3GPP TSG RAN WG2 Meeting #92                                                                  R2-156113
Anaheim, US, 16th –20th November, 2015
Agenda Item:
7.4.5
Souce:
 


 Xinwei
Title:
Considerations of connected mode mobility mechanisms for MTC
Document for:  Discussion and decision

1
Introduction
RAN2 #91b [1] achieved agreements on connected mode mobility as below:

·  Baseline connected mode mobility mechanisms are supported for LC UEs in normal coverage.. 
· Baseline connected mode mobility mechanisms are supported for LC UEs in “shallow” enhanced coverage, e.g. for low cost devices that uses EC to overcome coverage issues dues to cost reductions such as single antenna.
· Existing mechanisms for connected mode mobility apply for LC UEs supporting other RATs. Inbound connected mode mobility to LTE is not supported to EC.
· The UE shall trigger Radio Link Failure when the radio link can no longer be maintained. It should be possible for the criteria to reflect the extended coverage level of the cell.
The details of connected mode mobility have not been discussed, thus in this contribution, we analyze the potential implication regarding the connected mode mobility for Rel13 new type of UEs.
2
Discussion
2.1
Measurement procedure for UE in EC mode
Currently, before using for evaluation of reporting criteria or for measurement reporting, UE’s Layer 3 will filter the measured result indicated by physical layer by the following formula specified in TS 36.331[2]:
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where Mn is the latest received measurement result from the physical layer, Fn is the updated filtered measurement result,  Fn-1 is the old filtered measurement result, and a = 1/2(k/4), where k is the filterCoefficent. The smaller the filterCoefficent is, the less impact of layer 3 filtering is.  Consequently, the measured result Fn  is more sensitive to the physical layer measurement result Mn. If k is set to 0, no layer 3 filtering is applicable.

Layer 3 filtering applies a rolling average to the layer 1 measurements, to ensure that a single, unusually high or low measurement doesn't trigger an undesired action. However, this assumption might not be hold in CE scenario. Considering the fluctuation of channel condition in CE scenario is much smoother than NC scenario, to better track the instant measurement value Mn, the filterCoefficent k should be smaller.
Observation 1: Different layer 3 filtering criteria for CE operation seem useful.
Proposal 1: Layer 3 filtering criteria for CE operation might be introduced.

TS 36.331 [2] also specifies some measurement events for measurement reporting purpose. UEs operating at different CE level experience different wireless channel condition. The higher CE level they are operating at, the lower signal strength they experience. Particular parameters, such as threshold-RSRP, threshold-RSRQ, offset and hysteresis which correspond to CE levels, might be introduced. Besides, the time spent on measurement and reporting will increase substantially due to transmission repetitions, CE mode specific TimeToTrigger might also be introduced.
Observation 2: Different measurement report triggering criteria for CE operation seem useful.
Proposal 2: measurement report triggering criteria for CE operation might be introduced.

2.2
Radio link failure recovery procedure for UE in EC mode
Radio link monitoring, radio link failure (RLF) trigger as well as the radio link failure recovery are areas being impacted. RAN2 #91bis agreed that the RLF trigger criteria should reflect the extended coverage level of the cell. This document focuses on radio link failure recovery mechanism.
Currently, UE’s higher layer detects physical layer problems by filtering “in-synch/out-of-synch” indications from lower layer. Specially, The UE is expected to monitor the Reference Signals (RSs) in the downlink. Based on the signal strength of the RSs (i.e., the RSRP), the UE will determine if it can decode the PDCCH based on a certain set of parameters that are provided in Table 7.6.1-1-Table 7.6.1-2, TS 36.133. Each UE has a different RSRP threshold in which it assumes it cannot read the PDCCH. If the Reference signals have enough strength such that the UE can decode consistently the PDCCH, then the link is in-synch, otherwise, the link is out-of-synch. Essentially, this procedure reflects a period of times in which the UE receives low signal strength (the interference condition is reflected by SINR) that it cannot successfully decode a certain number of consecutive PDCCH channels in the downlink.
When UEs detect radio link failure, then they will attempt to recover the radio link by establishing RRC connection re-establishment. However, for UEs operated in CE mode, considering UE’s radio link could be enhanced by several techniques (i.e., change to a higer CE level or perform connection re-establishment procedure). As a sequence, RRC connection re-establishment is no longer the only choice for UEs in CE mode.
Observation 3: The RRC connection re-establishment mechanism seems not to be only choice for UEs in CE mode to rescue the connection.

For those UEs not operating at the highest CE levels, it might be beneficial to rescue the connection by boosting CE level to rescue the connection. That is, base on the filtered measurement result Fn, those UEs could evaluate the potential achievable F’n by boosting CE level. If F’n can satisfy the radio link recovery criteria, then there is no need to reselect another suitable serving cell. Otherwise, those UEs will execute RRC connection re-establishment.
Proposal 3: When detecting RLF, UEs not operating at the highest CE levels might consider boosting CE level before execute RRC connection re-establishment procedure.  
3
Conclusion
This contribution analyzed some issues to support the connected mode mobility for the UEs working in EC mode, the following observations were made. 

Observation 1: Different layer 3 filtering criteria for EC operation seem useful.
Observation 2: Different measurement report triggering criteria for CE operation seem useful.
Observation 3: The RRC connection re-establishment mechanism seems not to be only choice for UEs in CE mode to rescue the connection.

Based on the analysis and observations above, we propose the following:
Proposal 1: Layer 3 filtering criteria for CE operation might be introduced.

Proposal 2: measurement report triggering criteria for CE operation might be introduced.

Proposal 3: When detecting RLF, UEs not operating at the highest CE levels might consider boosting CE level before execute RRC connection re-establishment procedure.  
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