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1
Introduction
The radio link problems relative to the transmission resource for ProSe communication has been mentioned in [1] and needs further study. This paper addresses service discontinuity issues and discusses possible solutions for support ProSe communcation.
2
Discussion of radio link problem
According to the chairman note in the last RAN2#85 meeting [2], two modes have been provided below.
- In Mode 1, a UE requests transmission resources from an eNB. The eNB schedules transmission resources for transmission of scheduling assignment(s) and data. 
- For Mode 2, UEs are provided with a resource pool (time and frequency) from which they choose resources for transmitting D2D communication.
For in-coverage ProSe UE, the ProSe UE can apply Mode 1 to utilize the transmission resources secheduled by the eNB. Otherwise, the ProSe UE can adopt Mode 2 to transmit D2D communication in the assigned resources pool. However, the transmission resource scheduled by the eNB for the ProSe UE with Mode 1 operation can be various from the resource pool provided to the ProSe UE with Mode 2 operation in other coverage scenarios. If the in-coverage ProSe UE with Mode 1 operation moves out of the coverage of eNB and transmits D2D communication in the same resources secheduled by the eNB, radio link failure will happen. Figure 1 shows one simplify example of radio link failure for ProSe communication without the edge-of-coverage scenario in [3]. In this figure, the transmiting ProSe UE1 moves from the in-coverage area to the out-of-coverage area. 
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Figure1. ProSe communication example
For the in-coverage ProSe UE1 with Mode 1 operation, ProSe UE1 utilizes the transmission resources secheduled by the eNB to establish ProSe communication link with ProSe UE2. If the ProSe UE1 is taken out the coverage of eNB, the ProSe UE1 is supported to use the pre-determined resource pool for ProSe communication with ProSe UE2. If these two transmission resources are not identical, to initialize switching from the old transmission resource to an new one becomes necessary. Otherwise, ProSe UE1 may lose proximity connectivity with ProSe UE2 upon the ProSe UE 1 transitions from in-coverage to out-of-coverage.
3
Solution
However, the problem raised above can be mitigated if the ProSe UE be able to detect the coverage scenario it belongs to. Two possible methodologies are illustrated in the following. One solution is to use distance to detect the mobility for the ProSe UE. The other one is to use signal strength. The scenario for UE moving between In-Coverage and Out-of-Coverage is described in Figure 2.
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Figure 2. UE moving between In-Coverage and Out-of-Coverage

The relationship between time stamp (ti) and relative distance (di) could be modelled by navigation filter such as Kalman filter. The approximated in-coverage and out-coverage time could be determinate via relative distance between UE and eNB as shown in Figure 3. The Approximated Out-Coverage Time (TAOC) described in Figure 3 could be obtained by using relative distance between UE and eNB as following
If for each di ( dCell where i ( [-m, 0], then TAOC = t0 - t-m
The Determinate Approximated In-Coverage Time (TAIC) described in Figure 3 could be obtained by using relative distance between UE and eNB as following
If for each di ( dCell where i ( [0, n], then TAIC = tn - t0
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Figure 3. Approximated In-Coverage and Out-Coverage Time

The decision algorithm to initialize switching from Out-of-Coverage to In-Coverage using relative distance between UE and eNB are given in Figure 4(a). In this case, UE dectects the relative distance (di) from eNB and figure out the Approximated Out-Coverage Time (TAOC), if TAOC is larger than the threshold TO2IS +(, where ( is a small positive number; it would switch from Out-of-Coverage to In-Coverage. The above decision algorithm could only be executing in UE side. The decision algorithm to initialize switching from In-Coverage to Out-of-Coverage is given in Figure 4(b). UE dectects the relative distance (di) from eNB and figure out the Approximated In-Coverage Time (TAIC), if TAIC is larger than the threshold TI2OS +(, where ( is a small positive number; it would switch from In-Coverage to Out-of -Coverage.  The above decision algorithm could be executing in UE side or Network side (such as eNB). If the decision algorithm are executing in both UE and Network sides, they have to adopt the same decision parameters and policies.
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Figure 4(a). Switch from Out-of-Coverage to In-Coverage using relative distance
Figure 4(b). Switch from In-Coverage to Out-of-Coverage using relative distance

Another possible solution is to use signal strength to switch between Out-of-Coverage and In-Coverage. The decision algorithm to initialize switching from Out-of-Coverage to In-Coverage using relative signal strength between UE and eNB are given in Figure 5(a). In that case, UE dectects the received power strength Pi from eNB, if Pi is larger than the threshold PDC+( for a time interval (1, and it would switch from Out-of-Coverage to In-Coverage. Smilaryly, the decision algorithm to initialize switching from In-Coverage to Out-of-Coverage is given in Figure 5(b). In that case, if Pi is smaller than the threshold PDC+(’ for a time interval (2, and it would switch from In-Coverage to Out-of -Coverage.
[image: image6.emf]Start

UE is located outside cell 

coverage

End

Switch from Out-of-Coverage 

to In-Coverage

P

i



P

DC

+ 



?

T

1

> 



1

?

Detect 

P

i

Reset timer 

T

1

No

Yes

No

Yes

[image: image7.emf]Start

UE is located inside cell 

coverage

End

Switch from In-Coverage to 

Out-of-Coverage

P

i

<

P

DC

+ 



’?

T

2

> 



2

?

Detect 

P

i

Reset timer 

T

2

No

Yes

No

Yes


Figure 5(a). Switch from Out-of-Coverage to In-Coverage using signal strength
Figure 5(b). Switch from In-Coverage to Out-of-Coverage using signal strength

According to example models provided above, transition among various coverage senarios can be based on distance and signal strength. When a ProSe UE is in connected state with RRC conncection, the ProSe UE can measure and record its distance and signal strength for ProSe communication while the ProSe UE moves. These informations of distance and signal strength can help ProSe UE in mobility detect the transition among various coverage senarios, which can used to design a switch scheme for the transition among different transmission resources to mitigate the radio failure rate for ProSe communication later on.
Observation 1: Transition among various coverage senarios can be based on distance.
Observation 2: Transition among various coverage senarios can be based on signal strength.
Proposal 1: RAN2 should target detection scheme to differentiate among various coverage senarios.

Proposal 2: RAN2 should discuss switch scheme for support the service contiuative for ProSe communication, which can be based on the information of distance and signal strength.
4
Conclusions

The following observations and proposals are made for RAN2 discussion and decision.
Observation 1: Transition among various coverage senarios can be based on distance.
Observation 2: Transition among various coverage senarios can be based on signal strength.
Proposal 1: RAN2 should target detection scheme to differentiate among various coverage senarios.
Proposal 2: RAN2 should discuss switch scheme for support the service contiuative for ProSe communication, which can be based on the information of distance and signal strength.
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