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1 Introduction

In this document, we discuss the various RAN2 aspects of 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.
2.1 Resource Pool Configuration
We think that 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. 
2.1.1 PS specific resource pool(s)

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 also enable configuration of smaller discovery period for PS discovery. Smaller discovery period can reduce the service interruption time as Remote UE can discover, measure and select the UE-to-Network relay faster. 

Proposal 1: TX/RX Resource pools for public safety discovery should be configured independent of that of commercial discovery.
2.1.2 Pre-configured resource pools
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 are not applicable for out of coverage. So parameters related to these should be excluded in the pre-configured discovery resource pool configuration.
The preconfigured resource pool should not be used while UE is in coverage of Public Safety ProSe Carrier. If the UE does not detect an E-UTRA cell on the Public Safety ProSe Carrier, the UE can use Public Safety ProSe Carrier resources preconfigured in the UICC or ME for out of coverage ProSe Direct Discovery.
Proposal 2: Resource pool configuration for public safety discovery should be included into pre-configuration information. 
Proposal 3: If the UE does not detect an E-UTRA cell on the Public Safety ProSe Carrier, the UE can use Public Safety ProSe Carrier discovery resources preconfigured in the UICC or ME for out of coverage ProSe Direct Discovery.

2.1.3 Geographical Area Check

For Rel-12 all ProSe communication (for a UE) is performed on a single preconfigured Public Safety ProSe Carrier, which is valid in the operating region. Higher layers check validity of the Public Safety ProSe Carrier in the operating region [2]. There is similar issue for public safety discovery for out of coverage operation. We think that the same solution, which was applied in D2D communication (i.e. geographical area check), is also applied to public safety D2D discovery. Since geographical area check related specification is captured in SA2 and CT1, we think it would be good to send LS to inform them to update their specification if needed.
Proposal 4: UE can use Public Safety ProSe Carrier discovery resources preconfigured in the UICC or ME if valid in the operating region. Higher layers check validity of the Public Safety ProSe Carrier in the operating region.
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. RAN1 has discussed this issue and has made the following agreements:

RAN1 #80bis Working Assumptions [3]

· A Rel-13 UE transmitting Type 1 discovery follows one of the following two SLSS transmission behaviours if it transmits SLSS:

· Behaviour 1 (Rel-12 behaviour): The UE in each discovery period transmits SLSS in subframe n determined by Rel-12 behaviour. 

· Behaviour 2: 

· UE in each discovery period in which UE transmits discovery, transmits SLSS every 40ms.

· Actual SLSS transmission is subject to other Rel-12 conditions such as WAN prioritization

· The UE also transmits PSBCH in the same subframe of SLSS transmission.
· Same content as PSBCH for Rel-13 communication UEs is used

RAN1 #81 Agreements [3]

· For an out-coverage Rel-13 UE transmitting Type 1 PS discovery, when it transmits SLSS: 

· Behavior 2 is followed. 

· For an in-coverage Rel-13 UE transmitting discovery, when it transmits SLSS: 

· UE transmitting non-PS discovery follows Behavior 1 

· For UE transmitting PS discovery, eNB configures if Behavior 1 or Behavior 2 is followed
· How to differentiate PS and non-PS discovery and details of signaling mechanism are left to RAN2
· A UE participating in PS discovery and using behavior 2 transmits SLSS every 40ms “as long as the UE has discovery message(s) from higher (i.e. above MAC) layers to transmit on a given carrier” (exact wording up to RAN2)

· Actual SLSS transmission is subject to other Rel-12 conditions

· For a UE participating in PS discovery and using behavior 2, PSBCH for Rel-12 communication is reused, i.e., exactly the same content without using reserved bits.
· A UE using behavior 1 does not transmit PSBCH
The above agreements require the RRC to differentiate between PS and Non PS discovery. Whether discovery message is PS or non-PS discovery is known only at upper layer. So upper layer should inform whether the sidelink direct discovery announcements is related to PS discovery or non-PS discovery when it configures RRC to transmit sidelink direct discovery announcements.
Proposal 5: Upper layer informs whether the sidelink direct discovery announcements is related to PS discovery or non-PS discovery when it configures RRC to transmit sidelink direct discovery announcements.
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: If the UE does not detect an E-UTRA cell on the Public Safety ProSe Carrier, the UE can use Public Safety ProSe Carrier discovery resources preconfigured in the UICC or ME for out of coverage ProSe Direct Discovery.

Proposal 4: UE can use Public Safety ProSe Carrier discovery resources preconfigured in the UICC or ME if valid in the operating region. Higher layers check validity of the Public Safety ProSe Carrier in the operating region.
Proposal 5: Upper layer informs whether the sidelink direct discovery announcements is related to PS discovery or non-PS discovery when it configures RRC to transmit sidelink direct discovery announcements.
4 Reference
[1]. RP-142311, “Work Item Proposal for Enhanced LTE Device to Device Proximity Services”
[2]. TS36.300, “3GPP EUTRA & EUTRAN Overall Description, Stage 2 TS 36.300, Stage 2”

[3]. R2-153011, “LS on Type 1 discovery for partial and outside network coverage”

2/4


