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1
Introduction
In this contribution, we summarize the remaining issues for D2D in RAN1. 
The contribution is structured as per the D2D agenda item.   

2
Remaining issues for D2D

6.2.1.1
D2D synchronization

6.2.1.1.1
Remaining details of D2DSS design
Issue 1: PD2DSS root indices  
Proposal 1: the PD2DSS adopts the new root indices of {22, 26, 37}.

Issue 2: Is the same SD2DSS is transmitted on both the symbols? 
Proposal 2: The two SD2DSS sequences transmitted within a subframe by a synchronization source are the same.
Issue 3: What is the power backoff  for SD2DSS? 
Proposal 3: To generate SD2DSS, limit the space of Rel-8 SSS ids by (i) selecting one of the SF#0 and SF#5 formats with the lower CM for each (
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) id, and (ii) selecting a set of sequences with CM values less than 3.5 dB, and use a 1 dB fixed transmit power reduction for SD2DSS symbols with respect to PD2DSS symbols. 
Issue 4: How large is D2DSS ID space? 
Determined as per resolution of Issue 1 and Issue 3.

[RAN2 Impact] Proposal 4: D2DSS ID space is {0,…,179} 
Issue 5: PD2DSS/SD2DSS symbol locations. 

Proposal 5: 

1. For normal CP: PD2DSS on symbols 6 and 7, and SD2DSS on symbols 1 and 12.

2. For extended CP: PD2DSS on symbols 5 and 6, and SD2DSS on symbols 1 and 10.
Issue 6: Definition of D2DSSue_net and D2DSSue_oon
Proposal 6: The set of SD2DSS indices are divided to two subsets (even vs odd IDs), these two groups along with the PD2DSS indices will define the D2DSSue_net and D2DSSue_oon sets.
6.2.1.1.2
Remaining details of PD2DSCH content and design

Issue 7 : PD2DSCH content [Possible RAN2 Impact]
Proposal 7a: 14 bit DFN takes the value between 0 and 10*2^10 -1. The remaining values of DFN are unused.  
Proposal 7b: The reserved value of TDD configuration is set to ‘111’ for FDD carriers and the remaining values are used for TDD configurations 0-6.

Proposal 7c: PD2DSCH contains 1 bit indicating whether the transmitting UE is in coverage.
Note: signalling system bandwidth has majority company support.
Issue 8 : PD2DSCH signal design.

Proposal 8: A synchronization source transmits the D2DSS and PD2DSCH symbols that are multiplexed within the same subframe. The D2DSS symbols are used for PD2DSCH demodulation. PD2DSCH uses PUSCH channel interleaving and RE mapping with 1 symbol gap at the end created by puncturing, and D2DSS as reference signals. 
Note: using DMRS for demodulation for PD2DSCH has majority support.
Issue 9: PD2DSCH procedure 
Proposal 9: A UE that synchronizes to another UE as its transmission timing reference, uses the same PSSID, DFN and TDD configuration parameters received from the D2DSS/PD2DSCH. 
6.2.1.1.3
Remaining details of synchronization and re-synchronization procedures
Issue 10: when does a UE become sync source? 
Proposal 10a: an in-coverage UE that doesn’t have SA or Data to transmit, can become a sync source if explicitly instructed by the eNodeB or if the RSRP is below the configured threshold for D2DSS transmission. 

Proposal 10b:  If an out of coverage UE selects a D2D sync source with PSSID as its transmission timing reference, then the UE can become a D2D sync source if for all received D2DSS with the same PSSID, received signal strength is below syncSourceThres dBm.

Issue 11: when does a UE cease being a sync source?
Proposal 11a: An in-coverage UE that is currently a D2D sync source, shall cease being a D2D sync source if the RSRP goes above d2dss-transmission-rsrp  + Y dBm if it has not been explicitly instructed by the eNodeB to transmit D2DSS. Y = 9 dB.
[Additional details may be needed as per current draft CR 36.213]
Proposal 11b: An out of coverage UE that is currently a D2D sync source, can cease to be a sync source if it detects another synchronized D2DSS with the same PSSID with received signal strength above syncSourceThres + Y  dBm. Y = 9 dB.

Proposal 11c: A UE that is a D2D sync source synchronized to an eNodeB, shall re-evaluate the decision to be sync source and the choice of PSSID if the eNodeB is no longer detected.  Existing requirements on eNodeB detection are reused.

Proposal 11d: A UE that is a D2D sync source synchronized to an in-coverage UE, shall re-evaluate the decision to be a sync source and the choice of PSSID if the in-coverage UE is no longer detected. 

Proposal 11e: A UE that is currently a D2D sync source, can cease to be a sync source when it changes its transmission timing reference.  

Issue 12: what is D2DSS Quality? 

Proposal 12a: D2DSS quality is defined to be receiving signal strength (D2DSS-RP) above a threshold. 
Proposal 12b: minimum threshold for signal strength for definition of D2DSS quality is D2DSS-RP-DETECT + Y dBm. Y = 9 dB.  RAN4 should decide the value for D2DSS-RP detection threshold (D2DSS-RP-DETECT).
Issue 13: Additional rules for sync source selection and re-selection as transmission timing reference?
Proposal 13a: for in-network UEs, existing cell selection rules and mechanism are used for selecting an eNodeB for transmission timing reference.

Proposal 13b: D2DSS quality is defined to be receiving signal strength above a threshold. Additional rules to choose a timing reference are left for UE implementation and can for example be based on the PSSID and/or the number of detected D2DSS.

Proposal 13c: A UE synchronized to another sync source can reselect to another sync source if the signal strength is below D2DSS-RP-DETECT. 
Issue 14: Is notion of D2DSS silence period needed?
Proposal 14a: Define a D2D-silence period during which out of coverage D2D UEs do not transmit any D2D signals/channels other than D2DSS/PD2DSCH. All the D2D UEs acquired the same timing reference shall follow the same D2D-silence period.
Proposal 14b: DFN mod (32*40) between 0 to 39 is defined to be D2D-silence period for out of coverage UEs.  
Issue 15: How often does a UE scan for higher priority synchronization sources?

Proposal 15a:  A UE not synchronized to an eNodeB shall detect an eNodeB within t1 seconds. RAN4 should decide t1 using the existing cell detection requirements.

Proposal 15b:  A UE not synchronized to an eNodeB shall detect a higher priority D2D sync source within n2 silence period occurrences if received signal strength is above certain threshold. RAN4 should decide n2 and D2DSS-RP threshold.
Issue 16: Synchronization resources for out of coverage 

Proposal 16a: In out-of-coverage, a UE selects the D2DSS resource (out of the 2 configured resources of a timing reference) based on UE implementation. 
[RAN2 Impact] Proposal 16b: two synchronization resource locations are pre-configured for out-of-coverage.

Issue 17: What D2DSS does a UE that synchronizes to an in-coverage UE use?
Proposal 17a: an out of coverage UE that synchronizes for transmission timing reference to an in coverage UE using  D2DSS in D2DSSue_net, uses the same D2DSS if it becomes a sync source. The in-coverage UE uses 1 bit in PD2DSCH to indicate that the UE is in coverage. 

Proposal 17b: an out of coverage UE that synchronizes for transmission timing reference to an in coverage UE using  D2DSS in D2DSSue_net, uses the second pre-configured synchronization resource if it becomes a sync source. The out-of-coverage UE uses 1 bit in PD2DSCH to indicate that the UE is out of coverage. 
6.2.1.2
Remaining aspects of D2D transmission timing

Issue 18: Mode 2 Data timing.

Proposal 18:  For Mode 2, Data timing uses DL timing. 
Note: there is some support for using timing based on RRC state which may have RAN2 impact if a decision is made to use separate resource pools.
Issue 19:Type 2B discovery timing.

Proposal 19: For Type 2B discovery and D2DSS, transmissions use DL timing.

Issue 20: TA in SA. 
Proposal 20: 24 unused values of TA in SA are used to signal values from 0 to ECP in increment of ECP/24.  
 [Additional details may be needed as per current draft CR 36.213]
6.2.1.3
Measurements [Possible RAN2 Impact]
Including definition of synchSourceThresh measurement.

Issue 21: syncSourceThres measurement definition

Proposal 21: D2DSS-RP is defined as follows:

	D2DSS received power (D2DSS-RP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry PD2DSS within the considered measurement frequency bandwidth.

For D2DSS-RP determination the PD2DSS according TS 36.211 shall be used. 

The reference point for the D2DSS-RP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding D2DSS-RP of any of the individual diversity branches. 


Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
Issue 22: syncSourceThres measurement filtering
Proposal 22: D2DSS-RP is filtered according to the equation below 
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where

Mn is the latest D2DSS-RP measurement;

Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;

Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and

a = 1/8;
Issue 23: syncSourceThres measurement power hysteresis
Proposal 23: 9 dB threshold is used to avoid power hysteresis of D2DSS-RP along with proposed values of a=1/8. 
Issue 24: syncSourceThres measurement time hysteresis.


Not needed.

6.2.1.4
Remaining details of resource pool configuration

Including remaining overlap cases.

Issue 25: Resource pool overlap/priority 

Proposal 25a: D2DSS/PD2DSCH is prioritized at a system level over all the other resource pools/transmissions. That is, if a sub-frame is configured as a D2DSS resource, then UEs will not use that sub-frame for transmission of other D2D channels.

Proposal 25b: When associated SA and Data TX pools overlap in time, the overlapped resources are defined to be part of the SA resource pool.

Proposal 25c: In a given carrier, when transmission of SA overlaps in time with a non-associated data transmission in a given UE, SA transmission should be prioritized over data transmission. The data transmission should be punctured, i.e. the dropped transmission does not alter the RV ID sequence of the remaining transmissions. 

Proposal 25d: when SA or Data TX pools overlap in time with discovery TX pool, the overlapped resource are defined to be part of discovery TX pool.

Issue 26: PSSID to Cell ID mapping 
[RAN2 Impact] Proposal 26: The RRC parameter “cell id of the neighboring cell” is made a vector of size up to 3 to allow consolidation of neighbor cell resource pools of up to 3 sectors of a macro-cell.
Issue 27: Meaning of offsetIndicator 

[RAN2 Impact] Proposal 27: offsetIndicator should directly indicate an offset.
Issue 28: T-RPT bitmap restriction for OOC 

This is a correction to the RRC parameter spreadsheet.


[RAN2 Impact] Proposal 28: T-RPT bitmap restriction should be pre-configured for OOC.

Issue 29: Mode 1 Data CP length for Neighbors 
Since the Mode 1 Data CP length is potentially different across cells as per existing agreement – it needs to be signalled via SIB to enable inter-cell Mode 1 D2D communication


[RAN2 Impact] Proposal 29: Mode 1 Data CP length is signalled in the SIB for neighbour cells. 

6.2.1.5
Remaining details of Power Control

Issue 30: Definition of Pc,max for D2D. Power control equations.


This issue based on 36.213 draft CR (currently captured as FFS). 


Proposal 30: confirm same range of Pc,max as cellular for D2D. Confirm power control equations in the draft CR for 36.213.
Issue 30a: Discovery power parameters
We note the following agreement made RAN2  regarding discovery “range class” based on LS from CT1, and RAN1 (regarding long, medium, short range). 
	RAN2 agreement:
15  The UE is assumed to be aware of its “range class” as part of higher layer signalling. SIB and dedicated signalling can provide for each “range class” the corresponding power control parameters to be used by the UE for its ProSe discovery transmission.


Proposal 30a: For discovery, if a UE is configured with a “range class” and corresponding mapping from “range class” to power control parameters is provided in RRC signalling, then UE transmit power is limited to the transmit power computed as per signalled power control parameters for configured range class.

Issue 30b: DCI 5 power control bit. 
Does this command apply to D2DSS/PD2DSCH, SA, and Data?

Proposal 30b1: DCI 5 power control bit to all D2D transmissions including D2DSS/PD2DSCH, SA, and Data. 

When does the DCI 5 power control bit apply?
Proposal 30b2: DCI 5 power control bit applies to D2DSS/PD2DSCH, SA and Data transmissions within an SA period that starts at least 4 sub-frames after reception of the DCI 5 command.
6.2.1.6
D2D UE capabilities [RAN2 Impact]
Issue 31: Are discovery and communication separate capabilities?
Proposal 31: D2D discovery and D2D communication are separate and independent UE capabilities. 

Issue 32: Capabilities for discovery capable UE
Proposal 32a: For discovery capable UEs, D2DSS transmission/reception is a separate UE capability. 

Proposal 32b: For discovery capable UEs, support for discovery on serving frequency(es) when UE is in RRC_CONNECTED (not in DRX) is a separate UE capability.
Proposal 32c: For discovery capable UEs, support for simultaneous discovery and downlink reception on the paired carrier is a separate UE capability. Due to RF implications, this is defined per discovery band per WAN band combination.  

Issue 33: Capabilities for communication capable UE
Proposal 33a: For communication capable UEs, support for Mode 1 and Mode 2 are separate UE capabilities. 
Proposal 33b: baseline D2D communication capability for a UE is defined to include being able to (i) receive up to 51024 transport blocks bits in 1 TTI  from 1 D2D transmitter at a time  (ii) transmit 51024 transport block bits in 1 TTI.  Any additional capabilities are FFS. 
6.2.1.7
Evaluations of D2D and WAN co-existence

None
Note: shifting ACK has reasonable support. [Significant RAN2 impact]
6.2.1.8
Others

Remaining details of discovery & communication

Discovery:

Issue 34: Discovery message size

Proposal 34: Discovery message size (excluding the CRC) should be increased to 232 bits.
Issue 35: Frequency hopping for repetition
Proposal 35: For both Type 1 and Type 2B discovery, the frequency resource on the kth (1≤ k ≤ L-1) repeated transmission is given as
nf (k)=  [nf(0) + k*floor(Nf/L)] modulo Nf                                                  (1)
 Here,

L is the total number of transmissions by a UE within a discovery period. 
Nf is the total number of discovery resources within a sub-frame.  
nf (0) is the index in frequency of the first discovery transmission within a discovery period. 
nf (k) is the index in frequency of the kth discovery transmission within a discovery period. 

Issue 36: Discovery reception in RRC_CONNECTED [RAN2 Impact]
Proposal 36a: 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.

Proposal 36b: 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. 
Proposal 36c: On FDD carriers, 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 including the D2DSS subframes corresponding to the D2D discovery pool, and the associated synchronization window of the D2DSS subframes on that UL carrier as well as one subframe preceding and following these subframes.
Proposal 36d: A UE receiving discovery signals is not expected to compute UCI on the paired DL carrier during sub-frames belonging to discovery including D2DSS sub-frames and the associated synchronization window as well one sub-frame preceding and following these sub-frames, and can skip corresponding UCI transmission within discovery sub-frames in a discovery period.

Proposal 36e:  For random access: 

a. WAN Rx should still be prioritized over discovery Rx for RAR reception. 

b. WAN Rx should still be prioritized over discovery for MSG4 reception. 

Proposal 36f: For PHICH (HARQ_FEEDBACK), UE should prevent non-adaptive retransmission if PHICH is not decoded during D2D discovery

Communication:

Issue 37: Non-contiguous RB allocation due to frequency hopping and fragmented Data resource pool 

Proposal 37a: for Mode 2 data, a transmission (and corresponding reception) can be dropped if the physical resources in a given sub-frame are not contiguous in frequency. 

Proposal 37b: for Mode 2 data, a transmitting UE is allowed to not select frequency resources that are fragmented when the configured or selected hopping parameters are applied to the configured resource pool.  

Issue 38: T-RPT index to bitmap mapping
Proposal 38a: For TDD configurations 1, 2, 4, 5 and FDD, the same mapping of T-RPT index to bitmap is used for both Mode 1 and Mode 2. 

Proposal 38b: For TDD configurations 1, 2, 4, 5 and FDD, T-RPT index to bitmap mapping is defined by only indexing k in {1,2,4,8} from ‘0000000’ to ‘11111111’ in the natural order.  

Proposal 38c: For TDD configurations 0, 3, 6: the same mapping of T-RPT index to bitmap is used for both Mode 1 and Mode 2. 

Proposal 38d: For TDD configurations 0, 3, 6: T-RPT index is defined to be the T-RPT bitmap, but only the allowed values of T-RPT bitmap are used, and the rest of the values are reserved. 
Issue 39: TDD configuration for out of coverage

Proposal 39: T-RPT definition corresponding to a TDD configuration is used when TDD configuration is received from an eNodeB (either directly or relayed by a UE using PD2DSCH). Otherwise, T-RPT refers to set of all sub-frames with N=8 and K = {1, 2, 4}. 
D2D and WAN multiplexing
Issue 40: D2D and WAN multiplexing on a single CC from UE perspective.

Proposal 40a: A UE drops the entire D2D transmission in sub-frame n if the UE transmits an uplink SRS signal in sub-frame n on the same component carrier. 

Proposal 40b: A UE dropping a D2D transmission due to time domain conflict with WAN on sub-frame n, does not drop the subsequent D2D transmissions (sub-frame n+1 onwards) due to the conflict on sub-frame n. 

Proposal 40c: For UEs with one TX chain, TA value used is the maximum TA across all the component carriers used for UL transmission on sub-frame n+1 for interpreting “a transmission with TA > 1 symbol”.

Proposal 40d: For UEs with two TX chains, from RAN1 perspective, simultaneous transmissions from a UE for D2D on CC1 and WAN on CC2 are feasible. RAN4 should decide what TA values can be supported when D2D transmission on CC1 conflicts WAN transmission on CC2 including conflicts on sub-frame n and n+1 due to different TA values. 
Issue 41: D2D and WAN multiplexing for multi-carrier from UE perspective.

Proposal 41: For multi-carrier operation from a UE perspective, following transmission priorities are followed: UL transmission on CC1 > D2D transmission on CC2 > D2D transmission on CC3 where CC1, CC2 and CC3 are distinct carriers, and CC1 and CC2 are two component carriers configured by the eNB that the UE is camped on/connected to, and CC3 is an out of coverage carrier. 
Note: some discussion on whether D2D power should be same or can vary across a sub-frame.

Issue 42: D2D and WAN multiplexing from system perspective.

Proposal 42a: UE shall prioritize PRACH over D2D transmission. Furthermore UEs should not transmit D2D channels/signals on resources reserved for PRACH by dropping the corresponding transmissions. 

Proposal 42b: For TDD eIMTA enabled cells, the SIB1 TDD configuration is assumed for D2D discovery and communication. 

Proposal 42c: Mode 2 communication can be performed on a deactivated carrier.

Other

Issue 43: PUSCH Channel Interleaver for D2D

Proposal 43: PUSCH channel interleaver is used for all D2D channels. 
Issue 44: Antenna port for PD2DSS/SD2DSS and Quasi-colocation for D2D channels

Proposal 44: same antenna port is used for all D2D channels and signals
Note: there is some support for not specifying antenna port for PD2DSS/SD2DSS, and specifying explicit QCL assumptions.
Communication:

Issue 45: start and end of Mode 1 Data within an SA period
Proposal 45: within an SA period, Mode 1 data sub-frame pool starts with the first uplink sub-frame after the last SA sub-frame, and ends on the last uplink sub-frame before the start of the next SA period. 
Issue 46: Multiple Mode 1 data grants within an SA period 

Proposal 46: the DCI 5 grant that is received at least 4 sub-frames before the start of the SA period is used in case multiple DCI 5  grants are received.
Issue 47: Less than 4 remaining sub-frames for D2D data
If less than 4 sub-frames are available for last MAC PDU transmission within an SA period, it is considered an “error case”. Some clarification is needed on the meaning of the error case. 

Proposal 47: if less than 4 sub-frames are available for last MAC PDU transmission within an SA period, these sub-frames are not used for MAC PDU transmission (or reception). 
Issue 48: search space for DCI-5

This issue is currently FFS in 36.213 draft CR.
We note that the intention of the original agreement was to reuse search space for DCI-0 to minimize number of blind decodes.
Proposal 48: DCI-5 should use the same search space as DCI-0. That is, search space is “common and UE specific” by C-RNTI” for PDCCH and “UE specific by C-RNTI” for EPDCCH
3
Conclusion
In this contribution, we discussed the remaining issues for D2D, and made the following proposals: 
Proposal 1: the PD2DSS adopts the new root indices of {22, 26, 37}.

Proposal 2: The two SD2DSS sequences transmitted within a subframe by a synchronization source are the same.
Proposal 3: To generate SD2DSS, limit the space of Rel-8 SSS ids by (i) selecting one of the SF#0 and SF#5 formats with the lower CM for each (
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) id, and (ii) selecting a set of sequences with CM values less than 3.5 dB, and use a 1 dB fixed transmit power reduction for SD2DSS symbols with respect to PD2DSS symbols. 
 [RAN2 Impact] Proposal 4: D2DSS ID space is {0,…,179} 

Proposal 5: 

1. For normal CP: PD2DSS on symbols 6 and 7, and SD2DSS on symbols 1 and 12.

2. For extended CP: PD2DSS on symbols 5 and 6, and SD2DSS on symbols 1 and 10.

Proposal 6: The set of SD2DSS indices are divided to two subsets (even vs odd IDs), these two groups along with the PD2DSS indices will define the D2DSSue_net and D2DSSue_oon sets.
Issue 7 : PD2DSCH content [Possible RAN2 Impact]
Proposal 7a: 14 bit DFN takes the value between 0 and 10*2^10 -1. The remaining values of DFN are unused.  
Proposal 7b: The reserved value of TDD configuration is set to ‘111’ for FDD carriers and the remaining values are used for TDD configurations 0-6.

Proposal 7c: PD2DSCH contains 1 bit indicating whether the transmitting UE is in coverage.

Proposal 8: A synchronization source transmits the D2DSS and PD2DSCH symbols that are multiplexed within the same subframe. The D2DSS symbols are used for PD2DSCH demodulation. PD2DSCH uses PUSCH channel interleaving and RE mapping with 1 symbol gap at the end created by puncturing, and D2DSS as reference signals. 
Proposal 9: A UE that synchronizes to another UE as its transmission timing reference, uses the same PSSID, DFN and TDD configuration parameters received from the D2DSS/PD2DSCH. 
Proposal 10a: an in-coverage UE that doesn’t have SA or Data to transmit, can become a sync source if explicitly instructed by the eNodeB or if the RSRP is below the configured threshold for D2DSS transmission. 

Proposal 10b:  If an out of coverage UE selects a D2D sync source with PSSID as its transmission timing reference, then the UE can become a D2D sync source if for all received D2DSS with the same PSSID, received signal strength is below syncSourceThres dBm.

Proposal 11a: An in-coverage UE that is currently a D2D sync source, shall cease being a D2D sync source if the RSRP goes above d2dss-transmission-rsrp  + Y dBm if it has not been explicitly instructed by the eNodeB to transmit D2DSS. Y = 9 dB.
Proposal 11b: An out of coverage UE that is currently a D2D sync source, can cease to be a sync source if it detects another synchronized D2DSS with the same PSSID with received signal strength above syncSourceThres + Y  dBm. Y = 9 dB.

Proposal 11c: A UE that is a D2D sync source synchronized to an eNodeB, shall re-evaluate the decision to be sync source and the choice of PSSID if the eNodeB is no longer detected.  Existing requirements on eNodeB detection are reused.

Proposal 11d: A UE that is a D2D sync source synchronized to an in-coverage UE, shall re-evaluate the decision to be a sync source and the choice of PSSID if the in-coverage UE is no longer detected. 

Proposal 11e: A UE that is currently a D2D sync source, can cease to be a sync source when it changes its transmission timing reference.  

Proposal 12a: D2DSS quality is defined to be receiving signal strength (D2DSS-RP) above a threshold. 
Proposal 12b: minimum threshold for signal strength for definition of D2DSS quality is D2DSS-RP-DETECT + Y dBm. Y = 9 dB.  RAN4 should decide the value for D2DSS-RP detection threshold (D2DSS-RP-DETECT).
Proposal 13a: for in-network UEs, existing cell selection rules and mechanism are used for selecting an eNodeB for transmission timing reference.

Proposal 13b: D2DSS quality is defined to be receiving signal strength above a threshold. Additional rules to choose a timing reference are left for UE implementation and can for example be based on the PSSID and/or the number of detected D2DSS.

Proposal 13c: A UE synchronized to another sync source can reselect to another sync source if the signal strength is below D2DSS-RP-DETECT. 
Proposal 14a: Define a D2D-silence period during which out of coverage D2D UEs do not transmit any D2D signals/channels other than D2DSS/PD2DSCH. All the D2D UEs acquired the same timing reference shall follow the same D2D-silence period.
Proposal 14b: DFN mod (32*40) between 0 to 39 is defined to be D2D-silence period for out of coverage UEs.  
Proposal 15a:  A UE not synchronized to an eNodeB shall detect an eNodeB within t1 seconds. RAN4 should decide t1 using the existing cell detection requirements.

Proposal 15b:  A UE not synchronized to an eNodeB shall detect a higher priority D2D sync source within n2 silence period occurrences if received signal strength is above certain threshold. RAN4 should decide n2 and D2DSS-RP threshold.
Proposal 16a: In out-of-coverage, a UE selects the D2DSS resource (out of the 2 configured resources of a timing reference) based on UE implementation. 
[RAN2 Impact] Proposal 16b: two synchronization resource locations are pre-configured for out-of-coverage.

Proposal 17a: an out of coverage UE that synchronizes for transmission timing reference to an in coverage UE using  D2DSS in D2DSSue_net, uses the same D2DSS if it becomes a sync source. The in-coverage UE uses 1 bit in PD2DSCH to indicate that the UE is in coverage. 

Proposal 17b: an out of coverage UE that synchronizes for transmission timing reference to an in coverage UE using  D2DSS in D2DSSue_net, uses the second pre-configured synchronization resource if it becomes a sync source. The out-of-coverage UE uses 1 bit in PD2DSCH to indicate that the UE is out of coverage. 
Proposal 18:  For Mode 2, Data timing uses DL timing. 

Proposal 19: For Type 2B discovery and D2DSS, transmissions use DL timing.

Proposal 20: 24 unused values of TA in SA are used to signal values from 0 to ECP in increment of ECP/24.  
Measurements [Possible RAN2 Impact]
Proposal 21: D2DSS-RP is defined as follows:

	D2DSS received power (D2DSS-RP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry PD2DSS within the considered measurement frequency bandwidth.

For D2DSS-RP determination the PD2DSS according TS 36.211 shall be used. 

The reference point for the D2DSS-RP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding D2DSS-RP of any of the individual diversity branches. 


Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
Proposal 22: D2DSS-RP is filtered according to the equation below 
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where

Mn is the latest D2DSS-RP measurement;

Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;

Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and

a = 1/8;
Proposal 23: 9 dB threshold is used to avoid power hysteresis of D2DSS-RP along with proposed values of a=1/8. 
Proposal 25a: D2DSS/PD2DSCH is prioritized at a system level over all the other resource pools/transmissions. That is, if a sub-frame is configured as a D2DSS resource, then UEs will not use that sub-frame for transmission of other D2D channels.

Proposal 25b: When associated SA and Data TX pools overlap in time, the overlapped resources are defined to be part of the SA resource pool.

Proposal 25c: In a given carrier,  when transmission of SA overlaps in time with a non-associated data transmission in a given UE, SA transmission should be prioritized over data transmission. The data transmission should be punctured, i.e. the dropped transmission does not alter the RV ID sequence of the remaining transmissions. 

Proposal 25d: when SA or Data TX pools overlap in time with discovery TX pool, the overlapped resource are defined to be part of discovery TX pool.

 [RAN2 Impact] Proposal 26: The RRC parameter “cell id of the neighboring cell” is made a vector of size up to 3 to allow consolidation of neighbor cell resource pools of up to 3 sectors of a macro-cell.
 [RAN2 Impact] Proposal 27: offsetIndicator should directly indicate an offset.
[RAN2 Impact] Proposal 28: T-RPT bitmap restriction should be pre-configured for OOC.

[RAN2 Impact] Proposal 29: Mode 1 Data CP length is signalled in the SIB for neighbour cells. 

Proposal 30: confirm same range of Pc,max as cellular for D2D. Confirm power control equations in the draft CR for 36.213.
Proposal 30a: For discovery, if a UE is configured with a “range class” and corresponding mapping from “range class” to power control parameters is provided in RRC signalling, then UE transmit power is limited to the transmit power computed as per signalled power control parameters for configured range class.
Proposal 30b1: DCI 5 power control bit to all D2D transmissions including D2DSS/PD2DSCH, SA, and Data. 

Proposal 30b2: DCI 5 power control bit applies to D2DSS/PD2DSCH, SA and Data transmissions within an SA period that starts at least 4 sub-frames after reception of the DCI 5 command.
D2D UE capabilities [RAN2 Impact]
Proposal 31: D2D discovery and D2D communication are separate and independent UE capabilities. 

Proposal 32a: For discovery capable UEs, D2DSS transmission/reception is a separate UE capability. 

Proposal 32b: For discovery capable UEs, support for discovery on serving frequency(es) when UE is in RRC_CONNECTED (not in DRX) is a separate UE capability.
Proposal 32c: For discovery capable UEs, support for simultaneous discovery and downlink reception on the paired carrier is a separate UE capability. Due to RF implications, this is defined per discovery band per WAN band combination.  

Proposal 33a: For communication capable UEs, support for Mode 1 and Mode 2 are separate UE capabilities. 
Proposal 33b: baseline D2D communication capability for a UE is defined to include being able to (i) receive up to 51024 transport blocks bits in 1 TTI  from 1 D2D transmitter at a time  (ii) transmit 51024 transport block bits in 1 TTI.  Any additional capabilities are FFS. 
Proposal 34: Discovery message size (excluding the CRC) should be increased to 232 bits.
Proposal 35: For both Type 1 and Type 2B discovery, the frequency resource on the kth (1≤ k ≤ L-1) repeated transmission is given as
nf (k)=  [nf(0) + k*floor(Nf/L)] modulo Nf                                                  (1)
 Here,

L is the total number of transmissions by a UE within a discovery period. 
Nf is the total number of discovery resources within a sub-frame.  
nf (0) is the index in frequency of the first discovery transmission within a discovery period. 
nf (k) is the index in frequency of the kth discovery transmission within a discovery period. 

Issue 36: Discovery reception in RRC_CONNECTED [RAN2 Impact]
Proposal 36a: 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.

Proposal 36b: 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. 
Proposal 36c: On FDD carriers, 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 including the D2DSS subframes corresponding to the D2D discovery pool, and the associated synchronization window of the D2DSS subframes on that UL carrier as well as one subframe preceding and following these subframes.
Proposal 36d: A UE receiving discovery signals is not expected to compute UCI on the paired DL carrier during sub-frames belonging to discovery including D2DSS sub-frames and the associated synchronization window as well one sub-frame preceding and following these sub-frames, and can skip corresponding UCI transmission within discovery sub-frames in a discovery period.

Proposal 36e:  For random access: 

a. WAN Rx should still be prioritized over discovery Rx for RAR reception. 

b. WAN Rx should still be prioritized over discovery for MSG4 reception. 

Proposal 36f: For PHICH (HARQ_FEEDBACK), UE should prevent non-adaptive retransmission if PHICH is not decoded during D2D discovery

Proposal 37a: for Mode 2 data, a transmission (and corresponding reception) can be dropped if the physical resources in a given sub-frame are not contiguous in frequency. 

Proposal 37b: for Mode 2 data, a transmitting UE is allowed to not select frequency resources that are fragmented when the configured or selected hopping parameters are applied to the configured resource pool.  

Proposal 38a: For TDD configurations 1, 2, 4, 5 and FDD, the same mapping of T-RPT index to bitmap is used for both Mode 1 and Mode 2. 

Proposal 38b: For TDD configurations 1, 2, 4, 5 and FDD, T-RPT index to bitmap mapping is defined by only indexing k in {1,2,4,8} from ‘0000000’ to ‘11111111’ in the natural order.  

Proposal 38c: For TDD configurations 0, 3, 6: the same mapping of T-RPT index to bitmap is used for both Mode 1 and Mode 2. 

Proposal 38d: For TDD configurations 0, 3, 6: T-RPT index is defined to be the T-RPT bitmap, but only the allowed values of T-RPT bitmap are used, and the rest of the values are reserved. 

Proposal 39: T-RPT definition corresponding to a TDD configuration is used when TDD configuration is received from an eNodeB (either directly or relayed by a UE using PD2DSCH). Otherwise, T-RPT refers to set of all sub-frames with N=8 and K = {1, 2, 4}. 
Proposal 40a: A UE drops the entire D2D transmission in sub-frame n if the UE transmits an uplink SRS signal in sub-frame n on the same component carrier. 

Proposal 40b: A UE dropping a D2D transmission due to time domain conflict with WAN on sub-frame n, does not drop the subsequent D2D transmissions (sub-frame n+1 onwards) due to the conflict on sub-frame n. 

Proposal 40c: For UEs with one TX chain, TA value used is the maximum TA across all the component carriers used for UL transmission on sub-frame n+1 for interpreting “a transmission with TA > 1 symbol”.

Proposal 40d: For UEs with two TX chains, from RAN1 perspective, simultaneous transmissions from a UE for D2D on CC1 and WAN on CC2 are feasible. RAN4 should decide what TA values can be supported when D2D transmission on CC1 conflicts WAN transmission on CC2 including conflicts on sub-frame n and n+1 due to different TA values. 
Proposal 41: For multi-carrier operation from a UE perspective, following transmission priorities are followed: UL transmission on CC1 > D2D transmission on CC2 > D2D transmission on CC3 where CC1, CC2 and CC3 are distinct carriers, and CC1 and CC2 are two component carriers configured by the eNB that the UE is camped on/connected to, and CC3 is an out of coverage carrier. 

Proposal 42a: UE shall prioritize PRACH over D2D transmission. Furthermore UEs should not transmit D2D channels/signals on resources reserved for PRACH by dropping the corresponding transmissions. 

Proposal 42b: For TDD eIMTA enabled cells, the SIB1 TDD configuration is assumed for D2D discovery and communication. 

Proposal 42c: Mode 2 communication can be performed on a deactivated carrier.

Proposal 43: PUSCH channel interleaver is used for all D2D channels.  
Proposal 44: same antenna port is used for all D2D channels and signals

Proposal 45: within an SA period, Mode 1 data sub-frame pool starts with the first uplink sub-frame after the last SA sub-frame, and ends on the last uplink sub-frame before the start of the next SA period. 

Proposal 46: the DCI 5 grant that is received at least 4 sub-frames before the start of the SA period is used in case multiple DCI 5  grants are received.

Proposal 47: if less than 4 sub-frames are available for last MAC PDU transmission within an SA period, these sub-frames are not used for MAC PDU transmission (or reception). 
Proposal 48: DCI-5 should use the same search space as DCI-0. That is, search space is “common and UE specific by C-RNTI” for PDCCH and “UE specific by C-RNTI” for EPDCCH
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