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1
Introduction
RAN1 asked about RAN2 view on mobility impacts due to coverage enhancements in [3]. For connected mode it was assumed that no enhancements are needed, however due to lack of time the idle mode mobility impact for coverage enhancement was not discussed. In this paper we discuss necessary idle mode enhancements for mobility, and identify other potential impacts which may arise depending on the outcome of RAN1 discussions.
2
Idle Mode mobility
In the LS, RAN1 have clearly indicated that their assumption is that UEs operating in coverage enhanced scenarios will be delay tolerant and the expectation, as indicated in the LS, is that additional delays and reduced mobility performance is acceptable given the delay tolerant nature of the traffic. 

Furthermore the assumption according to [2] is that these devices will be stationary, or near stationary – since moving UEs will typically not be out of coverage and hence requiring enhanced coverage mode for long periods of time. 

2.1


Scenarios

Actually there are 3 different scenarios for enhanced coverage mode to consider in idle mode and in connected mode. 
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Scenario 1: UE is in a limited coverage cell; UE cannot detect any possible reselection or handover candidates.

· Stationary UE will not need any mobility (typical case)

· Slow moving UE may either move out of coverage completely in case no mobility enhancement can help, or will move towards better coverage of the same eNB (UE may need to switch between enhanced coverage operation and normal operation)


[image: image2]
Scenario 2: UE is in a border area between 2 cells capable of operating in enhanced coverage mode.

· Stationary UE will not need any mobility (typical case)

· Slow moving UE may need to perform a cell re-selection or handover/re-establishment to another cell to operate in enhanced coverage mode (or scenario will be the same as scenario 1)
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Scenario 3: UE in basement or other indoor location where it need to use enhanced coverage operation

· Stationary UE will not need mobility (typical case)

· Slow moving UE (e.g. taking UE out of basement) will simply move to good coverage on the same cell – then any mobility can be performed as normal (similar to scenario 1)
2.2 
Cell Selection

Obviously the UE needs to support some initial cell selection. In order to camp on a cell which can support enhanced coverage operation, the UE somehow needs to know the cell support of enhanced coverage operation. It could be argued, that the fact the UE is able to receive SIBs from that cell (e.g. based on repetitions of SIB transmission) then this would imply enhanced coverage mode is used. However, since the coverage has been enhanced, then the suitability criteria for the cell would allow for a lower Qqualmin and/or Qrxlevmin. Hence we believe that an enhanced coverage cell should broadcast at least an indication of whether enhanced coverage is supported (e.g. in MIB or one of the SIBs) and preferably this should include an indication of the extent which it is supported in the context of suitability criteria – either a separate Qrxlevmin/Qqualmin to be applied for enhanced coverage cell suitability calculation, or an offset to the already transmitted values.
Proposal 1: Cell supporting enhanced coverage operation should broadcast updated suitability criteria to support cell selection in this mode of operation, and imply support of this mode of operation in the cell.
2.3 
Cell Reselection

Even a stationary UE may need to perform cell reselection (in scenario 2 above), the UE would need to know at least whether neighbours support enhanced coverage mode – but suitability criteria for neighbouring cells/frequencies (which would also imply support of enhanced coverage mode) and potentially the cell reselection thresholds for frequencies of cells supporting enhanced coverage mode may need to be updated to take into account the improved uplink and/or downlink coverage. 
This is more important than the handover case which can be recovered via normal RLF procedures, because if the UE attempts to reselect a cell not supporting enhanced coverage mode then this results in excessive battery drain for the UE to attempt reselection and SIB reading, before failing and returning to the original cell – this would happen repeatedly in the scenario 2. Hence the motivation of not including some enhancement is not only to allow mobility support, but also to avoid excessive power consumption – something which should be avoided particularly for some of the device types in question for which it is likely that power consumption optimisations may also be implemented. 

Proposal 2: Neighbour list signalling needs to be updated to indicate the updated suitability criteria of neighbouring frequencies and cells in order to support cell reselection in this mode of operation, and imply support of enhanced coverage operation in the neighbouring cell/frequency. 

3. 
Other Impact

RAN1 are still discussing the approaches to use for achiving coverage improvement for SIB reception, Random Access, etc -- depending on the chosen approaches then we have identified the potential need to modify the following timers, parameters, and procedures: 

Reception of SIBs

· New SI-RNTI for re-transmissions/repetitions. 
· New compact SIBs with reduced content.

· New parameters to specify modified SI window size, scheduling etc.

Random Access

· T300 + T301 extension (when transmitting RRC Connection Request or Re-establishment)

· Random Access Procedure parameter extension 

· preambleretransMax
· contention resolution timer

· RAR response timer / window
· New RA-RNTI
· Potentially new PRACH format.

· Potentially dedicated PRACH resource and/or preamble partition

Paging

· Paging Occasion Calculation
Connected Mode

· Whether DRX should be supported and if parameter extension is needed.
· T311 extension (connection re-establishment procedure). 
· Since SIB acquisition may take longer overall there may be longer timer needed before determining RRC connection (re)establishment failure and moving to idle, e.g. in case of cell re-selection.

· T310 – RLF timer. 
· May need to increase the time before declaring RLF.
General

· Impact to HARQ procedure and parameters.

· RRC (Re)Configuration in dedicated signalling

· The need to configure (E)PDCCH blind search for at least UE-specific search space

Proposal 3: RAN2 need to wait for further decisions from RAN1 before agreeing on any further changes. However, we should compile the open issues noted in this contribution, along with any others raised.
4
Conclusion

In this paper we make the following conclusions: 
Proposal 1: Cell supporting enhanced coverage operation should broadcast updated suitability criteria to support cell selection in this mode of operation, and imply support of this mode of operation in the cell.
Proposal 2: Neighbour list signalling needs to be updated to indicate the updated suitability criteria of neighbouring frequencies and cells in order to support cell reselection in this mode of operation, and imply support of enhanced coverage operation in the neighbouring cell/frequency. 

Proposal 3: RAN2 need to wait for further decisions from RAN1 before agreeing on any further changes. However, we should compile the open issues noted in this contribution, along with any others raised.
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