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1
Introduction
In the last meetings, how to support mobility in LTE/MTCe2was discussed [1].  And some issues are still left for further consideration marked with yellow colour.
Agreements:

CELL SELECTION 

1: To support S-criteria for EC, define new minimum required levels, QrxlevminCE and QqualminCE instead of the legacy levels, Qrxlevmin and Qqualmin

Srxlev = Qrxlevmeas – (QrxlevminCE + Qrxlevminoffset) – Pcompensation - Qoffsettemp

Squal = Qqualmeas – (QqualminCE + Qqualminoffset) - Qoffsettemp

2:, The UE uses normal mode if the cell is suitable according to legacy/normal S criteria, and otherwise, the UE uses EC mode if the cell is suitable according to EC S criteria. 

CELL RESELECTION

3: Intra-frequency Cell reselection and same priority cell reselection is supported by Rel-13 EC UEs.

3a
RAN2 assume that RAN4 will handle cases when SINR <TSINR , e.g. by specifying reduced performance or not specifying performance.

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 ober EC cells. 
5: In case it is decided to support absolute priority cell reselection between EC cells, the current cell reselection priorities are reused for the EC cells, with additional constraints (details TBD) for the case of cell reselection between EC cells and NC cells. 

6: For same priority cell reselection between EC cells, introduce a new parameter TreselectionRAT

CONNECTED MODE

9: Baseline connected mode mobility mechanisms are supported for LC UEs in normal coverage. 

10: Baseline connected mode mobility mechanisms are supported for LC UEs in “shallow” enhanced coverage, e.g. for low cost devices that uses EC to overcome coverage issues dues to cost reductions such as single antenna. 

14: Existing mechanisms for connected mode mobility apply for LC UEs supporting other RATs. Inbound connected mode mobility to LTE is not supported to EC.

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) 
In this Contribution, further analyses on the mobility in RRC idle and connected mode in LTE/MTCe2 is discussed and proposes are offered.
2
Discussion
2.1
Mobility in RRC IDLE state
2.1.1
Cell reselection between EC cells
In the current specification, inter-frequency cell reselection is based on the absolute priority. However, repetition number is introduced in EC modes. The inter-frequency cell reselection criterion should be further studied.
A. The UE operating in EC mode performs cell reselection based on the same priority ranking criterion, the priority for operating in NC mode can be ignored. 
In this option, The UE operating in EC mode will ignore the frequency priority in NC mode and perform measurements of other cells when the serving cell does not satisfy the enhanced coverage S criterion. all the frequencies supporting EC mode is consider as same priority. 
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Figure 2.1-1 Cell reselection based on the same priority ranking criterion between EC cells

B. The UE operating in EC mode performs cell reselection based on the frequency priority, the priority for operating in EC mode can be same with in NC mode. 
In this option, when the UE is camping on the lower priority cell, the UE should always perform cell reselection of the higher priority cells. On the other hand, when the UE is camping on the higher priority cells, the UE should perform cell reselection when the serving cell does not satisfy the S criterion.
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Figure 2.1-2 Cell reselection based on the frequency priority between EC cells
Option A is simple to implement for UE. However, the different priorities for different frequencies are for the load balance consideration. So the priority handling is also useful for EC mode operating, specially, more and more MTC devices will appear in the marketing. 
Hence, we propose one solution that takes both priority and less power consumption into consideration.
( The UE will always perform measurement on the higher priority frequency cells. If the enhanced coverage level of the higher priority frequency cell is same or better than the current one, the UE will reselect to the higher priority frequency cell. Otherwise, the UE stays on the current cells.
( The UE performs lower frequency priority cell reselection procedure when the serving does not satisfy the enhanced coverage S criterion.
It could be seen that, the UE stays in high priority with better enhanced coverage in this solution.
Proposal 1: When the UE in EC mode, the UE will always perform measurement on the higher priority frequency cells. If the enhanced coverage level of the higher priority frequency cell is same or better than the current one, the UE will reselect to the higher priority frequency cell. Otherwise, the UE stays on the current cells. The UE performs lower frequency priority cell reselection procedure when the serving does not satisfy the enhanced coverage S criterion.
If the proposal 1 is agreed, the UE need to judge if the coverage level of target cell reselected is same or better than serving cell and if same or better coverage level is supported by target cell. For example, the coverage level of target cell with high priority is same with serving cell, however the target cell does not support this coverage level, the UE should not reselect this target cell.

Proposal 1a: the UE should know the coverage levels which the target cell supports before the UE reselects this target cell.

2.1.2
Cell reselection between NC and EC cells
The cell reselection procedure between NC and EC cells is the same with that among EC cells, except that the UE should know the coverage levels which the target cell supports before the UE reselects this target cell..
In this way, we propose that:

Proposal 2: The cell reselection rule between EC cells  can be reused for the cell reselection between NC and  EC cell, i.e., same with propose 1 .
2.2
Mobility in RRC connected state
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 RLM in EC mode for the reason that the UE could stop uplink transmission to reduce power consumption and uplink interference. When the UE detects the RLF in the worst enhanced coverage, the UE could follow the current specification to perform the RRC reestablishment procedure.

The common understanding is that the RLF happen for this UE when the highest EC level which the serving cell supports can not work for this UE. However, the different cells may support the different highest EC level. The repetition number of subframe for aggregation measurement of Qin and Qout should be configured to the UE for this serving cell. 
Proposal 3: The repetition number of subframe for aggregation measurement of Qin and Qout should be configured to the UE for this serving cell.

Sometimes The UE can detect the radio link problem even RLF does not happen, i.e. the network does not reconfigure the higher repetition number to the UE in time because the UE move the worse converge (change CE level). If the UE does not inform the network immediately the data sending maybe is delayed. However, the traffic of eMTC is not delay sensitive. Hence, it is not necessary of the UE to indicate to the network that the coverage level has changed which will cause extra signalling consumption immediately.

Proposal 4: The UE should not indicate to the network about the coverage level changing immediately.

In the radio link problem case, when the downlink data is needed to send to the UE, current paging scheme could be reused. The network should page the UE not only when the broadcast messages change, but also when there is downlink data to send. And when the uplink data is needed to send, the UE could trigger the RACH procedure to indicate the network that the CE level has changed.
Therefore, it is proposed that:
Proposal 5: In the radio link problem case, paging could be used to indicate the UE with downlink data to send, and RACH could be triggered with uplink data to send.
3
Conclusions

In this document, we further analyze the leftover mobility issues in eMTC both in RRC idle mode and connected mode.
And we kindly propose that:
Proposal 1: When the UE in EC mode, the UE will always perform measurement on the higher priority frequency cells. If the enhanced coverage level of the higher priority frequency cell is same or better than the current one, the UE will reselect to the higher priority frequency cell. Otherwise, the UE stays on the current cells. The UE performs lower frequency priority cell reselection procedure when the serving does not satisfy the enhanced coverage S criterion.
Proposal 1a: the UE should know the coverage levels which the target cell supports before the UE reselects this target cell.

Proposal 2: The cell reselection rule between EC cells  can be reused for the cell reselection between NC and  EC cell, i.e., same with propose 1 .
Proposal 3: The repetition number of subframe for aggregation measurement of Qin and Qout should be configured to the UE for this serving cell.
Proposal 4: The UE should not indicate to the network about the coverage level changing immediately.
Proposal 5: In the radio link problem case, paging could be used to indicate the UE with downlink data to send, and RACH could be triggered with uplink data to send.
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