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Discussion and Decision
1 Introduction
At the December RAN Plenary meeting, a work item on enhancing LTE Device to Device Proximity Services was approved, and later revised in [1].  One of the objective of the WI is to support of device to device discovery in partial and out of coverage (OoC) scenarios for public safety use.  
At the last RAN1 meeting, SA2 sent an LS in [3] listing the new use cases for OoC discovery and asking RAN1 for the suitability of R12 Discovery and R12 Communications as transport mechanisms for discovery-type short messages.  RAN1 response LS in [4] provides an answer to SA2.

In this contribution we further study the transport mechanisms options available to support transmission of discovery-type short messages required by public safety use cases.
2 Discussion
2.1 Overview of SA2 Use Cases

SA2 has defined a number of public safety use cases for discovery which were defined in the R13 TR (see [2]).  The use cases of interest for this work item (UE-UE relay is not supported in the WID) are the following:

· UE-to-Network Relay Discovery
· TMGI announcements

· ECGI announcements
· Group Member Discovery

In [2], the above use cases are implemented through the use of both Model A and Model B discovery.  Model A uses a single discovery protocol announcement message (“I am here”) whereas Model B discovery (mostly for relay discovery) uses two separate protocol messages (“Who’s there?”):

· Solicitation message sent by the discoverer UE 

· Response message sent by any discoveree UEs that receive the solicitation and are configured to respond to the solicitation message

At this point it is important to note that there is currently no precise requirement on the payload size and the delay requirements for these messages.  As noted in the SA2 LS, using the Rel-12 discovery mechanisms for all these use cases would limit the content of the messages whereas using a protocol based on D2D communications would alleviate this issue, at the potential expense of resource and power efficiency.
Observation 1: 
Multiple discovery-type messages with potentially different payload and delay requirement may need to be supported.

2.2 Out of Coverage Discovery Specifications Impact
Supporting out-of-coverage discovery requires a number of changes to the existing discovery protocol, which was originally designed for commercial applications under network coverage.   The following protocol aspects would need to be addressed in both RAN1 and RAN2 in order to support or extend Rel-12 discovery for OoC operations:

· Synchronization

Rel-12 Discovery was designed to operate under network coverage with synchronization derived from eNB and with the optional transmission of the SLSS under certain conditions (e.g. to support inter-cell discovery).  Details for synchronization for partial and OoC operations would need to be addressed for the case of discovery. 
· Resource pre-configuration

Rel-12 Discovery does not support resource pre-configuration. 

· Resource pool, periodicity and payload size:

Since Rel-12 Discovery was designed for commercial proximity detection, it is likely that the number of resource pools, the resource periodicity and payload size would need to be revisited to support out-of-coverage discovery.  

· Transport format and encoding:

For new discovery payload, the transport format and encoding will need to be studied.
· Security:

Current security mechanism for Rel-12 discovery requires the UE to maintain UTC time to support integrity protection (and cyphering for restricted discovery).  This requirement would need to be revisited in the context of Out-of-Coverage Public Safety operations.
· QoS:

There is currently no QoS supported when using Type 1 discovery. 

· Capabilities:

For Public Safety use cases, it is likely that the UEs would need to be able to transmit discovery messages not only in their serving cell, but potentially in other frequencies.  UE capability requirements would need to be revisited for public safety discovery.
· Backward compatibility:

Because of the lack of synchronization, Rel-12 discovery UEs (in coverage) would likely not be able to receive discovery message from out-of-coverage Rel-13 UEs.

Observation 2: 
While several procedures from OoC communications could be re-used, Rel-12 discovery protocol cannot be directly re-used for out-of-network operations.
As suggested by some companies in SA2, supporting out-of-coverage discovery through the D2D communications protocol allows more flexibility and extensibility for the message sizes.  From a RAN protocol standpoint, D2D out-of-coverage communications for public safety use case is already supported and transmission of discovery messages could be transparent to the access stratum and could potentially be backward compatible. 
Observation 3: 
Several procedures from Rel-12 OoC communications could be reused and the communication protocol already supports transmission of data packets of any sizes.
2.3 Small D2D Communications Data Payload Efficiency
One potential drawback of using D2D communications protocol to carry discovery-type messages (DtC) is the increased overhead associated to the transmission of the PSCCH (resource efficiency) and the overhead associated to monitoring during the entire scheduling period (power efficiency) which have been identified in the response LS.
We note that the overhead associated to the PSCCH transmission is directly linked to the payload size flexibility offered by the D2D communications protocol.  While it could be envisioned that a set of fixed size discovery payload could be defined and the UE could be blindly determined the size, this approach would be trading off resource efficiency for UE power efficiency.
There are various options for improving the power efficiency of D2D communications when small amount of data is being transmitted.  One very simple approach is to configure a pool with short scheduling period (e.g. 40ms) for traffic that is known for short data payload (e.g. discovery-type messages).  This approach may result in resource segregation but has the advantage of already being supported in Rel-12.  Another option could be to indicate via the PSCCH the number of PDUs transmitted during the scheduling period.
Observation 4: 
There exist simple solutions for improving the efficiency associate to the transmission of discovery-type messages using D2D communication protocol.

2.4 Summary

Based on the above observations we believe that using D2D communications to transmit the short and variable size discovery-type messages required by the public safety use cases outweigh the disadvantages based on the overall specification impacts.

Proposal 1: Public safety discovery transmissions use Rel-12 D2D communications transport mechanism as a baseline.

Proposal 2: Investigate improvements to the Rel-12 D2D communications transport mechanism to support short discovery-type messages for Public Safety use cases.
3 Conclusion
In this contribution we investigate the impact of partial and out-of-coverage transmission of discovery-type messages on the Rel-12 D2D discovery and communication protocol and made the following observations:
Observation 1: 
Multiple discovery-type messages with potentially different payload and delay requirement may need to be supported.

Observation 2: 
While several procedures from OoC communications can be re-used, Rel-12 discovery protocol cannot be directly re-used for out-of-network operations.
Observation 3: 
Rel-12 communication protocol already supports transmission of data packets of any sizes.

Observation 4: 
There exist simple solutions for improving the efficiency associate to the transmission of discovery-type messages using D2D communication protocol.

We further propose the following:
Proposal 1: Public safety discovery transmissions use Rel-12 D2D communications transport mechanism as a baseline.

Proposal 2: Investigate improvements to the Rel-12 D2D communications transport mechanism to support short discovery-type messages for Public Safety use cases.
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