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1. Introduction
As the work plan proposed in RP-122009 [1], the objectives of this feasibility study are to evaluate LTE D2D proximity services. Table 1 lists the scenario/scope of this study.
Table 1

	
	Within network coverage
	Outside network coverage

	Discovery
	Non public safety & 
public safety requirements
	Public safety only

	Direct Communication
	At least public safety requirements 
	Public safety only


Public safety is the priority application of this study work. Per the requirements for public safety [2], a public safety ProSe-enabled UE may establish infrastructure connection and ProSe connections concurrently. The related requirements include:
“According to operator policy a UE's communication path can be switched between an EPC path and a ProSe Communication path and a UE can also have concurrent EPC and ProSe Communication paths.”
“Assuming Public Safety ProSe-enabled UEs are in Communication Range, are authenticated and are authorised, a Public Safety ProSe-enabled UE on public safety spectrum, whether or not it is served by E-UTRAN, shall be capable of establishing multiple one-to-one ProSe E-UTRA Communications using multiple ProSe E-UTRA Communication paths, and of exchanging user traffic with each Public Safety ProSe-enabled UE concurrently across these multiple paths.”
“An authorised Public Safety ProSe-enabled UE shall be capable of concurrent communication using the network infrastructure and ProSe Communication with Public Safety ProSe-enabled UEs not served by E-UTRAN whether or not ProSe Discovery is used.”
This paper discusses the radio link failure (RLF) procedure for a public safety ProSe-enabled UE.

2. Discussion 1: RLF recovery procedure
A major problem of radio link is the link reliability. For D2D direct link the reliability problem may be worse. Unlike eNBs that are typically put at a location of relative high level (such as roof top), in many cases D2D UEs are at a similar level. Also user mobility and various obstacles (wall, door, tree, vehicle, mound, etc) between D2D UEs make D2D links more vulnerable than the link between UE and eNB. 

In the context of public safety, a UE may have one or more links in addition to the link to E-UTRAN. Each of these links may fail abruptly. Since the UE has multiple links, in case of RLF, the RRC of the UE firstly needs to identify the link from which the RLF is detected and then the UE could perform the corresponding procedures. In current RRC specification [3], the UE will initiate the connection re-establishment procedure after a RLF is detected. However, this RLF recovery procedure may not be all adequate to the case of D2D RLF because it is to re-establishment the connection between UE and E-UTRAN. Therefore a D2D RLF recovery procedure needs to be considered. 

Proposal 1: RRC shall be able to identify the link from which the RLF is detected.

Proposal 2: The RLF recovery procedure for D2D direct link is FFS.
3. Discussion 2: RLF recovery sequence in case of multiple RLF occurred simultaneous
When a UE established multiple links, each of these links may fail independently, or worse, some of the links fail at a time, or worst, the UE losses all the links simultaneously. The sequence for the UE to perform RLF recovery procedure would be essential especially when some of the failed links are with priority. For example, the recovery procedure of a higher priority link could pre-empt that of a lower priority link. In the context of public safety, the determination of the recovery sequence is more like a policy issue. But the RRC shall have the RLF recovery sequence information such that it could recovery the failed links properly.
Proposal 3: RRC shall have the RLF recovery sequence information. Higher priority link should be recovered first
4. Discussion 3: Service continuity for D2D direct communication
According to the requirement for ProSe communication [22.278]:
“According to operator policy a UE's communication path can be switched between an EPC path and a ProSe Communication path and a UE can also have concurrent EPC and ProSe Communication paths.”
user traffic could be switched between the D2D direct link and the link to E-UTRAN. When a D2D RLF is detected, the RRC will perform the corresponding RLF recovery procedure. If both of the D2D UEs are in coverage of E-UTRAN, in order to ensure service continuity, the UE could redirect traffic flow(s) over the failed D2D link to the EPS connection(s). Service continuity is also of help for public safety. Figure 1 depicts the high level view of the traffic redirection.
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Figure 1. High level view of redirecting traffic from D2D connection to EPS connection
Proposal 4: In order to ensure service continuity, UEs capable of D2D direct communication should be able to redirect traffic flow(s) over the D2D connection(s) to the EPS connection(s).
5. Summary and Proposal
Based on the above discussion, RAN2 is kindly asked to agree the follow proposals.

Proposal 1: RRC shall be able to identify the link from which the RLF is detected.

Proposal 2: The RLF recovery procedure for D2D direct link is FFS.
Proposal 3: RRC shall have the RLF recovery sequence information. Higher priority link should be recovered first
Proposal 4: In order to ensure service continuity, UEs capable of D2D direct communication should be able to redirect traffic flow(s) over the D2D connection(s) to the EPS connection(s).
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