	4; Bandwidth = 1.4 MHz

8; Bandwidth ( 3 MHz

	Ratio of PDCCH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell or PSCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell or PSCell.

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell or PSCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell or PSCell.

	Note 1:
DCI format 1A is defined in clause 5.3.3.1.3 in TS 36.212 [21].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


Table 7.6.1-2 PDCCH/PCFICH transmission parameters for in-sync
	Attribute
	Value

	DCI format
	1C

	Number of control OFDM symbols
	2; Bandwidth ( 10 MHz

3; 3 MHz ( Bandwidth ( 10 MHz

4; Bandwidth = 1.4 MHz

	Aggregation level (CCE)
	4

	Ratio of PDCCH RE energy to average RS RE energy
	0 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell or PSCell.

-3 dB; when two or four antenna ports are used for cell-specific reference signal transmission by the PCell or PSCell.

	Ratio of PCFICH RE energy to average RS RE energy
	4 dB; when single antenna port is used for cell-specific reference signal transmission by the PCell or PSCell.
1 dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell or PSCell.

	Note 1:
DCI format 1C is defined in clause 5.3.3.1.4 in TS 36.212 [21].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.
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