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6.2.1 LTE Device to Device Proximity Services

WID in RP-140518.
Exception sheet in RP-141704
Focus on device to device discovery in network coverage (intra-cell and inter-cell) and communication in network coverage (intra-cell and inter-cell), in partial network coverage and outside network coverage. The communication part is targeted to apply only to public safety use. The partial network coverage and out of network coverage scenarios apply only to public safety use. The work will proceed from the starting point of the agreements and working assumptions reached during the study item as captured in TR 36.843. 

No relaying, no standardized inter-cell coordination based on X2 or air interface, no out of network discovery in Release 12 and limited time to be spent on inter-frequency discovery.
R1-145222
Remaining issues for D2D
Qualcomm Inc.
Revision of R1-145060
R1-145152
Discussion on Essential Open Issues for Completion of the RAN D2D WI
Ericsson
6.2.1.1 D2D synchronization
R1-145059
Draft LS on D2D Synchronization
Qualcomm Inc.
Approved in R1-145419. 
6.2.1.1.1 Remaining details of D2DSS design
R1-144877
Details of D2DSS design
LG Electronics

R1-144935
Considerations on Remaining Details for PD2DSS and SD2DSS
ITRI

R1-144566
Final details of D2D synchronization signals
Huawei, HiSilicon

R1-144685
D2DSS design and resource allocation 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-145159
Remaining details of D2DSS Design and Resource Allocation
Ericsson

R1-145229
D2DSS signal design
Qualcomm Inc.

Revision of R1-145061
Agreement:
Total ID space is 168 in each of D2DSSue_net and D2DSSue_oon, i.e. {0…167} for D2DSSue_net
Background: 

· Alt 1: total ID space is 168 in each of D2DSSue_net and D2DSSue_oon

· Intel, QC, HW, HiSi, GDB, ZTE, Fuji, Sharp, Sams, ITL

· Alt 2: total ID space is 504 in each of D2DSSue_net and D2DSSue_oon

· E/// (using different mappings in subframes 0 and 5, together with 3 PD2DSS sequences)
R1-144831
PD2DSS root indices selection
ZTE

R1-144872
Remaining details of D2DSS design
General Dynamics UK

R1-145041
On remaining details of D2DSS design
InterDigital

R1-144608
Design of PD2DSS and SD2DSS
CATT

R1-144637
Discussion on D2DSS and PD2DSCH resource allocation 
Fujitsu

R1-144638
Discussion on detailed D2DSS design
Fujitsu

R1-144648
Design of primary D2D synchronization signal
Intel Corporation

R1-144649
Design of secondary D2D synchronization signal
Intel Corporation

Agreement: 
· 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
Supported by: LGE, HW, HiSi, GDB QC, ZTE, E///, ALU, ASB, Sharp, NEC, Fuji, Nokia, NN, CATT, 
Companies are free to submit proposals based on additional tones in RAN4. 
R1-144714
D2D synchronization signal design, considering information indication
Samsung

R1-144761
D2D Synchronization Signal and Channel Design
Lenovo

R1-144838
Details of D2D Synchronization Signal Design
Sharp

R1-145302
WF on D2DSS
Qualcomm, ALU, ASB, Huawei, HiSilicon, General Dynamics, Samsung, ETRI, Sharp
Revision of R1-145255
Agreements: 
· 2 PD2DSS sequence root indices are used: {26, 37}

· D2DSSue_net is defined by PD2DSS root index 26 on both symbols
· D2DSSue_oon is defined by PD2DSS root index 37 on both symbols
LGE observes that using the same root indices in a given subframe may not be optimal in terms of synchronisation performance. 

Intel observes that using different root indices might have allowed more implementation options and provided better performance in case of large frequency offsets. 

ZTE observes that this choice of root indices may not be optimal in terms of correlation with DMRS sequences. 

R1-145312
WF on PD2DSS Design 
Intel, LGE

R1-145300
WF on D2DSS symbol locations
Huawei, HiSilicon, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

Alt 1: 
· Two consecutive symbols with cyclically continuous transmission are used for PD2DSS transmission
· 1a:  Intel, GDB, QC, Fuji, Sams
· S….PP….S

· 1b:  LGE, CATT,

· PP………SS

Alt 2: 
· Two PD2DSS/SD2DSS are paired in consecutive SC-FDMA symbols 

· Two PD2DSS/SD2DSS pairs are distributed to two slots with minimum distance of 7 symbols for normal CP and 6 symbols for extended CP.
R1-145303
WF on on D2DSS Symbol Location
Qualcomm Inc., Ericsson, LGE
Also supported by Sharp

Agreements:
· PD2DSS symbols are adjacent
· No changes in signal design

· SD2DSS symbols are adjacent
· 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)

· 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

Agreement: 
SD2DSS sequence: 
· The subframe#0 sequence is transmitted on both the symbols. 
· SD2DSS sequences are length 62 and centred on d.c.

 Background: 
· Alt 1: same on the two symbols, LGE, GDB, Intel, Fuji, QC, Sharp, MS, ZTE, Nokia, NN

· 1a: using the sequence that has the lowest CM from the SF0 and 5 sequences: LG, GDB, QC, ZTE, (Nokia, NN), 
· 1b: using the SF0 sequence: E///, Intel, Fuji, QC, Sharp, MS, CATT, (Nokia, NN, HW, HiSi, ALU, ASB, LGE)
· Alt 2: different on the two symbols, with different power: 
· ALU, ASB, HW, HiSi, E///, 

R1-145313
WF on SD2DSS PAPR/CM Reduction
Intel

6.2.1.1.2 Remaining details of PD2DSCH content and design
Agreement:

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.

Not agreed:
· Power control: 1 bit to switch between {maximum power} and {a preconfigured power level}, for use only when out-of-coverage 

· yes: LGE, E///, Nokia, NN, 

· no: USDoC, QC, MS, ZTE, Fuji, III, GDB, Sams, ALU, ASB, Sharp

Agreement:
· The PSSID is entirely indicated by the D2DSS. 

R1-144567
On the necessity of transmitting the uplink system bandwidth on the PD2DSCH
Huawei, HiSilicon

R1-144686
PD2DSCH design and resource allocation 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-144980
PD2DSCH contents
Nokia Corporation, Nokia Networks

R1-145153
Remaining details of PD2DSCH design
Ericsson

R1-145062
PD2DSCH content and design
Qualcomm Inc.

R1-144639
Discussion of contents of PD2DSCH
Fujitsu

R1-144568
The remaining issues for PD2DSCH content and channel design
Huawei, HiSilicon

R1-144609
Remaining design for PD2DSCH
CATT

Proposal:

Include the following in PD2DSCH:

	Indication content
	Number of bits

	SA & Mode 2 data period.
	2bits

	Offset indication  for Mode 2 data pool within an instance of saPeriod
	Up to 9bits according to SA period

	Bitmap for Mode 2 data pool
	42, of which 2 bits are set to a fixed value in case of FDD

	Mode 2 data cyclic prefix length to ensure the same CP length in data subframe
	1bit

	Total
	Up to 54 bits


· Alt 1: Include the above table in PD2DSCH

· CATT, 

· Alt 2: Indicate to RAN2 that the resource pool preconfiguration can be per value of system bandwidth. 

· NEC, MS, ZTE, HW, HiSi, Docomo, VF, III, Sharp, Pana, CATT, 

· Alt 3: Do nothing

· Alt 4: Remove System Bandwidth from PD2DSCH

· ALU, ASB, Intel, 

R1-144674
On synchronization channel design for D2D operation (PD2DSCH)
Intel Corporation

R1-144715
PD2DSCH Content and remaining aspects of PD2DSCH design
Samsung

R1-144716
Considerations on D2D frame number in PD2DSCH
Samsung

R1-144873
Remaining details of PD2DSCH content and design
General Dynamics UK

R1-144878
Remaining Details of PD2DSCH content and design
LG Electronics

R1-145042
On remaining details of PD2DSCH design
InterDigital

R1-145142
Remaining details of PD2DSCH content
Microsoft Corporation

R1-145228
WF on PD2DSCH demodulation
LG Electronics
R1-145304
WF on PD2DSCH content
HW, HiSi, Qualcomm, Microsoft, General Dynamics, CATT
Agreement: 

· For PD2DSCH:

· 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

R1-145299
WF on PD2DSCH Details
Qualcomm
Agreements: 

	
	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


Agreements:
· 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. 

6.2.1.1.3 Remaining details of synchronization and re-synchronization procedures

R1-145092
D2D synchronization procedure
Huawei, HiSilicon

R1-144675
Remaining Details of D2D Synchronization Procedure
Intel Corporation

R1-144832
D2D Synchronization Procedure
ZTE

R1-144719
Remaining issues on conditions for D2DSS transmission
Samsung

R1-144718
Analysis of flat synchronization schemes for out-of-coverage
Samsung

R1-144880
Details of D2D Synchronization and Re-synchronization Procedures
LG Electronics

R1-145157
Transmitter Behaviour for D2D Synchronization
Ericsson

Proposals:

· A UE keeps memory of and uses the last used D2D transmit synchronization reference in any case where a suitable external synchronization reference is unavailable
· In case of a synchronization reference change, the UE completes the ongoing data scheduling cycle and associated (re)transmissions using the original synchronization reference.

· Discovery is temporarily suspended during changes of synchronization.

R1-145156
Receiver Behaviour for D2D Synchronization
Ericsson

R1-145063
Details of synchronization procedure 
Qualcomm Inc.

Proposal:

Send LS to RAN4:

· Detection requirements for out-of-coverage UEs to detect at least UE D2D synchronization source are to be specified by RAN4

Prepare draft LS for approval at 8.30am on Wed – Saurabh R1-145274
Handled in other LS. 
R1-144981
Discussion on conditions for D2DSS transmission
Nokia Corporation, Nokia Networks

R1-144610
D2D synchronization procedure in partial and out-of-coverage scenario
CATT

R1-144611
Synchronization resource allocation for out-of-coverage UEs
CATT

R1-144640
Discussion of D2D synchronization procedure
Fujitsu

R1-144687
D2D synchronization and re-synchronization procedure 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-144717
D2D Silent and scanning period for reselection procedure
Samsung

R1-144720
D2DSS transmission considering UE states
Samsung

R1-144790
Remaining issues on D2D synchronization procedure
Panasonic

R1-144857
On triggering conditions for D2DSS transmission
NEC

R1-144858
D2D synchronization procedure for out-of-network coverage
NEC

R1-144879
Evaluation results on the D2D synchronization procedure for out-of-coverage network
LG Electronics

R1-144925
D2D Re-synchronization Procedure in Varied Coverage
HTC

R1-144936
The Coverage Enhancement of eNB’s Timing in D2DSS Transmission 
ITRI

R1-144937
Synchronization and Re-synchronization Procedures for the Coverage Enhancement of  eNB’s Timing using D2DSS Transmission
ITRI

R1-145043
On the D2D (re-)synchronization procedure
InterDigital

R1-145093
Remaining conditions for D2DSS transmission
Huawei, HiSilicon

R1-145126
D2DSS transmission in exceptional cases
III

R1-145144
Issues in D2D synchronization procedures
Microsoft Corporation

R1-145227
WF on synchronization procedure
LG Electronics, Qualcomm, NEC, General Dynamics, ETRI, CEWiT, Ericsson 
Agreement:

· When an out-of-coverage UE selects D2D synchronization source using a D2DSS in D2DSSue_oon as its transmit timing reference, it transmits:

· the same D2DSS, with no indication of hop count,
· in the other out-of-coverage synchronization resource,
· the DFN of the subframe in which the PD2DSCH is transmitted

· DFN is transmitted as 10-bit counter with 10ms granularity and a 4-bit offset with range 0-9ms 

Question: Does the in-coverage synchronization resource have to be the same as one of the out-of-coverage synchronization resources? 

· yes (i.e. only 2 sync resources in partial coverage case): HW, HiSi, ALU, ASB, Sharp, ETRI, MS, 

· no (i.e. may have 3 sync resources in partial coverage case): 

Agreement: the in-coverage synchronization resource is the same as one of the out-of-coverage synchronization resources

Agreement:
· 1 bit is included in PD2DSCH to indicate whether a UE is in coverage or not. 

· Set to 1 if the UE is in coverage

· Set to 0 if the UE is out of coverage 

· When an out-of-coverage UE selects D2D synchronization source using a D2DSS in D2DSSue_net and the PD2DSCH indicating “in coverage” as its transmit timing reference, it transmits:

· the same D2DSS in D2DSSue_net 

· in the other out-of-coverage synchronization resource,
· the DFN of the subframe in which the PD2DSCH is transmitted
· When an out-of-coverage UE selects D2D synchronization source using a D2DSS in D2DSSue_net and the PD2DSCH indicating “out-of-coverage” as its transmit timing reference, it transmits:

· FFS between: 
· the same D2DSS in D2DSSue_net
· a D2DSS in D2DSSue_oon

· in the other (i.e. other than the detected one) out-of-coverage synchronization resource,
· the DFN of the subframe in which the PD2DSCH is transmitted
· FFS what potential prioritisation may or may not be given to D2DSS in D2DSSue_net if PD2DSCH indicates “out-of-coverage”
Background:
· When an out-of-coverage UE selects D2D synchronization source using a D2DSS in D2DSSue_oon as its transmit timing reference:

· it transmits:

· Alt 1: the same D2DSS,

· 1a: with indication of hop count in PD2DSCH

· E///, CATT, QC, ETRI, MS, HW, HiSi, LG, GDB, ITL, KPN, (Intel , Fujitsu)

· 1b: with no indication of hop count

· E///, NEC, GDB, ZTE, LGE, Pana, ITL, QC, Nokia, NN, USDoC, (ALU, ASB, Sharp)

· Alt 2: a D2DSS with different PSSID

· 2a:  with indication of hop count 

· Intel, Fuji, HW (only if on PD2DSCH), HiSi, Sharp, Sams (if <=2)

· 2b:  with no indication of hop count 

· ALU, ASB, Sharp, 

· it uses:

· Alt A: the same synchronization resource

· ALU, ASB, E///, NEC,

· Alt B: the other out-of-coverage synchronization resource

· QC, MS, GDB, LGE, HW, HiSi, Nokia, NN, ETRI, ZTE, Fuji, Sharp

· using the DFN of the subframe in which the PD2DSCH is transmitted

· When an out-of-coverage UE selects D2D synchronization source using a D2DSS in D2DSSue_net as its transmit timing reference, it transmits:

· a D2DSS 

· Alt 1: in D2DSSue_net 

· 1a: with 1 bit in PD2DSCH to indicate whether in coverage or not

· CATT, LGE, GDB, ETRI, QC, ITL, ZTE, (E///), (Sharp)

· 1b: no indication of whether in coverage or not

· E///, Sharp, 

· Alt 2: in D2DSSue_oon 

· Nokia, NN, ALU, ASB, HW, HiSi, Fuji, 

· in the other out-of-coverage synchronization resource,
· the DFN of the subframe in which the PD2DSCH is transmitted

R1-145288
WF on Synchronization Behavior (Transmitter)
Ericsson

Agreement:

In-coverage UE:

· If a UE is transmitting D2DSS/PD2DSCH

· If the UE is camping/connected to an eNB 

· The D2DSS sequences and PD2DSCH contents are signalled by the eNB and no content is obtained from the pre-configuration

· DFN: same as SFN + subframe number in which the PD2DSCH is transmitted

· In-coverage indicator: 1

· Reserved field: from SIB 

· D2DSS belongs to D2DSSue_net

Partial Coverage
· If a UE is transmitting D2DSS/PD2DSCH

· If the UE selects D2DSS/PD2DSCH from in-coverage UEs as its transmission timing reference and D2DSS belongs to D2DSSue_net (and thus the UE is not camping/connected to an eNB)

· The D2DSS sequences and PD2DSCH contents are the same as the received D2DSS/PD2DSCH and not the pre-configuration, except for:

· DFN: subframe in which the PD2DSCH is transmitted

· In-coverage indicator: 0

Out of coverage case 1
· If a UE is transmitting D2DSS/PD2DSCH

· If the UE selects D2DSS/PD2DSCH from out-of-coverage UEs as its transmission timing reference and D2DSS belongs to D2DSSue_net (and thus the UE is not camping/connected to an eNB)

· The PD2DSCH contents are the same as the received PD2DSCH, except for:

· DFN: subframe in which the PD2DSCH is transmitted

· D2DSS is the sequence in D2DSSue_oon that has the same index as the received sequence in D2DSSue_net
Out of coverage case 2
· If a UE is transmitting D2DSS/PD2DSCH

· If the UE selects D2DSS/PD2DSCH from out-of-coverage UEs as its transmission timing reference and D2DSS belongs to D2DSSue_oon (and thus the UE is not camping/connected to an eNB)

· The D2DSS sequence is the same as the received D2DSS

· PD2DSCH contents are the same as the received PD2DSCH, except for:

· DFN: subframe in which the PD2DSCH is transmitted

Out of coverage case 3:
· If a UE is transmitting D2DSS/PD2DSCH

· If the UE does not select any D2DSS/PD2DSCH as its transmission timing reference and it is not camping/connected to an eNB 

· The PD2DSCH contents are determined by the pre-configuration, except for
· In-coverage indicator: 0
· DFN: using preconfigured value of syncOffsetIndicator, with the rest of the DFN being up to UE implementation for the first transmission
· D2DSS sequence is arbitrarily selected from D2DSSue_oon, and can only be reselected if there is a change of transmission timing reference
R1-145387
WF on Detecting Out-of-sync State
Samsung
Proposal:

· For a UE which is a sync source using a D2DSS from D2DSSue_oon,

· the UE transmits a periodically changed D2DSS from D2DSSue_oon.

· The periodicity for changing D2DSS is n* {32*40} ms. 
· The periodicity starts at DFN#0

R1-145271
WF on D2DSS transmission condition
LG Electronics, Samsung, ETRI
Proposal:
· Definition for D2DSS cycle: 

· The length of each D2DSS cycle is 1028(=32*40) ms. 

· One D2DSS cycle starts at the first subframe of DFN #0. 

· A communication UE which transmitted D2DSS in a subframe continues to transmit D2DSS in the subsequent D2DSS subframes within a D2DSS cycle.

· The actual D2DSS transmission is subject to the agreed conditions to stop D2DSS transmissions. 

R1-145305
WF on triggering condition(s) of D2DSS transmission 
Nokia Corp., Nokia Networks, Samsung, ITRI, III
Agreement:
· For an in-coverage D2D communication-capable UE that is not transmitting SA or D2D data, in each subframe in the D2DSS resource that does not conflict with cellular transmission from the UE perspective, the UE shall transmit D2DSS if the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission

R1-145310
WF on Conditions for Synchronization Sources  in Out-of-coverage
Samsung

R1-145308
WF on Selection and Reselection of Synchronization Source
Samsung, LGE, KDDI, Qualcomm, III, ITRI

Proposal:
· For out-of-coverage UEs, a periodic silent and scanning period (SSP) is provided for reselection of D2D synchronization source 
· The periodicity of SSP is fixed to {32*40} ms 

· The duration of SSP is fixed 80 ms 

· The UE does not transmit any D2D signals/channels during SSP except a maximum of one occurrence of D2DSS/PD2DSCH.

· The SSP starts at DFN #0.

· All the D2D UEs acquired the same timing reference shall follow the same SSP.

· RAN4 to discuss requirements for an out-of-coverage UE to detect a higher priority D2D sync source within n SSP occurrences if received signal strength is above certain threshold.
· RAN4 to discuss n, value of the threshold, and probability of detection 
R1-145309
WF on Tx Timing Synchronization
Samsung

R1-145311
WF on Conditions for Flat Synchronization
Samsung

Agreements:

· The order of decreasing priority for synchronisation source selection is as follows:

1. eNBs that meet the Scriterion

2. UEs within network coverage (among which higher priority is given to D2DSS received with higher synchSourceThresh measurement)

3. UEs out of network coverage transmitting D2DSS from D2DSSue_net (among which higher priority is given to D2DSS received with higher synchSourceThresh measurement)

4. UEs out of network coverage transmitting D2DSS from D2DSSue_oon (among which higher priority is given to D2DSS received with higher synchSourceThresh measurement)

· If none of the above are selected, the UE uses its own internal clock. 
· Any possible hysteresis or reselection timer for the synchSourceThresh measurement is up to UE implementation. 

· Any possible performance requirements related to synchronisation source selection are up to RAN4. 

· It is up to RAN4 to define any possible criterion to ensure that only UEs which are received reliably are taken into account in the above selection procedure. 

R1-145292
LS to RAN2 and RAN4 on Synchronisation Procedure agreements 
Ericsson

Include also the agreement in AI 6.2.1.3 on order of priority for synchronisation source selection.
Approved in R1-145295
Revised in R1-145297.

Add sentence: This LS supersedes 5295; none of the agreements in 5295 have been changed, but some additional agreements are included that had not previously been notified to RAN4 (indicated with change tracking).

Keep Stefano as additional contact. 

Approved in R1-145298. 
Stefano’s question: 

A UE is configured for inter-cell discovery, and it receives a few D2DSS and discovery messages, is it allowed to perform any estimation on the D2DSS in order to aid demodulation of the discovery message? If so, which D2DSS should be used? 

R1-145155
Outstanding Issues for D2D QCL, Scrambling and Timing
Ericsson

Proposal:
	
	SA
	Physical D2D data channel
	Physical D2D discovery channel
	Physical D2D discovery channel

	D2DSS
	Doppler shift, Doppler spread and average delay if associated to same (original) D2DSS ID.
	Doppler shift, Doppler spread and average delay if associated to same (original) D2DSS ID.
	Doppler shift, Doppler spread and average delay if associated to same (original) D2DSS ID.
	Doppler shift, Doppler spread and average delay if associated to same (original) D2DSS ID.

	PD2DSCH
	Doppler shift, Doppler spread and average delay if associated to same (original) D2DSS ID.
	Doppler shift, Doppler spread and average delay if associated to same (original) D2DSS ID.
	Doppler shift, Doppler spread and average delay if associated to same (original) D2DSS ID.
	Doppler shift, Doppler spread and average delay if associated to same (original) D2DSS ID.

	SA
	
	All large-scale channel properties if associated to same data transmission
	
	


Revisit on Friday:
R1-145459
WF on Reception Timing assumptions 
Ericsson
R1-145420
Draft LS to RAN4 on additional agreements on D2DSS, PD2DSCH and synchronization procedure
Qualcomm

Saurabh – Friday. 

6.2.1.2 Remaining aspects of D2D transmission timing
R1-144612
Remaining aspects of transmission timing for D2D
CATT

R1-144650
On remaining details of transmission timing for Type 2B discovery
Intel Corporation

R1-144651
On Remaining Aspects of Transmission Timing for D2D Communication
Intel Corporation

R1-144688
D2D Transmission Timing Setting  
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-144722
Discussion on D2D transmission timing
Samsung

R1-144833
Remaining issues for D2D transmission timing
ZTE

R1-144839
Remaining issues on D2D transmission timing
Sharp

R1-144874
Remaining aspects of D2D transmission timing
General Dynamics UK

R1-144881
Remaining issues on D2D transmission timing
LG Electronics

R1-144959
Transmission timing of Type 2B discovery
NTT DOCOMO

R1-145064
Transmission timing for D2D
Qualcomm Inc.

R1-145094
Discovery transmission timing
Huawei, HiSilicon

R1-145143
Remaining details of D2D transmission timing
Microsoft Corporation

R1-144721
Discussion of TA in D2D SA
Samsung

R1-145160
TA Granularity in the SA
Ericsson

R1-144791
Further discussion on timing advance in D2D
Panasonic

Agreement: 

· Type 2b discovery: DL timing is used. 

· D2DSS: DL timing is used
· Mode 2 data:
· RRC_Idle UEs use DL timing

· RRC_Connected UEs use DL timing
E///, NEC, Nokia and Sharp observe that by choosing DL timing for mode 2 data for RRC_Connected UEs, the possibility for the eNB to receive mode 2 data is made more complex and performance may be degraded. 

Background:

· Alt 1: DL timing 

· ZTE, QC, Intel, GDB, ALU, ASB, USDoC, MS, Pana, (HW, HiSi, LGE, Sams, Nokia, NN)

· Alt 2: UL timing

· Sharp, LGE, Fuji, HW, HiSi, Sams, NEC, E///
· Alt 3: Configurable between DL and UL timing 

· E///, Sharp, Fuji, NEC, Nokia, NN

R1-145306
WF on timing for Mode 2
LGE

6.2.1.3 Measurements
Including definition of synchSourceThresh measurement.

R1-144569
D2D measurement definitions
Huawei, HiSilicon
R1-145065
D2DSS Measurement 
Qualcomm Inc.

R1-145149
D2DSS Based Measurements
Ericsson
Agreement:
· Inform RAN2 that RAN1 assumes that existing L3 filtering applies to D2D synchSourceThresh measurement for out-of-coverage, and that this filtering is agnostic to which symbols are being used, which will be decided in RAN1. 

· The filter parameters are assumed to be preconfigured

Possibilities for synchSourceThresh measurement:

· PD2DSS

· SD2DSS

· PD2DSCH

· DMRS

R1-145382
WF on on D2D synchronization measurement
LG Electronics, ALU, ASB, Lenovo 

Agreements:
· 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
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. 
R1-144642
Discussion of D2D measurement
Fujitsu
R1-144676
On Measurements for D2D Synchronization Procedure
Intel Corporation
R1-144689
Consideration of D2D measurements
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-144882
Measurement for D2D synchronization
LG Electronics

R1-145226
WF on D2DSS quality
LG Electronics, Qualcomm
Proposal:

· Threshold for minimum D2DSS quality (MinSyncQualThresh) is defined.

· For selection of transmission timing reference, a UE prioritizes a received D2DSS from a UE with measurement above MinSyncQualThresh  over another D2DSS received from a UE with measurement below MinSyncQualThresh.
· An out-coverage UE does not select a D2DSS in D2DSSue_net whose measurement is below this MinSyncQualThresh if it detects another D2DSS in D2DSSue_oon whose measurement is above MinSyncQualThresh. 
· MinSyncQualThresh is not configurable and potentially different from SyncSourceThresh.

· Ask RAN4 to determine this threshold. RAN1 recommendation is that MinSyncQualThresh is determined by adding an offset to the minimum received power required for reliable detection of D2DSS/PD2DSCH.

· The same measurement is used for the threshold tests with MinSyncQualThresh and SyncSourceThresh.

6.2.1.4 Remaining details of resource pool configuration
Including remaining overlap cases.

R1-145066
D2D Resource pool configuration
Qualcomm Inc.
R1-145268
WF on Resource Pool Definition
Qualcomm Inc., Kyocera, LGE, Panasonic
Revision of R1-145252

Agreements:
· offsetIndicator should directly indicate offset

· One of the two synchronisation resources that can be configured for out-of-coverage can be pre-configured using a synchOffsetIndicator which indicates a subframe offset with respect to the start of DFN#0, range {0..39}; 

· the other of the two synchronisation resources that can be configured for out-of-coverage has an independently pre-configured offset 

· mode2TRPTSubset can be pre-configured for OOC
· Mode 1 Data CP length is signalled in the SIB for neighbour cells
· Within an SA period, Mode 1 data sub-frames

· start after the last sub-frame of the saSubframeBitmap that contains SA resources, i.e., after the last ‘1’ of the saSubframeBitmap 

· end before the first sub-frame of the saSubframeBitmap  of the next SA period 

· An example Mode 1 SA & Data resource pool configuration shown below:
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R1-145125
Remaining issues on assigned D2D resource allocation for release 12
U.S. Department Of Commerce
R1-145209
Enabling assigned resources for D2D communication
Qualcomm Inc., U.S. Department of Commerce

Conclusion: No consensus; too late for Rel-12. 
D2D resource overlap

R1-144677
On overlap of different types of D2D resource pools
Intel Corporation
R1-145066
D2D Resource pool configuration
Qualcomm Inc.
Section 3 only.

R1-144792
Discussion on D2D channel collision handling 
Panasonic
R1-144613
On D2D resource collision
CATT
R1-144723
Remaining issues on D2DSS/PD2DSCH overlap with other D2D channels
Samsung
R1-144570
Transmission and reception in the D2DSS/PD2DSCH overlapped resource
Huawei, HiSilicon
R1-145256
WF on other D2D transmissions in D2DSS resource
LG Electronics
R1-145374
WF on transmitting UE behaviour for overlapped resource pools
ZTE, LGE
R1-145375
WF on other D2D channel in D2DSS subframe
ZTE, Huawei, HiSilicon

Proposal:
· Discovery signals can be transmitted in D2DSS subframes, when PD2DSCH is not present 

· Discovery transmissions would occupy SC-FDMA symbols other than those for D2DSS and DMRS

· Rate matching is assumed to account for the overhead of D2DSS 

R1-145254
WF on Discovery & D2DSS Overlap
Qualcomm Inc., Intel, Kyocera, Samsung, General Dynamics, III
Agreement:
· Discovery, SA and data transmissions shall not take place in D2DSS subframes configured for transmission of D2DSS
R1-144724
Remaining issues on overlap of SA/D2D Data transmissions
Samsung
R1-144643
Discussion of D2D resource pool allocation
Fujitsu
R1-144834
Discussion on overlapping of resource pools
ZTE
R1-144883
Remaining Details of Resource Overlap Handling
LG Electronics
R1-144652
On overlap of multiple D2D resource pools and UE behavior
Intel Corporation
R1-144690
Remaining Details of Resource Pool Configurations
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-144957
Remaining details of resource allocation for D2DSS/PD2DSCH
Kyocera

Other
R1-144793
Clarification on Mode 1 data starting position
Panasonic
R1-145150
Remaining details of Discovery Resource Allocation
Ericsson
R1-145095
Remaining details on type-2B discovery
Huawei, HiSilicon
R1-144884
Remaining Details on DL Gap for D2D Discovery
LG Electronics
R1-145257
WF on remaining details on DL gap for D2D discovery
LG Electronics
R1-145314
WF on remaining details of MAC PDU transmission
Intel, Qualcomm

6.2.1.5 Remaining details of Power Control
R1-145258
WF on Transmit Power Reduction
LG Electronics, Qualcomm, 

General Dynamics UK, Kyocera 

Agreement:
· D2D transmission power is constant within a subframe with the exception of any power reduction applied to SD2DSS w.r.t. PD2DSS

· Both SD2DSS symbols within a subframe are transmitted with the same power

R1-144691
D2D power control  details 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Agreement:

DCI format 5 power control parameter applies to D2DSS and PD2DSCH as well as SA and data:

Working Assumption:

· starting from the subframe which is 4 subframes after DCI5 is received, 
· until either
· the end of the SA period that starts at least 4 subframes after the subframe in which the DCI5 is received, or 
· 4 subframes after the next DCI5 is received, 
· whichever is sooner. 
· If no DCI5 is received before the end of the SA period, the power control reverts to the open loop power control at the end of the SA period. 
Working Assumption can be revisited on Friday if a problem is identified. 

R1-144641
Discussion of details of D2D power control mechanism
Fujitsu

R1-144653
On remaining details of power control
Intel Corporation

R1-144885
Further details on D2D transmission power control
LG Electronics

R1-144982
On remaining details of power control for D2D transmissions 
Nokia Corporation, Nokia Networks

R1-145151
Inter-Carrier Aspects of D2D Power Control
Ericsson

6.2.1.6 D2D UE capabilities

R1-145250
Offline discussions on ProSe UE capabilities

NTT DOCOMO

Agreed Table I and Note with updating feature group name of #4-3 to “Communication”
R1-145275
RAN1 UE feature list on Rel-12 LTE_v3
NTT Docomo
Conclusion: 

Send the spreadsheet as is to RAN2: Draft LS in R1-145276 – Approve at 8.30am on Wed. 

For 4-4, inform RAN2:

· RAN1 was not able to reach consensus on the need for a specific UE capability. 

· Approved in R1-145287.

· Multi-carrier operation.
· Simultaneous discovery and DL Uu in the same carrier.
R1-145158
Remaining Details of Soft Buffer Sharing
Ericsson
R1-145096
UE and D2D capability
Huawei, HiSilicon

R1-145280
WF on discovery soft buffer
Ericsson
R1-145289 
WF on D2D HARQ process definition
LGE.
Agreements:

· For D2D, use the term “maximum number of [Sidelink Processes]” instead of “maximum number of HARQ processes”

· The maximum number of [Sidelink Processes] is the maximum number of sidelink transport blocks that a UE can handle at a given time instant. 

· Working Assumption: A transport block is assumed to have stopped being handled when it is sent to higher layers, or if the maximum number of retransmissions is reached and the UE discards the transport block without sending it to higher layers. 

· RAN2 can confirm the final wording. 
Agreements:

For D2D communication, from a receiving D2D UE perspective,

· The maximum number of Sidelink processes that a D2D UE is expected to handle is 16
· It is RAN1’s understanding that a single FFT per carrier can be used to receive these Sidelink processes (note that this does not imply anything about whether the UE is expected to receive on more than one carrier simultaneously)
· The maximum number of Sidelink transport block bits received within a TTI is set to 25456
· The maximum number of bits of a single Sidelink transport block is 25456
· SA and PD2DSCH are not included 

For D2D discovery, from a receiving D2D UE perspective, 

· The maximum number of Sidelink processes that a D2D UE is expected to handle is a UE capability which is one of {50, 400}
· It is RAN1’s understanding that a single FFT per carrier can be used to receive these Sidelink processes (note that this does not imply anything about whether the UE is expected to receive on more than one carrier simultaneously)
· The maximum number of transport block bits received within a TTI is set to 50*232
· The maximum number of bits of a single Sidelink transport block is 232 bits. 
It is RAN1’s understanding that there is no LBRM in D2D, and the performance requirements will be defined assuming that the UE can store all the soft bits received associated with a given transport block. 
Send an LS to RAN2 cc RAN4 with the above agreements: Stefano R1-145291
Change 256 to 232 twice (as CRC is not included in the numbers of bits in 36.306)
Attach an update of the UE capability spreadsheet. 

Approved in R1-145294. 

R1-145296
Draft LS on updated LTE Rel-12 D2D UE feature list
Qualcomm
Remove “TBD if FDD/TDD differentiation is needed for this additional signaling.” twice. 
Approved in R1-145301.

R1-145358
Way Forward on ProSe UE category
CATT
Proposal: Inform RAN2 immediately of the following (to be updated with more detail later):
· Define one “ProSe communication capability” (exact terminology TBD) for L1 Tx/Rx processing capability for ProSe communication per ProSe communication capable UE

· Define one “ProSe discovery capability” (exact terminology TBD) for L1 Tx/Rx processing capability for ProSe discovery per ProSe  discovery capable UE

· The L1 Tx/Rx processing capability for ProSe communication and ProSe discovery is independent of the L1 Tx/Rx processing capability indicated by the existing UE category

· No standardized mechanism to share the UE’s L1 Tx/Rx processing capability among WAN, ProSe communication, and ProSe discovery

· The definition of L2 processing capability for the “ProSe communication UE category” and/or the “ProSe discovery category” is up to RAN2 decision 

R1-144678
Discussion on UE D2D capabilities
Intel Corporation

R1-144692
D2D UE capabilities
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-144871
Discovery monitoring in RRC Connected
Samsung

R1-144886
Discussion on D2D UE Capabilities
LG Electronics

R1-144983
Feature groups for D2D discovery and communications
Nokia Corporation, Nokia Networks

R1-144984
UE capabilities for D2D discovery and communications for multicarrier operations
Nokia Corporation, Nokia Networks

R1-145067
D2D Capabilities
Qualcomm Inc.

R1-145148
On D2D UE capabilities
Ericsson

R1-145225
WF on D2D UE features
LG Electronics
R1-145262
WF on D2D Transmitter Capabilities
Ericsson

R1-145263
WF on Soft Buffer for D2D
Ericsson

R1-145250
Offline discussion on ProSe UE capabilities
NTT DOCOMO
6.2.1.7 Evaluations of D2D and WAN co-existence

R1-144571
D2D and WAN coexistence
Huawei, HiSilicon

R1-144693
Evaluation of Impact of D2D to WAN system performance
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-144725
WAN and D2D priority handling for type 1 discovery 
Samsung

R1-144794
Evaluation of D2D and WAN co-existence with D2D power control
Panasonic

R1-144840
D2D and WAN co-existence considerations
Sharp

R1-144859
Downlink HARQ reporting for WAN
NEC

R1-144887
HARQ-ACK Transmission Shift for D2D and WAN Co-existence
LG Electronics

R1-144926
Multiplexing between D2D and WAN
HTC

R1-145068
Simulation results for D2D and WAN coexistence
Qualcomm Inc.

R1-145121
Discussion on D2D and WAN co-existence
Potevio

R1-145259
WF on multiplexing UL HARQ-ACK TX and D2D TX/RX
LG Electronics
6.2.1.8 Others
Remaining details of discovery & communication
R1-145072
Channel Interleaver for D2D
Qualcomm Inc.
Agreement: 

PUSCH channel interleaver is used for all D2D channels. 

R1-145154
Prioritization rules between resource pools
Ericsson
R1-145421
WF on D2D open issues
Qualcomm

R1-144960
Views on D2D channel overlap
NTT DOCOMO

R1-145071
Remaining details of D2D and WAN multiplexing
Qualcomm Inc.

R1-145261
WF on remaining details of WAN & D2D multiplexing
LG Electronics, Qualcomm

R1-144726
Remaining details of D2D communication design
Samsung

R1-145307
WF on SA and data transmission
LGE

R1-144837
Remaining details of data transmission
ZTE
Sections 2&3
R1-144655
On remaining aspects of D2D TX behavior
Intel Corporation
Sections 2.2 & 4
R1-144889
UE behavior for SA and data transmission
LG Electronics

R1-144727
Remaining issues on type 2B discovery
Samsung

R1-144835
Remaining issues of discovery transmission
ZTE

R1-144888
Remaining Issues on D2D Discovery
LG Electronics

R1-144985
Frequency hopping for discovery signal repetition
Nokia Corporation, Nokia Networks
R1-145070
Remaining details of D2D communication
Qualcomm Inc.

R1-144728
On D2D communication resource pool configuration related to out-of-coverage UE with TX timing not from eNB
Samsung

R1-144654
On remaining details of D2D discovery
Intel Corporation

R1-144977
Power headroom report considering D2D transmission
Samsung

R1-144927
Remaining issues on Mode-1 D2D Communication
HTC

R1-144915
Association between in-coverage Mode-2 and out-of-coverage Mode-2 
ETRI

R1-144614
TDD configuration and resource allocation in OOC
CATT

R1-144572
Optimization for Mode 2 resource selection
Huawei, HiSilicon
R1-145253
WF on Discovery Message Size
Qualcomm Inc., Intel, Kyocera, LGE, General Dynamics

R1-145260
WF on D2D TX UE behavior in eIMTA
LG Electronics

R1-145069
Remaining details of D2D discovery
Qualcomm Inc.
Agreements:

· Discovery message size (excluding the CRC) should be increased to 232 bits.
· A UE with a shared D2D/cellular Rx chain and is receiving D2D discovery signals on an UL carrier is not expected to read DL signals on the DL carrier paired to such UL carrier during the subframes belonging to the D2D discovery pools on that UL carrier as well as one subframe preceding and following these subframes.

FFS whether a similar rule is needed for D2DSS resources. 

The following is not agreed: 

· Proposal 4: eNodeB may signal RRC_CONNECTED UEs on whether it can or cannot skip reading DL signals during subframes corresponding to D2D discovery pools on paired UL carrier.

R1-145376
WF on type 1 discovery transmission
ZTE, NTT Docomo, NEC

R1-145218
[Draft] LS reply on ProSe Lawful Interception – In Network Coverage
Huawei
R1-145147
[Draft] LS reply on ProSe Lawful Interception – In Network Coverage
Ericsson
Continue discussion in D2D session
R1-145353
WF on D2D out of coverage resource allocation on a TDD(FDD) carrier
ZTE, CATT, Ericsson, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Also supported  by CMCC and NEC

Agreements:
· Minute that it is RAN1’s intention that D2D out of coverage resource allocation based on FDD resource mapping is not allowed in a TDD carrier in a TDD band in a given country. 
· Specify that on a TDD carrier in a TDD band, an out-of-coverage UE shall have and use a preconfigured TDD configuration with respect to DFN#0 unless overridden by PD2DSCH

· The TDD configuration parameter in preconfiguration does not apply on an FDD carrier in an FDD band in a given country

Send this in an LS to RAN2: R1-145290 (Ruyue) 

Add a sentence to say this resolves the FFS in cell F4 in the RRC parameter spreadsheet. 
Approved in R1-145293. 

HW proposal: 

· If the UE decodes a PD2DSCH which indicates TDD, the UE shall not operate as in FDD
For approval at 8.30am Wed:

R1-145281
LS to RAN2 with all agreements
Qualcomm

Add a note that UE capability / cat info will come separately. RAN1 is also continuing to discuss synchronisation procedure and has not yet decided where this should be captured. 
Correct the title. 

Approved in R1-145284.

R1-145279
Update of RRC parameter spreadsheet
Qualcomm

Delete comment in row 23. 

Delete “Same configuration across cells” in L7

J18-> cell specific

Approved in R1-145285.
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