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Introduction
In RAN4#78bis, the Intra-frequency Handover requirement for eMTC UEs in CEModeA was agreed [1]. At the same time, RAN2 was also discussing the mobility support for eMTC UEs in CEModeB. In RAN2#93bis, the following agreements were made for the mobility support for eMTC UEs in CEModeB [2]: 

Agreements

1
Add a new IOT bit for handover when UE is configured in CE mode B - target cell may be NC, mode A or B. This bit can only be set if bit 2, 3 is set.

2
Add a new IOT bit for event A3 when UE is configured in CE mode B

In this paper, we discuss Intra-frequency handover requirements for Cat-M1 UEs in CEModeB.
Discussion

Intra-frequency handover requirements for Cat-M1 UEs in CEModeA
The handover requirements for Cat-M1 UEs in CEModeA are defined in terms of handover delay Dhandover, which equals the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [3] plus the interruption time, Tinterrupt = Tsearch + TIU + 20 ms, where:

· Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

· TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the target cell. The actual value of TIU shall depend upon the PRACH configuration used in the target cell.


In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification. Otherwise, it is unknown. The time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements for CEModeA.

Intra-frequency handover requirements for Cat-M1 UEs in CEModeB
Similar with CEModeA cases, the handover delay Dhandover for Cat-M1 UEs in CEModeB should also be defined in terms of the maximum RRC procedure delay plus the interruption time, Tinterrupt . 

If the target cell is known, it is clear that the Tsearch should also be 0ms as CEModeA requirement. Similar with CEModeA case, the interpretation of a known cell should be that it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification.”. 

If the target cell is unknown, the Tsearch, for CEModeA requirement is defined under the condition that the signal quality is sufficient for successful cell detection on the first attempt. Since the UE’s CE mode is configured with the serving cell, and irrelevant to the target cell, we may still keep the requirements that for the scenario that the target cell’s  signal quality is sufficient for successful cell detection on the first attempt for simplicity. If the target cell’s signal quality is not sufficient for successful cell detection on the first attempt for simplicity, we will then use the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13.3.1 for CEModeB [4].
As a summary of above discussion, we have:
Proposal 1: Introduce intra-frequency handover requirements for eMTC UEs in CEModeB;

Proposal 2: Define intra-frequency handover requirements for eMTC UEs in CEModeB similar with the requirements for CEModeA, using the time duration required for intra-frequency cell identification requirements for CEModeB.

Summary

In this paper, we discussed the handover requirements for Cat-M1 UEs in CEModeB. Based on the discussion, it is proposed that 
Proposal 1: Introduce intra-frequency handover requirements for eMTC UEs in CEModeB;

Proposal 2: Define intra-frequency handover requirements for eMTC UEs in CEModeB similar with the requirements for CEModeA, using the time duration required for intra-frequency cell identification requirements for CEModeB.

A companion CR [5] is prepared based on above proposals for the intra-frequency handover requirements for Cat-M1 UEs in CEModeB.
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