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1 Introduction

LTE D2D Proximity Service WI was agreed in RAN#63. In the corresponding WID [1], two modes of resource allocation mechanisms are to be specified:
2)
Specify resource allocation mechanisms for D2D discovery and broadcast communication [RAN1, RAN2] 

a)
Distributed resource allocation mechanisms from allocated resource pool(s), for D2D discovery and broadcast communication [RAN1, RAN2] 

b)
eNB resource allocation mechanisms, for D2D discovery and broadcast communication [RAN2, RAN1]
And according to the RAN1#76 chairman’s note [2], definition of in-coverage, out-of-coverage and edge-of-coverage is indicated as FFS. In this document, we would like to see more on the edge-of-coverage case. 
2 Discussion
Originally ‘edge-of-coverage’ concept was proposed in order for the service continuity in the radio link failure and handover failure case. In the cases, it is said it probably takes several seconds up to the determination of radio link failure or handover failure, so it would bring the unacceptable delay until resuming D2D communication if the UE was in the middle of D2D communication by the resource allocation Mode-1. With this reason, some companies thought some optimization would be required in order to reduce the delay [3]. However to us, the need of this optimization is not so clear.  
First, we can already reduce this delay quite much by configuration options. Based on the current specification [4], if the UE detects radio link failure (i.e. poor radio condition in DL and UL) or handover fails, the UE initiates RRC connection re-establishment procedure. However the timers and counter to determine radio link failure or handover failure are configurable parameters. For instance, T310 for radio link failure and T304 for handover failure. So if the eNB is aware that the UE is in the middle of D2D communication, the small value of T310 or T304 can be configured for that UE. For instance, T310 can be configured as ‘ms0’, ‘ms50’, ‘ms100’ or ‘ms200’ and T304 can be configured as ‘ms100’ or ‘ms200’. 

[Observation-1]: The delay up to the detection of radio link failure or handover failure can be reduced much by the proper NW configuration. For instance up to one or two hundreds ms. 
Second, the service requirements for D2D communication are specified in [5]. However there is no service requirement regarding the delay point of view. So it seems not clear whether for instance, 1 second delay is really problem in D2D communication. With the proper NW configurations described in the Observation-1, for instance, the delay would be up to one or two hundreds ms. Is it still problem in the D2D communication? 
[Observation-2]: There is no service requirement for D2D communication in the delay point of view.
Third, as described in the above, radio link failure because of poor radio condition in DL/UL or handover failure has been already defined. The main issue would be if that delay is significant problem in those scenarios, about how the UE quickly re-initiates D2D communication. So to us, the scenarios are already in the specification, i.e. radio link failure or handover failure, and the issue is actually about UE behavior in the corresponding cases. 

[Observation-3]: The concerned cases, i.e. radio link failure or handover failure, are already in the specification and the main issue would be the UE behavior which should be defined in the stage-3 later. 
With all Observations in the above, the following proposals are made: 
[Proposal-1]: RAN2 is asked to discuss whether the indicated delay is really problem in D2D communication.

[Proposal-2]: RAN2 is asked to discuss whether it really needs to define new additional state (“edge-of-coverage”) for D2D communication and the new criterion to determine this new state. 
3 Conclusion

In this contribution, we have seen the issue what the “edge-of-coverage” is for, and the following Observations and Proposals are made: 
[Observation-1]: The delay up to the detection of radio link failure or handover failure can be reduced much by the proper NW configuration. For instance up to one or two hundreds ms.

[Observation-2]: There is no service requirement for D2D communication in the delay point of view.

[Observation-3]: The concerned cases, i.e. radio link failure or handover failure, are already in the specification and the main issue would be the UE behavior which should be defined in the stage-3 later.

[Proposal-1]: RAN2 is asked to discuss whether the indicated delay is really problem in D2D communication.

[Proposal-2]: RAN2 is asked to discuss whether it really needs to define new additional state (“edge-of-coverage”) for D2D communication and the new criterion to determine this new state.
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