3GPP TSG-RAN WG1 #76                                                                  R1-140426
Prague, Czech Republic, 10th – 14th February 2014
Source:
U.S. Department of Commerce
Title:

Out of network coverage discovery for public safety in Release 12
Agenda Item:
7.2.8.2
Document for:
Decision
1 Introduction
Even though out-of-coverage discovery is in the scope of D2D study item, RAN plenary has deprioritised the study of "out of coverage" discovery and focus on discovery mechanism for in-coverage. In SP-130470 [2] and TR 36.843 [1] it is indicated that RAN and (in particular) RAN2 has deprioritised the study of out of network coverage discovery from the D2D SID. In RAN TR 36.843 it is mentioned:
“According to the RAN plenary prioritization, RAN1 and RAN2 will focus on a D2D ProSe discovery mechanism for in-coverage (scenarios 1C and 1D).”

During RAN1#74, RAN1 agreed to include the text proposal [3] in section A.4 of TR 36.843[1], which highlights typical scenarios and requirements for release 12. These requirements were approved and revised by RAN Plenary in RP-13177 [4] to provide guidance to RAN1/RAN2 for public safety related works.
However, there are two public safety requirements in A.4.2.2 and section 4 of TR 36.843 could not be fulfilled unless out-of-coverage discovery is considered in Release 12.

1) Determination is needed regarding within the D2D ProSe Communication which user(s) are in-D2D ProSe Communication-coverage at any given time.

2) Maintaining concurrent D2D ProSe Communication (off-network) and LTE connectivity to EPC is required regardless of whether UEs are in network coverage or out-of-network-coverage (see [10]). The LTE connectivity to EPC for out-of-network-coverage UEs are provided via UE-to-Network Relays.

Requirement 1) is group member status awareness for D2D group communications, whilst requirement 2) mandates associating a group of UEs to a UE-to-Network Relay for the EPC connectivity.
In addition, the out-of-coverage discovery has been in the priority list of Release 12 agreed by SA Plenary and solutions for discovery out of network coverage has been studied by SA2 with possible architecture solutions being described in TR 23.703. There is a LS from SA2 [5] to request RAN, RAN1, RAN2, RAN3 and RAN4 investigating how to fit in the Release 12 timeplan the specification of a solution for ProSe Discovery out of network coverage.
Therefore, this contribution proposes the preference and applications for out-of-coverage discovery from public safety perspective to facilitate the discussions in RAN1.

2 Discussion 

There are two type of discovery defined by SA1, i.e. open discovery and restricted discovery. RAN1/RAN2 has been focus on mechanism of open discovery only, whereas public safety requires restricted discovery for their group member status awareness or UE-to-Network Relay discovery. However, the additional works that are expected in RAN to support public safety restrict discovery for out-of-coverage scenarios are marginal assuming there is a common scheme for timing synchronization across in-coverage, partial-coverage and out-of-coverage for both discovery and communications. Some observations are listed below to support above claim.
1) A common L1 scheme has been expected by RAN1 for open discovery and restricted discovery.
2) Type 1 discovery could be extended to cover partial coverage and out-of-coverage scenarios with marginal efforts assuming there is a common timing synchronization scheme.
3) The public safety restricted discovery is used for out-of-coverage UEs, therefore there is no eNB or EPC (Uu/S1/X2) interactions during the discovery process, which simplifies L2/L3 design comparing with the generic restricted discovery for in-coverage commercial scenarios.

4) The L2 scheme for open discovery could be easily modified to accommodate simplified public safety restricted discovery by retrieving L2 address and processing/interpreting discovered “code” locally.
3 Conclusion
In order to support group member status awareness and UE-to-Network Relay discovery for public safety in Release 12. We proposed the following.
Proposal 1: A unified solution of restricted discovery for in-coverage, partial-coverage and out-of-coverage is preferred.
Proposal 2: Only simplified restricted discovery is considered in Release 12 for two public safety applications, namely group member status awareness and UE-to-Network Relay discovery. Other features of the restricted discovery is postponed to future releases.
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