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1. Overall Description:

RAN1 would like to note the following agreements in RAN1 relating to D2D synchronization signal design and procedure, measurement and transmission timing. 
Agreements and working assumptions related to D2DSS Signal Design


	A D2D Synchronization Source transmits at least a D2D synchronization signal (D2DSS).

-
The transmitted D2DSS may be used by a UE to obtain time and frequency synchronization. 

-
Working assumption: A synchronization source has a physical layer identity known as PSSID.

Working assumption: D2D Synchronization Sources transmits a D2DSS that:

· Comprises of at least a Primary D2D Synchronization Signal (PD2DSS) 
· PD2DSS is a Zadoff Chu sequence
· also comprise of a Secondary D2D Synchronization Signal (SD2DSS)
· SD2DSS is a M sequence
For PD2DSS,
· Sequence: New root indices {26, 37}
· Waveform: SC-FDM without DFT-precoding
· Number of symbols in a subframe is 2
For SD2DSS,
· Sequence: Same sequence as Rel-8 SSS
· Waveform: SC-FDM without DFT-precoding with reduced power with respect to PD2DSS
· Number of symbols in a subframe is 2

For SD2DSS:

· A maximum power backoff will be specified for SD2DSS w.r.t. PD2DSS, with the value to be decided by RAN4
· It is up to UE implementation when to use the maximum power backoff
· Inform RAN4 that the maximum power back off for SD2DSS due to PAPR/CM is to be decided by RAN4 
· RAN4 may consider PAPR/CM reduction techniques when deciding the value
PD2DSS symbols are adjacent - no changes in signal design

SD2DSS symbols are adjacent

· Normal CP symbol locations:

· PD2DSS: l = 1 and 2 in the first slot 
· SD2DSS:  l = 4 and 5 in the second slot

· Extended CP symbol locations:

· PD2DSS: l = 0 and 1 in the first slot 
· SD2DSS:  l = 3 and 4 in the second slot

Antenna port X (where X is a new AP defined by the spec editor) is used for transmission of PD2DSS, SD2DSS

· At least for synchronisation resources that are not used for both communication and discovery, in-coverage UEs may assume the same Doppler shift/spread for the DMRS (for PD2DSCH) and PD2DSS within the same synchronization resource
· Exact wording for specification is up to the Editor(s)
· Note that from the receiving UE’s perspective, the composite received signal may come from different UEs

· How/if this needs to be captured in the specification is to be proposed by the Editor(s)

A synchronization resource contains, in a sub-frame: 

· 2 PD2DSS symbols: sequences in the different PD2DSS symbols use the same root indices 

· PD2DSS is 62 length Rel-8 PSS sequence mapped centrally symmetric around D.C. frequency
·  2 SD2DSS symbols: 

· The SF0 sequence is transmitted on both the symbols. 

· SD2DSS sequences are length 62 and centred on d.c.

The set of D2DSS that can be transmitted by a UE is divided into two groups:
· D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB

· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB
D2DSSue_net is defined by PD2DSS root index 26 on both symbols

D2DSSue_oon is defined by PD2DSS root index 37 on both symbols

The PSSID is entirely indicated by the D2DSS. 

· D2DSS ID in D2DSSue_net has range {0-167}

· D2DSS ID in D2DSSue_oon has range {168-335}

· PSSID is the same as D2DSS ID

· Note that the index in the agreement where the index of the D2DSS sequence in D2DSSue_oon is the same as the index of the D2DSS sequence in D2DSSue_net assumes that the index is relative to the start of the range of the respective set of sequences. 



Agreements and working assumptions related to PD2DSCH Signal Design and Content
	For PD2DSCH,

· Only transmitted from synchronization source

· QPSK modulation

· TBCC (Rel-8 TBCC)
· 16bits CRC
· Message scrambling sequence is derived from PSSID
· Multiplexed in the same PRBs with D2DSS
· 2 DMRS symbols are provided for PD2DSCH demodulation, in the same locations as PUSCH

· PD2DSCH is mapped to the central 6 PRBs in all symbols in the subframe except D2DSS symbols, DMRS symbols and the last symbol. 

· PD2DSCH is rate-matched around D2DSS and DMRS; the last symbol is punctured

PUSCH RE mapping including channel interleaver is used for all D2D channels. 
PD2DSCH contents: 

· DFN: 14 bits = 10 bits counter + 4 bits offset

· TDD UL-DL config: 3 bits: 

· In case of FDD, this field is set to 000, purely for the purpose of decoding of PD2DSCH and does not imply any other UE behaviour

· The UE is assumed to know a priori the duplex mode of the carrier

· In-coverage indicator: 1 bit

· Sidelink system bandwidth: 3 bits

· Reserved field: 20 bits set to a SIB-signalled or preconfigured value in Rel-12

· Inform RAN2 about the above content for PD2DSCH - include in LS to RAN2 and RRC spreadsheet. 
· Indicate to RAN2 that the resource pool preconfiguration can be per value of system bandwidth.

Communication UEs transmitting D2DSS transmit PD2DSCH in in-coverage, out of coverage cases

In coverage UEs participating only in discovery do not transmit PD2DSCH
PD2DSCH periodicity is same as D2DSS periodicity 



Following parameters are agreed as well for PD2DSCH signal design:

	
	Scrambling 
	DMRS base sequence 
	DMRS 

	
	Cell ID
	RNTI
	Slot
	Code
	Group
	Sequence
	Delta shift 
	Cell ID
	CS 
	OCC 

	PD2DSCH 
	D2DSS ID 
{0-335}
	Fixed to 0 
	Fixed to 0 
	0 
	Disabled 
	Disabled 
	0 
	D2DSS ID bits 4-9
	D2DSS ID bits 1-3
	D2DSS ID bit 0


Further, following agreements were made for D2DSS/PD2DSCH:

	D2DSS and PD2DSCH have equal CP length

Reception of D2DSS transmitted by a UE does not require blind detection of CP length

The CP for D2DSS & PD2DSCH (when supported)  can be configured independently from other CPs

In coverage, D2DSS & PD2DSCH (when supported) open loop power control parameters, i.e. P0 and alpha, can be independently configured from power control parameters of other channels

DCI format 5 power control parameter applies to D2DSS and PD2DSCH as well as Mode 1 SA and Mode 1 data:
· starting with the first SA period that starts at least 4 subframes after the subframe in which the DCI 5 is received until the end of the SA period
If multiple DCI5 are received within the SA period, the last one that was received at least 4 subframes before the start of next SA period will be used to determine all the included parameters for the next SA period


· 
· 
· 
· 
· 
·  


Synchronization procedure:

RAN1 would like to note additional agreements made prior to the agreements sent to RAN4 in R1-145298 (and some of the FFS below have been resolved):

	Working assumption: Before starting to transmit D2DSS, a UE scans for D2D Synchronization Sources.
· If a D2D Synchronization Source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS.

· UEs may transmit at least D2DSS derived from D2DSS received from a D2D Synchronization Source.
· If a UE transmits D2DSS, the rules for determining which D2D Synchronization Source the UE uses as the timing reference for its transmissions of D2DSS are described in Section 3.2.2.

· If no D2D Synchronization Source is detected, a UE may nevertheless transmit D2DSS.
· A UE may reselect the D2D Synchronization Source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the D2D Synchronization Source(s).

For out-of-coverage
· A UE can become a D2D Synchronization Source if received signal strength of all received D2DSS(s) by the UE are below X dBm 
· The value of X dBm is pre-configured
· The value of X can be infinite, i.e., every UE can become a D2D Synchronization Source
· Set of other possible values of X is FFS

· synchSourceThres (i.e., X) has the same range as the in-coverage RSRP thresholds, excluding values –infinity and -115dBm, i.e., {-110 … -60 (increments of 5), +infinity}dBm
For in-coverage UEs, 

· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND/OR FFS other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls OR all of the following conditions are satisfied: 

· an RSRP threshold for communication D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the UE transmits a discovery message in the discovery pool, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, OR all of the following conditions are satisfied: 

· an RSRP threshold for discovery D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.


Following additional clarification was agreed in RAN1:

	Agreed clarification: For D2D communication both in-coverage and out-of-coverage, the transmission periodicity of D2DSS in each synchronization resource is 40ms, subject to the other already-agreed conditions. 


syncSourceThresh Measurement

	· UE measurements for SynchSourceThresh are based on DMRS in the central 6 PRBs in the subframe of D2DSS/PD2DSCH transmission
· The measurement is defined as the linear average at least within one subframe over the power contributions (in [W]) of the resource elements that carry DMRS for a given D2DSS ID 

· Each measurement reported to higher layers is made using only one synchronization resource

· Exact wording to be determined by the spec editor when writing the CR


Transmission timing offset 
	For in-coverage UEs

· D2DSS uses DL timing

· Discovery (both Type 1 and Type 2B) uses DL timing

· SA (both Mode 1 and Mode 2) uses DL Timing
· For Mode 1, Data timing uses UL Timing

· For Mode 2, Data uses DL Timing
DL timing := T2 = 0 (FDD) and T2 = 624TS (TDD)

UL Timing := TA + DL timing

Mode 1 D2D timing is always the same as the WAN PUSCH timing


2. Actions:

To RAN4 group.

ACTION: 
RAN1 would respectfully like to ask RAN4 to take the above account in the work on D2D.
3. Date of Next TSG-RAN WG1 Meetings:
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