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1
Introduction
In this contribution, we provide a text proposal for the Technical Report 36.843 [1].
2
Text Proposal
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3
Definitions, symbols and abbreviations

3.1
Definitions

D2D Synchronization Source: A node that at least transmits a D2D synchronization signal.

D2D Synchronization Signal: A signal from which a D2D UE can obtain timing and frequency synchronization.

3.2
Symbols

Void

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 

D2D
Device to device 

ProSe
Proximity based services

D2DSS                D2D Synchronization Signal
PD2DSS              Primary D2D Synchronization Signal

SD2DSS              Secondary D2D Synchronization Signal
PD2DSCH          Physical D2D Synchronization Channel
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4
General Design Assumptions

It is assumed that D2D operates in uplink spectrum (in the case of FDD) or uplink sub-frames of the cell giving coverage (in case of TDD except when out of coverage)

· Use of downlink sub-frames in the case of TDD can be studied further

It is assumed that D2D transmission/reception does not use full duplex on a given carrier.

Time needed for transmit to receive turn-around is assumed to be 624Ts. Time needed for receive to transmit turn-around is assumed to be 624Ts. (Here Ts is defined in Section 4 of [13].)
The ITU-R recommendation in [15] should be taken into account when considering D2D solutions during the course of the study item.
Working Assumption for further study: All data carrying physical channels use SC-FDMA for communication.
For multiplexing D2D signal and cellular signal from an individual UE perspective (at least within one carrier)

· Time division multiplexing (TDM) can be used. This includes a mechanism for handling/avoiding collisions (details FFS)
· The possibility of frequency division multiplexing (FDM) can be studied. The study should handle the near-far effect, impact on waveform and take into account both UE and system aspects. 
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5
Synchronization

A D2D synchronization source transmits a D2D synchronization signal (D2DSS) which may be used by a D2D UE to obtain time and frequency synchronization.  The D2DSS transmitted by a D2D Synchronization Source which is a eNB shall be the Rel-8 PSS/SSS. The structure of D2DSS transmitted by D2D Synchronization Sources other than the eNB is TBD. In cases when at least one D2DSS is received by the D2D UE, which is always the case at least within NW coverage:

· A UE begins to transmit a D2D signal at the time instance of T1-T2.

· T1 is the reception timing of the D2DSS

· T2 is an offset which is positive, negative, or zero.
· Option 1: The reference point in time for the D2D signal transmission time is derived from D2DSS received from a cell (not precluding the possibility that different D2DSSs may be used at different times).

· In this option, the cell may or may not be the serving cell of the UE

· Option 1.1: T2 is fixed in the specification.

· Option 1.2: T2 is configurable by the network.

· Option 1.3: T2 is derived from the PUSCH transmit timing associated with the cell (this option is only applicable in cases when the UE knows the PUSCH timing).

· Option 2: Void

· Option 3: The reference point in time for the D2D signal transmission time is derived from a D2DSS received from UE(s) (not precluding the possibility that different D2DSSs may be used at different times) 

· Option 3.1: T2 is fixed in the specification.

· Option 3.2: T2 is obtained from the one UE(s) 

· Option 4: The reference point in time for the D2D signal transmission time is derived from D2DSSs received from more than one UE 

· Option 4.1: T2 is fixed in the specification.

· Option 4.2: T2 is obtained from the UEs 

· Option 5: The reference point in time for the D2D signal transmission time is derived from an external source, e.g. GNSS

· Other options are not precluded. 

· For D2D discovery signal within NW coverage, Options 1 & 5 are considered for further study.

· For D2D discovery signal outside NW coverage, Options 3, 4 & 5 are considered for further study.

· For D2D communication signal, Options 1, 3, 4 & 5 are considered for further study.

· At least option 1.3 is supported for within NW coverage
Further study is required for the transmission timing in cases when a D2DSS is not received. 

Note that a full definition of “within” and “outside” NW coverage is needed; revisit the relation between the above options and within/outside NW coverage after such a definition is clarified.

Working Assumption: A synchronization source has a physical layer identity known as PSSID
Working Assumption: D2D Synchronization Sources transmits at least a D2DSS that

· May be used by D2D UEs at least to derive time/frequency
· May (FFS) also carry the identity and/or type of the synchronization source(s)

· Comprises of at least a Primary D2D Synchronization Signal (PD2DSS) 

· PD2DSS is a Zadoff Chu sequence

· Length FFS

· May also comprise of a Secondary D2D Synchronization Signal (SD2DSS)

· SD2DSS is a M sequence

· Length FFS
Working Assumption: The concept of Physical D2D Synchronization Channel (PD2DSCH) should be further discussed. This is not implying that such a channel will be defined. The channel may carry information including: 
· Identity of synchronization source
· Type of synchronization source

· Resource allocation for data and/or control signaling

· Data

· others (FFS)
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6
Discovery

6.1
Types of Discovery

At least the following two types of discovery procedure are defined for the purpose of terminology definition for use in   further discussions/studies (note that these definitions are intended only to aid clarity and not to limit the scope of the study):

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis
· Note: Resources can be for all UEs or group of UEs
· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis
· Type 2A: Resources are allocated for each specific transmission instance of discovery signals

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission
Note that further details of how the resources are allocated and by which entity, and of how resources for transmission are selected within the allocated resources, are not restricted by these definitions.

6.2
Physical Layer Design

For inter-cell discovery, synchronous and asynchronous cells deployments should both be studied. The following two options for inter-cell discovery can be considered, including their potential applicability in different scenarios

· By directly or indirectly achieving information about the other cell synchronization reference timing 
· By decoding/detecting asynchronous discovery messages/signals without necessarily prior knowledge of the associated message/signal’s synchronization

· The detailed solution is FFS
Working Assumption: Any UEs that do not have an active timing advance value use T2=0. Such UEs include RRC_Idle UEs in coverage (if transmission of discovery signal is supported for such UEs), and out of coverage UEs that do not have an active timing advance value. For UEs with an active timing advance value is FFS.
Working Assumption: Discovery transmissions use sequence plus message

· It is FFS whether the sequence may be the demodulation reference signal (DMRS) of the message

Working Assumption: For the transmission of a message
· PUSCH structure as defined in [13] and [16] is reused with the following:
· CRC is inserted, FFS between 16 and 24 bits
· Channel coding is used, FFS between Rel-8 turbo and tail-biting convolutional codes
· Rate matching is used for bit size matching and possibly for generating multiple transmissions
· Scrambling is to be used for interference randomization

· FFS whether UE-specific or not

· PUSCH DMRS is transmitted

· Possible additional reference signals is FFS

· Possible modifications to interleaver are FFS

· CP length is FFS

· Detailed RE mapping is FFS

· Guard period details is FFS
· FFS: consider the need for a time-varying hashing/scrambling function prior to channel coding 
For Type 1 discovery the following is agreed to

· Periodic uplink resources are allocated for discovery in a semi-static manner
· [Discovery message transmission resource configuration consists of  number of subframes, a discovery period, and FFS number of PRBs]*
· For in network allocation can be performed using RRC signaling
· Discovery resources within one period of the allocation are divided into time-frequency resources
· Division can be at least FDM and/or TDM
· [Individual discovery message transmission resources are not CDM]*
· [All individual discovery message transmission resources are the same size]*
· UE transmit their discovery signal and receive discovery signals from other UEs subject to half duplex constraint
· Discovery transmissions can use a message of [x = 104]* bits plus sequences
· Sequences can be based on PRACH, SRS, DMRS, and/or PSS/SSS
· Configuring message plus sequence is FFS
· 
· [Study power consumption of RRC_Idle UEs when considering resource allocation for discovery]*

*Working assumption for further evaluation.
6.3
Upper Layer Aspects
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Communication

Discovery is not a required step for groupcast and broadcast communication.

For groupcast and broadcast, it is not assumed that all receiving UEs in the group are in proximity of each other.
For transmission of control signalling on D2D link, FFS between:

· Separate physical channel for control signalling, e.g. similar to PUCCH

· Multiplex control signalling into data channel, e.g. similar to UCI piggybacking on PUSCH, or at MAC level, or via DMRS. 
· FFS whether there could be only control signalling in this case

Working Assumption: For D2D data communication physical channel PUSCH structure as defined in [13] and [16] is reused with the following:
· 24 bit CRC is inserted

· Turbo coding is used

· Rate matching is used for bit size matching and possibly for generating multiple transmissions.

· Scrambling is to be used for interference randomization.
· PUSCH DMRS is transmitted

· Possible additional reference signal is FFS

· Possible modifications to interleaver FFS

· CP length is FFS

· Detailed RE mapping is FFS

· Guard period details are FFS
7.1
Physical Layer Design
Baseline for broadcast communication is that no closed loop physical layer feedback is to be used. This can be revisited if significant benefits of introducing some such feedback are shown.

7.2
Upper Layer Aspects
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