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1 Introduction

One objective of the Rel-13 D2D WID [1] is to enhance the D2D discovery as described below

1) Define enhancements (if needed) to D2D discovery to enable the following features: 

a) Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].

Additionally, according to an incoming LS from RAN1 [2], RAN1 made the following agreements:

RAN1 #80BIS:

	Agreement:

· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits

Working Assumption:

· 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

· It is not intended that the synchronization operation of an out of coverage receiving UE is changed from Rel-12 procedure for detecting another SyncRef UE.


RAN1 #81:

	Agreement:

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

· Behaviour 2 is followed. 

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

· UE transmitting non-PS discovery follows Behaviour 1 

· For UE transmitting PS discovery, eNB configures if Behaviour 1 or Behaviour 2 is followed

· How to differentiate PS and non-PS discovery and details of signaling mechanism are left to RAN2

Agreement:

· A UE participating in PS discovery and using behaviour 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

· Working assumption: An independent set of values of the condition parameters is defined and (pre)configured 

Agreement:

· For a UE participating in PS discovery and using behaviour 2, PSBCH for Rel-12 communication is reused, i.e., exactly the same content without using reserved bits.

· A UE using behaviour 1 does not transmit PSBCH


In this contribution, we discuss the difference between PS discovery and non-PS discovery and make some suggestions for how to specify the necessary control signalling.

2 Discussion
The UE behaviour agreed by RAN1 can be summarized in Table 1 UE behaviour below.

Table 1 UE behaviour

	
	PS discovery
	Non-PS discovery

	In coverage
	eNB decides
	Behaviour 1

	Out of coverage
	Behaviour 2
	Not supported in Rel-13


Behaviour 1 can be briefly described as transmitting SLSSID once every discovery period in which the UE transmits a discovery announcement. This corresponds to Rel-12 behaviour for UEs performing discovery.

Behaviour 2 can be briefly described as transmitting SLSSID and MasterInformationBlock-SL once every 40 ms. This corresponds to Rel-12 behaviour for UEs performing communication.

According to the agreements/working assumptions mentioned in [2], RAN2 needs to investigate:

-
How to differentiate PS and non-PS discovery?
-
When an in-coverage Rel-13 UE is transmitting PS discovery, how does the eNB configure the UE behaviour (Behaviour 1 or Behaviour 2)?
2.1 Differentiation between PS and non-PS discovery
To understand the difference between Public Safety Discovery and Non-Public Safety Discovery, we can use definitions in TS 23.303. In there we find in section 5.3.7 that Public Safety Direct Discovery includes the following functions:
-
UE-to-Network Relay Discovery

-
Group Member Discovery

This implies that a UE may at one time perform non-PS discovery and then switch to PS discovery. 

In Rel-12, the synchronization behaviour is part of RRC and the discovery messages are transparent to the AS. With Rel-13 the synchronization behaviour will depend on the contents of the messages, i.e., whether they relate to PS discovery or non-PS discovery. This implies that RRC needs some higher layer interaction to initiate behaviour 1 or behaviour 2. 
Observation 1 Higher layer interaction is needed for RRC to determine whether to use synchronization behaviour 1 or 2.
This interaction does not need to be terribly complicated. This is an example from Rel-12 (section 5.10.7.2):

A UE capable of sidelink direct communication that is configured by upper layers to transmit sidelink direct communication shall, irrespective of whether or not it has data to transmit:

For our PS/non-PS case a statement like this can be used:

A UE capable of sidelink direct discovery that is configured by upper layers to transmit public safety sidelink direct discovery shall...
We do not think this layer interaction needs to be specified in greater detail than that. Furthermore, such a statement should clarify the FFS left for RAN2 by RAN1.
Proposal 1 The interaction between RRC and higher layers to indicate whether the UE does PS discovery or non-PS discovery does not need to be specified in great detail.

The two different synchronization behaviours would be captured in TS36.331 and be part of RRC. It can be captured in section 5.10.7 of TS 36.331. 

Proposal 2 Add necessary methods to RRC to capture the two synchronization behaviours, possibly using definitions from TS 23.303 to differentiate between PS/non-PS discovery.

2.2 Configuration of UE behaviour in coverage
The most efficient signalling solution is that the eNB configures synchronization behaviours when and only when the UE is performing PS discovery transmission. A UE in coverage may perform PS discovery (e.g. relay selection), or non-PS discovery. Whether the UE will perform PS or non-PS discovery may not always be known to the eNB, e.g. when the UE performs type 1 discovery. As a result, the eNB cannot configure the UE dynamically, i.e. the eNB needs to configure sync behaviour of a UE in coverage, regardless of the UE performing PS discovery or not.

In coverage the eNB decides the behaviour for PS discovery. As this is related to the configuration for discovery, it would be suitable to make it part of sl-DiscConfig. It would also mean that this configuration is supported with both dedicated signalling in RRCConnectionReconfiguration and with broadcast signalling in SIB19.
Proposal 3 Extend existing IEs sl-DiscConfig and sl-SyncConfig to contain the necessary information to configure behaviour 1 and behaviour 2. This also applies to the preconfiguration for PS discovery out of coverage.
An example of ASN.1 code to implement this can be found in the Annex.
3 Conclusion
In section 2 we made the following observations:

Observation 1
Higher layer interaction is needed for RRC to determine whether to use synchronization behaviour 1 or 2.


Based on the discussion in section 2 we propose the following:

Proposal 1
The interaction between RRC and higher layers to indicate whether the UE does PS discovery or non-PS discovery does not need to be specified in great detail.
Proposal 2
Add necessary methods to RRC to capture the two synchronization behaviours, possibly using definitions from TS 23.303 to differentiate between PS/non-PS discovery.
Proposal 3
Extend existing IEs sl-DiscConfig and sl-SyncConfig to contain the necessary information to configure behaviour 1 and behaviour 2. This also applies to the preconfiguration for PS discovery out of coverage.
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5 Annex

SL-DiscConfig-r13 ::=




SEQUENCE {


discSyncTxBeh-r13


BOOLEAN

--TRUE indicates behavior1, FALSE indicates behavior2
}

SL-SyncConfig-r13 ::=




SEQUENCE {


discSyncTxBeh-r13


BOOLEAN

--TRUE indicates behavior1, FALSE indicates behavior2
}


1/4


