3GPP TSG-RAN WG2 Meeting #84
R2-133821
San Francisco, USA, 11th – 15th November 2013
Agenda item:

7.9.2
Source:
Sony
Title:
Enhanced Coverage Mobility Issues
Document for:

Discussion and Decision 

1
Introduction
RAN1 asked about RAN2 view on mobility impacts due to coverage enhancements in [3]
“Enhanced coverage mode” is only intended for scenarios when a UE is only required to operate “delay tolerant” MTC applications
. RAN1 understanding is that there may be some impact to mobility performance in enhanced coverage scenarios especially due to increased signalling delays associated with the coverage enhancement techniques. But this would seem to be acceptable given the delay tolerant nature of the traffic type. A UE requiring large coverage enhancement is assumed by RAN1 to be close to stationary, 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.

1) 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.


 RAN1 has not made any assumption as to whether this is related to the delayTolerantAccess establishment cause.
2
Discussion

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. 

This basically suggests that, taking into account the RAN1 LS and the technical report from the SI, we do not need to support handover if there are any difficulties in doing so, and rather RLF with re-establishment will suffice - this is what we believe is meant by seamless mobility not being needed in [2]. 
Given the potential increased latency with message transmission in coverage limited scenarios, a UE moving further out of coverage is likely to experience RLF anyway before a handover can be performed. 
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)
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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 Connected Mode
The only scenario above which may benefit from any handover enhancements is in case of scenario 2. However, this should not be a common case, and furthermore since the UE is able to operate under enhanced coverage mode, even performing RLF and re-establishment will already provide better performance than a typical UE in this scenario since the typical UE will anyway not be able to perform a handover in this situation and will be out of coverage for longer (since it cannot operate in the enhanced coverage region). Also in the case that there is another cell with better downlink coverage (e.g. that doesn’t need to use coverage enhanced mode) – the UE will anyway have already found this cell via cell selection/reselection and camped on that cell. 

In all of the other cases the UE is anyway stationary, moving completely out of coverage, or moving into better coverage of the same cell and so cannot be helped by making handover enhancements. Hence we believe that there is no need, or in fact no benefit of attempting to optimise or enhance handover procedures for the enhanced coverage case. 
Proposal 1: No enhancements are needed to support connected mode mobility in the enhanced coverage case. 

2.3 Idle Mode Cell Selection

Regarding idle mode mobility – 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 2: 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.
2.4 Idle Mode Cell Reselection

Finally, in order to properly support 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. 
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 impact 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 3: 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
Conclusion

In this paper we have identified the main mobility scenarios to consider when enhanced coverage operation, and make the following conclusions: 
Proposal 1: No enhancements are needed to support handover in the enhanced coverage case. 

Proposal 2: 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 3: 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. 
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