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1 Introduction
This contribution summarizes the RAN1 agreements on D2D (up till RAN1#78bis) relevant to RAN2.
The highlighted parameters/agrements have been listed in RRC parameters spreadsheet which is being sent as a separate LS.
2 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. 

-
Exception: in case of TDD when out-of-coverage.

In D2D WI in Rel-12, no change in 36.213 to PC for cellular UL transmissions compared to Rel-11
The transmitting D2D UE always assumes that there is enough memory to always use the mother turbo code with rate 1/3

The maximum aggregate data rate that a D2D UE is expected to receive is limited to [X]

· X may [FFS] depend on UE D2D capability

The number of HARQ processes per transmitting D2D UE is 1 per destination ID

· Note that any discussion of communication with multiple destination IDs is up to RAN2. 

D2D UE behaviour in cases when these limits are reached is left to D2D UE implementation

For a given carrier frequency, from the perspective of a given UE different sidelink system bandwidths for transmission and reception are not supported in Rel-12

The UE assumes that the sidelink bandwidth is the same as the uplink system bandwidth. 

For out-of-coverage UEs, the uplink system bandwidth to be the assumed by the UE can be known by pre-configuration. 

· FFS whether PD2DSCH can inform the UE of the uplink system bandwidth; if the PD2DSCH provides the uplink system bandwidth, it would over-ride the preconfiguration.

At least for D2D capable UEs with Type 1 discovery case (if enabled),

· UEs shall prioritize PRACH over participation in discovery. Furthermore UEs should not transmit D2D Type 1 discovery signal on resources reserved for PRACH
A single UE is not expected to perform D2D transmission on more than one carrier at a given time. 

· This carrier frequency is not changed dynamically

Working assumption with a condition to reception of reply LSs:

· For communication, RAN1 assumes that UE is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· For discovery, RAN1 assumes that UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D

For Communication and Discovery:

· FFS (UE capability discussion) mandatory/optional status of each of the following UE types for UEs that support D2D in Rel-12: 

· UEs with more than 1 tx chain, of which 1 can be used for D2D

· UEs with only a single tx chain

· Note that different capabilities for communication and discovery are not precluded from being discussed

· From a single UE perspective to support multi-carrier operation:

· Case 1: Simultaneous D2D TX on CC1 and WAN TX on CC2 

· For UEs with more than 1 tx chain, of which 1 can be used for D2D: Supported from RAN1 perspective (simultaneous WAN + D2D TX)

· Case 2: Simultaneous D2D TX on CC1 and WAN RX on CC2 

· Supported from RAN1 perspective (WAN RX + D2D TX)

· Case 3: Simultaneous D2D RX on CC1 and WAN TX on CC2

· Supported from RAN1 perspective (WAN TX + D2D RX)

· For UEs with only a single tx chain,

· In cases 1 and 2, if the UE is RRC_Connected on a WAN carrier, it does not perform D2D transmission on CC1 

· Note that UL CA capable UEs are assumed from RAN1 perspective not to support UL CA with their maximum number of aggregated carriers simultaneously with D2D transmission on another carrier.

CP for Type 1, Type 2B, Mode 2 data, Mode 1 data and SA can be configured independently

· Note that for Mode 1 the CP length configuration is via SIB

CP for discovery, Mode 2 data, and SA can be configured on a resource pool basis 

A UE is not expected to receive any D2D transmissions with different CP length in the same subframe [on a given carrier]

Transmission and reception resource pool for SA, Discovery, and Mode 2 data of a cell is indicated using

· subframeBitmap: 

· 1 indicates subframe with D2D resources

· 0 indicates subframe with no D2D resources

· offsetIndicator: Offset indicator used to determine the start of a resource pool 

· FFS how to interpret offsetIndicator, e.g. whether it directly indicates an offset or whether it is an input to a function to derive an offset

· The indicator is from SFN 0 of FFS between

· Serving cell or neighboring cells 

· Only serving cell

· offset parameter for discovery and SA

· In coverage: is always with respect to serving cell SFN#0

· Out-of-coverage: offset parameter is with respect to DFN#0
· Granularity of 1 sub-frame

· RAN2 can choose to signal this parameter using 2 offsets

· The granularity of one of the two offsets does not need to be 1 subframe

· numPRBs : width of a D2D allocation in PRB 

· Does not represent the total D2D allocation in a sub-frame

· startPRB: D2D transmissions on a subframe can occur on PRB index greater than or equal to this value and less than startPRB+prbLength 

· endPRB: D2D transmissions on a subframe can occur on the PRB index lesser than or equal to this value and greater than endPRB-prbLength
Subframe bitmap details:

· For FDD, subframeBitmap refers to contiguous set of uplink subframes. 

· For TDD, subframeBitmap refers to contiguous uplink sub-frames of a TDD configuration

· TDD configurations that the UEs are to assume for the neighboring cells are signaled

· FDD: subframe bitmap length is 40

· TDD (Working Assumption):

· config 1-5: subframe bitmap length is twice the number of uplink sub-frames within a radio frame

· config 6: subframe bitmap length is 30

· config 0: subframe bitmap length is 42

· FFS whether any limitations are applied to the subframe bitmaps (e.g., limitations to the number of used subframes in the subframe bitmap)

· FFS in RAN2 the details on how the subframe bitmaps and pools are signaled

· FFS if the pre-configured pools are FDD or TDD, and how this is signaled, if needed
· SA:

· saOffsetIndicator indicates the start of the first SAperiod with respect to SFN#0 of the serving cell for in-coverage, or DFN#0 for out-of-coverage

· The bitmap of SA resources within an SA period starts at the beginning of SAperiod  

· Discovery:

· discoveryOffsetIndicator indicates the start of the first discoveryPeriod with respect to SFN#0 of the serving cell

· The bitmap of discovery resources within a discovery period starts at the beginning of the discoveryPeriod

· In the event of a non-integer number of discovery periods within the SFN cycle, the last discovery period extends into the next SFN cycle

· It is assumed that the location of configured discovery subframes within a discovery period does not exceed discoveryPeriod, i.e. bitmap length x number of repetitions <= discoveryPeriod

· Mode 2 Data:

· mode2dataOffsetIndicator indicates the start of the mode 2 data with respect to the start of the associated SAperiod

· For TDD configurations 0 and 6, the UE can assume that the neighbouring cells are SFN-aligned for SA and data

discoveryPeriod: Period over which resources allocated in a cell for discovery occur. In the event of a non-integer number of discovery periods within the SFN cycle, the last discovery period extends into the next SFN cycle. Range {32, 64, 128, 256,512,1024} radio-frames

saPeriod: Period over which resources allocated in a cell for SA , Mode 1 and Mode 2 data transmissions occur. Range {40, 80,160, 320} msec for FDD and  TDD config 1 to 5, {70,140, 280} for TDD config 0,  and {60,120, 240} for TDD config 6

For Mode 2 data pool

	Parameter Name
	Range

	subframeBitmap*
	

	startPRB
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	endPRB
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	numPRBs
	1 to N^{UL}_{RB} with granularity of 1PRB

	offsetIndicator
	0 to saAndMode2DataPeriod saPeriod -1 with granularity of 1 sub-frame is signaled


*subframeBitmap is repeated to cover a saMode2DataPeriod saPeriod
The last repetition of the subframe bitmap is truncated if there is an overlap with the next SA period subframe bitmap

Note that this truncation also applies if there is only one instance of the subframe bitmap
For SA pool

· Independent configurations for Mode 1 and Mode 2
	Parameter Name
	Range

	subframeBitmap*
	

	startPRB
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	endPRB
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	numPRBs
	1 to N^{UL}_{RB} with granularity of 1PRB

	offsetIndicator
	0 to saPeriodsaAndMode2DataPeriod-1 with granularity of 1 sub-frame is signaled


*subframeBitmap is not repeated

For Discovery Pool

· Independent configurations for Type 1 and Type 2B

	Parameter Name
	Range

	subframeBitmap*
	

	startPRB
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	endPRB
	0 to N^{UL}_{RB}-1 with granularity of 1PRB

	numPRBs
	1 to N^{UL}_{RB} with granularity of 1PRB

	offsetIndicator
	0 to (10*discoveryPeriod)-1 with granularity of 1 sub-frame is signaled

	numRepetition
	{1,…,5} for FDD,
{1,…,5} for TDD config. 0, 

{1,…,13} for TDD config. 1,

{1,…,25} for TDD config. 2,

{1,…,17} for TDD config. 3,

{1,…,25} for TDD config. 4,

{1,…,50} for TDD config. 5,

{1,…,7} for TDD config. 6 

{1,…,8} for TDD config. 1 to 5, 

{1,…,4} for TDD config. 0,

{1,…,5} for TDD config. 6


*subframeBitmap is repeated numRepetition times within each discovery period
When transmissions of D2DSS/PD2DSCH overlap in time in a given carrier in a single UE with any other D2D channel, the UE transmits D2DSS/PD2DSCH 

· FFS whether the “other D2D channel” can be punctured or is not transmitted

3 Synchronization

D2DSS and PD2DSCH have equal 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
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 syncSourceThres dBm 
· synchSourceThres 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: the UE is not scanning for other D2DSS (details FFS), 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.

4 Discovery

For FDD carriers:

· At least for UEs with a single Rx chain (FFS subject to the UE capability discussion whether this also applies for UEs with a shared D2D/cellular Rx chain), a UE that 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 

· The discovery pools are configured by the eNB by broadcast or UE-specific signaling

· FFS: For RRC_CONNECTED UEs, 1 bit may be signalled using RRC signaling indicating whether this rule applies or not (on a per UE basis)

· Cellular measurement gaps subframes are excluded from this rule

· Paging reception is prioritized over D2D reception 

For TDD carriers:

· A UE configured by the eNB to monitor D2D on a certain carrier is expected to read DL signals on that carrier according to legacy procedures.

The hopping pattern for first transmission within a Type 2B discovery period is:

· Time: next_nt = mod(c*nf + nt*Nf + a, Nt) 

· Frequency:  next_nf = mod(floor((nf + nt*Nf) /Nt) + b, Nf)

Here 

· nt refers to logical time index of the first transmission within a discovery period

· nf refers to logical frequency index of the first transmission within a discovery period

· Nt refers to the total number discovery resources in time divided by the number total transmissions within a discovery period

· Nf refers to the total number discovery resources in frequency

· c is RRC configured from a set of values {1,5} of which ‘1’ is the default value
· a is cell specific and b’ UE specific, and both are RRC configured  

· Any means to identify which parameter value should be used at any given time instant are up to RAN2

· Parameter ‘a’ should be between {0,Nt-1}

· b = mod (b’ + #discovery periods since b’ was received, M), here  

· b’ indicates an index of the upcoming discovery period, when allocating a UE the Type 2B discover resource 

· b is between 0 and M-1 

· M is fixed in specification 

· Working assumption: to be checked until RAN1#78bis (including whether a single value of M is sufficient): M=10

· The hopping formula applies only to hopping across discovery periods 

For Type 2B discovery:

· Type 2B transmit pool be configured

· UE specific signalling indicating resource for transmission of Type 2B discovery

· nt : time index within the transmit pool

· nf : frequency index within the transmit pool

For both Type 1 and Type 2B discovery

· The maximum number of repeated transmissions, excluding the initial transmission, is configurable between 0, 1, 2, 3.

· A common value is used for all UEs for transmissions within a discovery resource pool
For Type 1 discovery

· For each discovery period, a UE transmits on a randomly selected discovery resource based on a transmission probability p that is configured as part of each Type 1 discovery resource pool, without considering resources which cannot be used 

· 0 < p ≤ 1
· p={0.25, 0.5, 0.75, 1}
· For each discovery period, the above decision to transmit or not applies to both the initial and any retransmission(s) of a discovery signal within the period

From the UE perspective, at any given time instant, up to 4 discovery transmission pools can be independently configured, each of which may be configured for either of the discovery types
The discovery pools RRC configuration can indicate a usage index per pool to reserve the pool for specific usages

· Details (number and meaning of indices, rules for UE behaviour) are up to RAN2

If more than 1 resource pool with the same usage index is configured for type 1 discovery, the network configures the method for the UE to select the resource pool among the pools with a given usage index; the following methods are supported:

· Random, subject to meeting the UE and network power configurations 

· Default if no other method is configured

· UE RSRP measurement 

· For each pool, an upper RSRP value and a lower RSRP value are configured 

· For each value: {-infinity, -110 … -60, +infinity}dBm, increments of 10dB
If higher layer indicates w1 in a given neighbor cell, UE may assume for the purpose of discovery a reference synchronization window of size +/-w1 ms for that neighbour cell with respect to neighbour cell D2DSS resource

· w1 is a fixed value and decided by RAN4
· UE may assume D2DSS is transmitted in that cell
If higher layer indicates w2 in a given neighbor cell, UE may assume for the purpose of discovery a reference synchronization window of size +/-w2 ms for that neighbour cell with respect to neighbour cell discovery resource 
· Exact value of w2 is decided by RAN4
· RAN1 recommend  w2 as not greater than CP length (of the order of CP length)
UE expects that D2DSS indicated by the resource pool configuration appears only within signaled reference synchronization window
Open loop power control mechanism is specified for in-coverage UEs for Mode 2 communication and Type 1 and Type 2 discovery

· Values of P0 and alpha are signalled by higher layers (let RAN2 decide details)

· Different values of P0 and alpha can be used for Type 1 discovery, Type 2 discovery, and communication

· One of the values of alpha available is 0.

· Values of P0 and alpha that lead to transmission at Pcmax by all UEs are supported

D2DSS transmission configuration is the same between D2D discovery and D2D communication if NW supports both D2D communication and discovery

For Type 1 discovery

· For a cell, within a discovery period, the first sub-frame of the transmission pool can be used for transmitting the PD2DSS and SD2DSS by UEs transmitting discovery signals

· If Type 1 resource pool is configured using SIB then the PD2DSS and SD2DSS sequence transmitted is configured using SIB
· The same PD2DSS and SD2DSS sequences is used for D2D communication
· Else sequence transmitted can be configured using dedicated RRC signaling

For Type 2B discovery

· eNodeB can instruct UE to transmit PD2DSS and SD2DSS

For both Type 1 and Type 2B the reception pool information contains information (implicitly or explicitly) on which time resources and sequences UE should monitor for PD2DSS and SD2DSS if transmission of PD2DSS and SD2DSS is configured
· FFS: If all discovery UEs transmit D2DSS
5 Communication
For Type 1 and Type 2 hopping for D2D Data

· Hopping ID range is {0,1,…,503, 510}

· N_HO_RB is D2D specific with range of {0, 110}

· Number of sub-bands is D2D specific with range {1,2,4}
Semi-static pool(s) of resources can be allocated for SA

· eNodeB may broadcast the information about the SA resource pool using SIB for D2D UE
· Transmission pool for Mode 2 
· Reception pool(s) for Mode 1 and Mode 2 
· UE is not required to decode neighboring cell SIB
Working assumption: When transmitting UEs are out-of-coverage, the resources used for D2D broadcast data are selected from a resource pool. 
· The resource pool can be pre-configured, or semi-statically configured.
Mode 2 data resource pool specific SIB signaling / pre-configuration is used to configure available T-RPT subset

· If T-RPT subset configuration is not signaled / preconfigured then UE assumes the whole T-RPT set is available

· Bitmap signaling is used to indicate the set of available ‘k’ values to be used for Mode-2 communication

· FDD: 3 bits

· TDD UL-DL#0: 5 bits

· TDD UL-DL#1, 2, and 4: 3 bits

· TDD UL-DL#3,6: 4 bits

· TDD UL-DL#5: Fixed T-RPT pattern (11110000)
· This bitmap signaling will not change the mapping from T-RPT index to T-RPT bitmap
· This configuration is optional both RRC and pre-configuration

Working assumption: For Mode 1, DCI format which is same size as existing DCI format 0 is used for allocating D2D Data and SA
· Same grant for D2D Data and SA

· For Mode 1, a D2D RNTI is used to distinguish a grant for WAN from grant from D2D

From the UE perspective, at any given time instant, up to 4 mode 2 SA transmission pools can be available for selection at L1 

From the UE perspective, at any given time instant, up to 4 mode 2 data transmission pools can be available for selection at L1 

Note that there is a 1:1 association between an SA pool and a data pool, which is (pre-)configured for the receiver. 

The UE shall not expect to be (pre-)configured with SA pools which overlap.
For communication Mode 1, the current PUSCH UL PC is baseline
· Values of P0 and alpha for Mode 1 D2D communication are configured by eNB. 

· P0 and alpha for D2D can be different from P0 and alpha for WAN

· eNB-UE path loss is used not UE-UE path loss.

· Maximum power transmission is not precluded
