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1 Introduction

In this document, we discuss the various RAN2 aspects for supporting PS discovery in partial coverage and out of coverage scenarios [1].
2 Discussion
Rel-12 type 1 D2D discovery monitoring is composed of resource pool configuration, synchronization and monitoring configured resource pools and Rel-12 type 1 D2D discovery transmission is composed of resource pool configuration, resource pool and resource selection and transmission of D2D discovery and D2D synchronization signal if needed. From now on, we would like to see what can be further enhanced in order to support public safety discovery in Rel-13. 
2.1 Resource Pool Configuration
It is our thinking that a resource pool configuration for public safety discovery will be more or less same as Rel-12 D2D discovery resource pool since we expect no change of the resource selection procedure and the amount of required resource size. 
As a further enhancement compared to Rel-12, we may consider configuring separate resource pool for public safety D2D discovery. Otherwise a non-public safety UE will also monitor public safety D2D discovery unnecessarily and in the opposite direction, a public safety UE will also monitor non-public safety D2D discovery unnecessarily. This will lead to a power consumption, which should be avoided in both public safety case and non-public safety case. Separate resource pool for public safety can enable configuration of smaller discovery period for PS discovery. Smaller discovery period can reduce the service interruption time as Remote UE can discover and select the relay faster
As other enhancement compared to Rel-12, resource pool for public safety should be included in pre-configuration information. Note there was no need to do that in Rel-12 since partial-coverage and out-of-coverage are not supported for D2D discovery. RSRP based resource pool selection and Type 2B discovery is not applicable for out of coverage. So parameters related to these should be excluded in the pre-configured discovery resource pool configuration.
With the preconfigured resource pool, one of the issues we spent a lot in Rel-12 D2D communication was about how the UE determines the corresponding pre-configured resource. There will be similar issue for public safety discovery and we think the same solution, which was applied in D2D communication (i.e. area check), is also applied to public safety D2D discovery. Since area check related specification is captured in SA2 and RAN4, we think it would be good to send LS to inform them to update their specification if needed. 

Proposal 1: TX/RX Resource pools for public safety discovery should be configured independent of that of commercial discovery. 

Proposal 2: Resource pool configuration for public safety discovery should be included into pre-configuration information. 
Proposal 3: In order to determine the corresponding preconfigured resource pool in transmission, same solution as Rel-12 D2D communication (i.e. area check) is also applied into public safety discovery transmission. 
2.2 Synchronization and Transmission of Synchronization Signal
In Rel-12, there are some differences regarding the synchronization and transmission of synchronization signal between D2D discovery and communication as follows: 
	
	SLSS configuration
	SLSS Tx period
	SLSS transmission
	MIB-SL transmission

	D2D discovery
	independent configuration
	per discovery period
	· based on SLSS id in SIB

· when discovery is sent
	No

	D2D communication
	independent configuration
	per 40ms
	· based on SLSS id in SIB and SLSS selection
· regardless of SA/data Tx 
	Yes


In Rel-13, synchronization should be extended in order to support public safety use cases even in partial-coverage and out-of-coverage cases. In order to do that, some may consider defining completely new signal and procedure from the start. However we think both Rel-12 D2D communication and Rel-13 public safety D2D discovery covers same use case (i.e. public safety use) and same coverage cases (i.e. partial-coverage and out-of-coverage in addition to in-coverage), and this radio level synchronization is transparent to actual service or contents. Thus we think it would be very natural to reuse Rel-12 D2D communication synchronization resource and the corresponding behaviors into Rel-13 public safety D2D discovery purpose. This approach will save the time and specification efforts. 
Proposal 4: Synchronization and the corresponding behaviors for public safety discovery should be based on that of Rel-12 D2D communication.
2.3 Discovery Interest Indication
The information indicated by UE for Discovery and communication transmission and reception in Release 12 is as follows:

	
	Discovery
	Communication

	Transmission
	· discTxResourceReq

· Indicates Number of resources every period for transmitting  discovery announcements
	· commTxResourceReq

· Indicates frequency on which UE is interested in transmitting
· DestinationInfoList

	Reception
	· discRxInterest

· Indicates UE is interested in monitoring sidelink discovery announcements 
	· commRxInterestedFreq
· Indicates the frequency on which the UE is interested to receive sidelink direct communication.


From the table we can observe that frequency information is indicated to serving cell only in case of sidelink direct communication. 

Observation: Frequency information is included in SidelinkUEInformation message only for communication transmission and reception.

The sidelink direct communication is performed on PS ProSe Carrier. An RRC_CONNECTED UE served by a cell in another carrier frequency may send a Sidelink UE Information indication to its serving cell when it wants to perform ProSe Direct Communication. The indication contains the intended Public Safety ProSe Carrier.
-
The serving cell indicates with the presence of SIB 18 whether the UE is allowed to send a Sidelink UE Information indication;

-
The serving cell may configure an inter-frequency RRM measurement on the Public Safety ProSe Carrier;

-
Once the UE enters coverage of a cell on the Public Safety ProSe Carrier, based on measurement report the eNB performs inter-frequency mobility to the Public Safety ProSe Carrier;
In Release 13 PS discovery (group member discovery or UE-NW Relay discovery) needs to be supported. In case of PS, the PS UE needs to transmit and receive the sidelink direct discovery announcements on pre-configured PS ProSe Carrier similar to sidelink direct communication. So if sidelink discovery is used for PS discovery then a RRC_CONNECTED UE served by a cell in another carrier frequency may send a Sidelink UE Information indication to its serving cell when it wants to transmit and/or receive sidelink direct discovery on PS Prose Carrier similar to ProSe Direct Communication.
Proposal 5:  An RRC_CONNECTED UE served by a cell in another carrier frequency may send a Sidelink UE Information indication to its serving cell when it wants to transmit and/or receive sidelink direct discovery on PS Prose Carrier. The indication contains the intended Public Safety ProSe Carrier.

· The serving cell indicates with the presence of SIB 19 whether the UE is allowed to send a Sidelink UE Information indication;
· The serving cell may configure an inter-frequency RRM measurement on the Public Safety ProSe Carrier; Once the UE enters coverage of a cell on the Public Safety ProSe Carrier, based on measurement report the eNB performs inter-frequency mobility to the Public Safety ProSe Carrier;
3 Conclusion

In this document, we discuss the resource configuration & synchronization aspects for supporting PS discovery in partial coverage and out of coverage scenarios. We propose the following:

Proposal 1: TX/RX Resource pools for public safety discovery should be configured independent of that of commercial discovery. 

Proposal 2: Resource pool configuration for public safety discovery should be included into pre-configuration information.

Proposal 3: In order to determine the corresponding preconfigured resource pool in transmission, same solution as Rel-12 D2D communication (i.e. area check) is also applied into public safety discovery transmission. 

Proposal 4:  Synchronization and the corresponding behaviors for public safety discovery should be based on that of Rel-12 D2D communication.
Proposal 5:  An RRC_CONNECTED UE served by a cell in another carrier frequency may send a Sidelink UE Information indication to its serving cell when it wants to transmit and/or receive sidelink direct discovery on PS Prose Carrier. The indication contains the intended Public Safety ProSe Carrier.

· The serving cell indicates with the presence of SIB 19 whether the UE is allowed to send a Sidelink UE Information indication;
· The serving cell may configure an inter-frequency RRM measurement on the Public Safety ProSe Carrier; Once the UE enters coverage of a cell on the Public Safety ProSe Carrier, based on measurement report the eNB performs inter-frequency mobility to the Public Safety ProSe Carrier;
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