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1 Introduction
One of the topics to be studied by RAN2 for ProSe enhancements in Release 13 is the support of Public Safety discovery requirements [1].  Such requirements, and associated feasibility, have been studied by 3GPP SA working groups (SA1 and SA2).  In particular, SA2 is currently studying architecture support for extending ProSe in [2] and has agreed on a number of use cases for discovery.  
In addition, extending the ProSe discovery mechanism for partial and out-of-coverage scenarios is in scope for Rel13 [1].
In this contribution, we investigate the impact of supporting these Public Safety discovery use cases in RAN2 using the available transport mechanisms. 
2 Discussion
2.1 Overview of SA2 use cases
SA2 has identified the following use cases for public safety discovery:

· UE-to-Network Relay Discovery

· Group Member Discovery

· UE-to-UE Relay Discovery (out-of-scope in RAN for Release 13)
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 message.  The announcing UE sends a Model A announcement message, which the monitoring UEs receive.  Model B discovery uses two separate protocol messages;
· Solicitation message sent by the discoverer UE 
· A response message sent by any discoveree UEs that receive the solicitation and are configured to respond to the solicitation message
An example of Model B discovery for UE to Network Relay is illustrated below [2].
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 Figure 2 – UE-to-Network Relay Discovery Implemented With Model B

2.2 Model A and Model B Impact to Access Stratum
Model A discovery announcement is already supported today for commercial use cases and is currently transparent to the access stratum.   Provided that the SA2 payload and delay requirements can be met by the applicable D2D transport, there is no need for additional access stratum involvement:   
Observation 1: The delivery of the discovery messages for Model A can remain transparent to the access stratum.  
Model B on the other hand is not currently explicitly supported.  In supporting any of the above cases using Model B, the application layer would be responsible for creation of the messages to be sent over the applicable D2D transport.  The discovery or determination of whether a specific UE should respond to a solicitation message is determined at the application layer.  As a result, there is no need for the AS to know what type of messages it is delivering. 
Observation 2:  The delivery of the discovery messages for Model B can remain transparent to the access stratum.  

Proposal 1: The Model A announcement and Model B solicitation/response protocol should be transparent to the access stratum. 

2.3 Comparison of D2D Discovery and Communications for Implementing Public Safety Discovery
RAN1 identified some of the potential issues/advantages of implementing public safety discovery with either D2D discovery or D2D communications [3].  These are analysed further here. 

2.3.1 Payload

The Rel-12 discovery mechanism only allows for transmission of fixed size, 232 bits, discovery payload.   For relay discovery, the Model A announcement needs to send the message type, discovery type, PLMN ID, Connection Info, ProSe UE ID, status, and Group Info.    The size and specifics of the information in some of these parameters are still being considered by SA2.  SA2 has raised some concerns and is still discussing whether the available 232 bit transport block size for discovery is sufficient to carry this information without imposing restrictions on their values [4]. 
Flexibility in message size for public safety discovery may be a desirable feature, as it may be more scalable for future use cases.    An example of this is the case of UE-to-UE relays, whose application-layer messages will need to support larger discovery messages that include the information from a list of UEs belonging to a group [2].  A flexible message size provided by the transport layer would alleviate the above issues, and also allow scalability to future use cases using the same interface to the transport layer.  Such flexible message sizes are more easily implemented using D2D communications than using D2D discovery.   
Observation 3: Flexible message sizes allows Rel13 target use cases as well as future use cases to be implemented through the same mechanism without changes to AS later on.

The support of payload sizes greater than 232 or of flexible discovery message would have impact on the discovery protocol and would require additional work from RAN1 to be enabled.     

Observation 4:  Enhancements to D2D discovery would be required to support flexible payload sizes or discovery messages greater than 232 bits.  
2.3.2 Latency and Efficiency Aspects

Protocol latency is another aspect which needs to be considered when determining which transport is best suited for public safety discovery.  The transmission period between discovery transmissions is between 320 ms and 10240 ms.  In comparison with D2D communication, where the period can be configured between 40ms and 320ms, D2D discovery would result in a much longer latency at the application layer, unless of course changes are made to the discovery protocol.  For instance, a Model B discovery sequence of solicitation followed by response could not be completed faster than the aforementioned D2D discovery period. 
Observation 5: The use of Rel12 D2D discovery would result in longer delays compared to Rel12 D2D communication, due to the longer discovery periods.

On the other hand, communication was not designed from small/short data transmissions and may be less efficient in terms of power and resource usage.  A UE configured to receive on the PSSCH will need to stay on for the entire scheduling period, ranging from 40ms to 320ms, regardless of how short the actual message is.  However, some optimizations could be considered to mitigate these inefficiencies.
Observation 6:  ProSe Direct Communication, is less efficient in terms of power and resource usage for short data transmissions.   
2.3.3 Support of Out-of-Coverage Discovery Using Rel-12 Discovery Protocol
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 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 (to support inter-cell discovery).  Synchronization for 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, potentially impacting RAN1.  

· 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.

Observation 7: 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. 

Observation 8: Rel-12 communication protocol already supports transmission of data packets of any sizes.
Based on the above observations (3-8) we believe the advantages of using D2D communications outweigh the disadvantages based on the overall impacts we see in RAN2 for support of public safety discovery.

Proposal 2: RAN2 to assume public safety discovery use cases be implemented based on Rel12 D2D communications.

Proposal 3: RAN2 (potentially through coordination with RAN1) should investigate methods to enhance the efficiency of Rel12 ProSe Communication for Public Safety discovery use cases.
3 Conclusion
In this contribution, the question of how public safety discovery use cases can be implemented using Rel12 ProSe Discovery and Direct Communication is investigated and whether enhancements to these are needed for Rel13.  RAN2 is requested to discuss and agree to the following proposals (derived from the accompanied observations):

Observation 1: The delivery of the discovery messages for Model A can remain transparent to the access stratum.  
Observation 2:  The delivery of the discovery messages for Model B can remain transparent to the access stratum.  

Proposal 1: The Model A announcement and Model B solicitation/response protocol should be transparent to the access stratum. 

Observation 3: Flexible message sizes allows Rel13 target use cases as well as future use cases to be implemented through the same mechanism without changes to AS later on.

Observation 4:  Enhancements to D2D discovery would be required to support flexible payload sizes or discovery messages greater than 232 bits.  
Observation 5: The use of Rel12 D2D discovery would result in longer delays compared to Rel12 D2D communication, due to the longer discovery periods.

Observation 6:  ProSe Direct Communication, is less efficient in terms of power and resource usage for short data transmissions.   
Observation 7: Rel-12 discovery protocol cannot be directly re-used for out-of-network operations.
Observation 8: Rel-12 communication protocol already supports transmission of data packets of any sizes.

Based on the above observations on overall impacts and requirements (3-8) we believe the advantages of using D2D communications outweigh the disadvantages.

Proposal 2: RAN2 to assume public safety discovery use cases be implemented based on Rel12 D2D communications.

Proposal 3: RAN2 (potentially through coordination with RAN1) should investigate methods to enhance the efficiency of Rel12 ProSe Communication for Public Safety discovery use cases.
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