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1 Introduction
At the RAN#60 meeting, a new WI “Low cost & enhanced coverage MTC UE for LTE” was approved [1], with the objective to specify a new UE category for low cost MTC and to provide a relative LTE coverage enhancement of 15dB.
In this contribution, we will discuss the mobility support for low cost MTC and coverage enhancement, as per the request from RAN1 in LS [2].
2 Discussion
2.1 Mobility support for low cost MTC (not in “enhanced coverage mode”)
Regarding the mobility support for low cost MTC, RAN1 asked RAN2 the following question:

RAN1 respectfully asks RAN2 to analyse and feedback on solutions and impacts of the complexity reduction objectives in the work item description on the ability of a new low complexity category/type UE to operate with the same mobility functionality/requirements as other category UEs that are not operating in “enhanced coverage mode”.
Mobility support in RRC_IDLE:
When in RRC_IDLE, legacy category UEs will perform measurements for cell selection and reselection purpose. Low cost MTC UEs will only support reduced downlink data channel bandwidth of 1.4 MHz, however the Narrow Band RSRP/RSRQ measurements will not be impacted because the measurements are performed on the innermost 6 PRBs. Low cost MTC UEs will not be able to perform the WB-RSRQ measurement, however it is questionable whether there are any use cases or any problem for not being able to support this optional feature. RRM measurement requirements might be impacted by the “single RX antenna”, which is subject to RAN4 study.
According to the analysis in [3], for each intra-RAT cell (re-)selection relevant SIB (i.e. SIB3, SIB4 and SIB5), the size will not exceed 1000bits. Based on the eNB implementation, the potential risk where system information message size exceeds 1000bits in case multiple SIBs with the same periodicity are multiplexed together could be avoided. Therefore, with appropriate eNB scheduling, there is no problem for low cost MTC UEs to get the cell (re-)selection relevant SIBs and to operate the same idle mode mobility function as legacy category UEs.
Proposal 1: Low cost MTC UEs could support the same idle mode mobility as legacy category UEs.
Mobility support in RRC_CONNECTED:

When in RRC_CONNECTED, legacy category UEs will perform measurements for handover purpose. For low cost MTC UEs, during the handover preparation phase, the source eNB will communicate the UE type (via UE capability information where UE category is included therein) to the target eNB, hence the target eNB could properly handle low cost MTC UEs during and after the handover. Low cost MTC UEs could also support data lossless handover for RLC-AM DRBs, since the “data forwarding” function still could be supported by the new UE category. 
Therefore, with appropriate inter-eNB information exchange and eNB scheduling, there is no problem for low cost MTC UEs to operate the same connected mode mobility function as legacy category UEs.
Proposal 2: Low cost MTC UEs could support the same connected mode mobility as legacy category UEs.
2.2 Mobility support for coverage enhancement 
Regarding the mobility support for UEs in “enhanced coverage mode”, RAN1 asked RAN2 the following question:

RAN1 respectfully asks RAN2 to provide their view on the potential impacts to the performance of existing mobility functionality and, if the impact is not acceptable, further consider whether any modifications to mobility functionality (especially during data transfer) would be necessary for (ordinary and low complexity) UEs in enhanced coverage mode.
As mentioned in [2], a UE requiring large coverage enhancement is assumed by RAN1 to be close to stationary (e.g. meters in the basement), however mobility and external factors (including someone moving the device) may influence channel conditions and cell camping, so the UE would need to be able to react to such changes appropriately in order to avoid long service outage and avoid large system inefficiencies.
Mobility support in RRC_IDLE:

As a basic function, UEs in “enhanced coverage mode” anyway need to support cell selection. However, it seems that UEs in “enhanced coverage mode” don’t have to support cell reselection since they are close to stationary. When cell camping are affected by external factors (e.g. someone moving the device, which is a rare case), based on the implementation, UE could choose to perform cell selection after the signal quality of the current cell below a threshold. There are several benefits, e.g. reading of cell re-selection relevant SIBs could be avoided, UE complexity and testing effort could be reduced.
Proposal 3: UEs in “enhanced coverage mode” need to support cell selection, however they don’t have to support cell reselection.
Mobility support in RRC_CONNECTED:

When in RRC_CONNECTED, it seems that UEs in “enhanced coverage mode” don’t have to support handover, because:

1) UEs in “enhanced coverage mode” are close to stationary, which means handover is a rare case.
2) The delivery of measurement report and handover command in the Uu interface requires several repetitions (depending on UE’s channel condition), which is not efficient from radio resource perspective.

3) The repetitions of RRC signaling will result in considerable delay for the handover procedure, and it is likely that the RL on the source cell has already broken before the completion of the handover procedure.
4) The occasional data interruption due to lack of handover support is not a significant issue for UEs operating “delay tolerant” MTC applications.

When channel conditions are affected by external factors (e.g. someone moving the device), based on the implementation, after detecting that RL on the current cell is broken, UE could choose to perform cell selection and then initiate the connection establishment on the new cell.
Proposal 4: UEs in “enhanced coverage mode” don’t have to support handover.
3 Conclusion

In this contribution, as per the request from RAN1, we discussed the mobility support for low cost MTC and coverage enhancement, and we have the following proposals:
Proposal 1: Low cost MTC UEs could support the same idle mode mobility as legacy category UEs.
Proposal 2: Low cost MTC UEs could support the same connected mode mobility as legacy category UEs.
Proposal 3: UEs in “enhanced coverage mode” need to support cell selection, however they don’t have to support cell reselection.
Proposal 4: UEs in “enhanced coverage mode” don’t have to support handover.

RAN2 is respectfully asked to discuss and agree on the above proposals, and to capture them in the LS back to RAN1.
The draft LS back to RAN1 is provided in [4].
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