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Discussion
1 Introduction
In RAN2#84, the following agreements were made for “low complexity and enhanced coverage” MTC:
“As starting point RAN2 assumes to support all existing functionality. We will only remove or exclude functionality if it provides clear benefits to do so. (Just for low complexity)


CONNECTED Mode Mobility


Enhanced coverage capable UEs as well as low complexity capable UEs support the existing connected mode mobility procedures. It is up to the NW whether or not to use it (like today). “

The aim of this document is to discuss what sort of issues may impact the use of existing procedures for enhanced coverage mode. 
2 Discussion
2.1 IDLE state mobility 
Cell detection and measurements: For a cell intended to be camped on in “enhanced coverage” mode the cell search and RSRP /RSRQ measurement procedure will be different in that (depending on the level of coverage enhancement needed) the UE will take longer to detect and measure RSRP/RSRQ of a cell. The further impacts of this are discussed below.

However note that in the LS from RAN1 at RAN2#84, it was indicated that UEs operating enhanced coverage mode are assumed to be “close to stationary”.

Cell selection: It seems that a longer cell detection/measurement time of a cell intended to be camped on in “enhanced coverage” mode may impact RAN4 requirements if it is longer than 10 seconds. Also a new suitability (RSRP) threshold for camping would be needed to ensure the UE remains camped on the cell after receiving system information.
Cell re-selection: It would take longer for the UE to detect and measure neighbour cells intended to be camped on in “enhanced coverage” mode. Cells that are in “normal coverage” of the UE would be faster to detect and measure. Cell re-selection rules may need to be modified to verify the following:

·  That the UE would prioritise suitable cells that are within “normal coverage” of the UE over those that are only made suitable via “enhanced coverage” mode. 

· How the UE compares and prioritises intra-frequency cells that are only suitable via “enhanced coverage” mode. It is assumed that the decision would be based on how long is needed to identify suitability for each cell.

· How the UE compares inter-frequency cells, both for normal mode vs. enhanced coverage (i.e. UE camped on a cell in f1 in normal coverage, but detects a suitable cell (only made suitable via enhanced coverage mode) on f2, where f2 has higher priority for camping than f1. It is assumed that the normal coverage mode cells would always have priority, independent of intra-frequency or inter-frequency.

· How the UE compares inter-RAT cells, i.e. would a UE leave UMTS to camp on an LTE cell that is only made suitable via enhanced coverage mode, if LTE has higher priority for camping than UMTS? 
SIB reception restrictions/delays 

It may be beneficial for the operator to be able to restrict the SIBs that need to be sent to UEs requiring enhanced coverage, such that resource overheads can be reduced, as long as information such as that in SIB1/2/14 are received so that the UE can access the network. 

Other SIBs could be scheduled to have a longer reception delay by the UE – which may be acceptable considering that the UE is unlikely to be moving around a lot.

2.2 ACTIVE state
The main driver from Vodafone for specifying a large coverage enhancement for MTC was to cope with scenarios where the UE is deep indoors and stationary, but even in this scenario there may be shadowing effects that make the UE change cell. 
Therefore some form of mobility support would be desirable (but likely to be between a small set of cells). However, it is not likely that the UE would be moving across the network and frequently changing to newly detected cells that it has not previously been aware of, and the further the coverage enhancement required, the less likely it is that the UE will detect cells of other frequencies or RATs.
So it is likely that, when the UE is in an extreme enhanced coverage scenario, handover in ACTIVE state is even less required than in normal coverage, and “RLF+RRC connection re-establishment in new cell” needs to work effectively.
Other approaches such as context forwarding (using UMTS CELL/URA UPDATE-like procedure for LTE) can probably also be avoided in Rel-12.

3 Proposals
The following is proposed:

· To agree for cell re-selection that the UE would prioritise suitable cells that are within “normal coverage” of the UE over those that are only made suitable via “enhanced coverage” mode, independent of the carrier frequency/RAT and priority. 

· To agree to define a method for cell re-selection to allow the UE to identify the highest ranked cell among cells in enhanced coverage mode.

· Additional parameters for cell selection/re-selection are likely needed for UEs in enhanced coverage scenario given that measurement requirements may be different to UEs in normal coverage (due to longer time to decode the CRS, and lower CRS received powers). 
· Reliable “RLF+RRC connection re-establishment” behaviour is definitely required for MTC UEs in enhanced coverage (for low complexity UE and other MTC UEs), so it needs to be verified that this works, also considering the associated cell selection impacts. 

· Modifications or relaxations to requirements to support “Relaxed/delayed handover” for the “enhanced coverage” scenario are not required for Release 12.
· New mobility concepts should be avoided for Rel-12 unless significant issues are foreseen with existing ones.
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