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1. General
Background: The scope of D2D work as per the WID is as follows:

“The objective of this work item is to enable 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”
In the online session it was suggested by companies to agree that the UE RF requirements for D2D communications in Rel-12 are specific to public safety operation. This is in line with the WID description, “The communication part is targeted to apply only to public safety use”. D2D discovery is for both commercial and public safety use cases.
Possible Agreement (Capture as a part of WF on D2D in R4-147961, Ericsson)
Proposal: For D2D communication in Rel-12, RAN4 shall discuss the UE RF requirements for public safety use case. 
Discussion: 
Microsoft: Question:D2D may happen on commercial carrier?

Chair: it is not address commercial, only PS this time.

Ericsson: The RF requirement for Rel-12 is for PS case only.
Chair: It is fine.

Tele: will other specs will be impacted?

Chair: this is only for PS. If future commercial use is needed, this is not included.

Qualcomm: For D2D, UE RF requirement  will be captured in Rel-12. This is for D2D communication only.
The RF requirements for D2D communications in Rel-12 are for PS case only. Agreed.
2. Rx Requirements

2.1. Maximum Input level
Related Documents

	Tdoc
	Type
	Title
	Company

	R4-147499
	Approval
	D2D UE Maximum Receive Power

	Ericsson

	R4-146971
	Approval
	D2D Rx Requirements: Maximum input level
	Qualcomm


Document Summary
R4-147499 [E///]: Simulation results presented for maximum input level for D2D operating scenarios agreed for coexistence simulations.
Table 1: D2D Input power level benchmarks

	Scenario
	cdf percentage for an input power of -25 dBm
	Input power level for 99.98% [dBm]

	General scenario, Option 3, outdoor ISD = 500 m
	99.955
	-17.5 

	General scenario, Option 1, RRH ISD = 500 m
	99.975
	-24

	Public safety scenario, Option 5, outdoor ISD = 1732 m, outdoors
	 99.99
	Less than -25 


Observation: The minimum coupling loss for D2D transmissions will be considerably less than that employed for basestation to UE link analysis. Preliminary proposals for this value are on the order of 40 dB.
Proposal: The maximum receive input power for D2D UE’s should be specified as a value of -17 dBm.
R4-146971 [QC]: Deterministic analysis presented on the maximum input level for D2D on the agreed ProSe bands. Proposal made based on both UE perspective and system perspective.
Observation 1: From a UE implementation perspective, the maximum input level for D2D can be tightened by the amount of difference in PAR of OFDMA vs. SC-FDMA waveforms, leading to level of approximately -22dBm.

Table 2: Min UE-UE separation for D2D at maximum input level of -22dBm
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Observation 2: From a systems perspective, the min UE-UE distance at maximum input level of -22dBm meets the minimum requirements for D2D operations (with margins in most cases).

Proposal: The maximum input level for D2D Rx shall be -22dBm and shall be specified with respect to D2D RMC.

Discussion:

Possible Agreements (Capture in revision R4-147974, Qualcomm)
Proposal 1: The maximum input level for D2D Rx, specified with respect to D2D RMC, shall be 


Option 1: -17 dBm

Option 2: -22 dBm agreed in main section.

Option 3: (other company opinions)
2.2. D2D Rx on TDD bands
Related Documents

	Tdoc
	Type
	Title
	Company

	R4-147970
	Approval
	D2D Rx Requirements for TDD bands

	Qualcomm Incorporated, Microsoft Corporation, LGE, CMCC


Document Summary
R4-147970 [QC]: 
Proposal: For D2D on E-UTRA TDD bands, no new requirements for UE RF core receiver characteristics (apart for possibly Maximum input level) is required for D2D. For maximum input level, if the requirements for D2D differ than existing requirement of -25dBm, then the additional requirement for maximum input level for D2D shall be specified w.r.t. D2D RMC.
Discussion:  original one is 6972. Revision only added co-sourced companies.
Possible Agreements (Capture in revision R4-147970, Qualcomm, Microsoft, LGE, CMCC)
Option 1: For D2D on E-UTRA TDD bands, no new requirements for UE RF core receiver characteristics (apart for possibly Maximum input level) is required for D2D. For maximum input level, if the requirements for D2D differ than existing requirement of -25dBm, then the additional requirement for maximum input level for D2D shall be specified w.r.t. D2D RMC.
Option 2: (other company opinions)

Ericsson: issue of in-band emission is not fully addressed. It should be part of the future work. 

Qualcomm: This is for D2D RX, Im not sure TDD is affected.

Ericsson: we cannot agree on reuse existing requirement. On RX side, blocking and other RX performance will be affected. 
Qualcomm: D2D has no simultaneous TX/RX, therefore it should not have such impact. This is for single cc receive.
LGE: agree with QC.
2.3. D2D Rx on FDD bands: REFSENS

Related Documents

	Tdoc
	Type
	Title
	Company

	R4-146974
	Approval
	D2D Rx on FDD bands: REFSENS
	Qualcomm Incorporated


Document Summary

R4-146974[QC]: 
(General)

Proposal 1: For the partially allocated D2D reference measurement channels, no in-channel noise (‘OCNG’) shall be added (consistent with BS specifications).
(D2D RefSens)

Proposal 2: D2D specific RefSens to receive the new D2D specific measurement channel on FDD UL band is derived using (1).
	RefSensD2D = RefSensWAN + ∆SNRD2D-WAN + f(∆ILUL-DL) + 10log10(LCRB/NRB)
	
(1)

	Where

	RefSensD2D:
	Reference sensitivity for D2D (Rx on FDD UL) with new reference measurement channels

	RefSensWAN:
	Reference sensitivity for WAN (Rx on FDD DL) currently specified in TS 36.101.

	
	

	∆SNRD2D-WAN:
	Difference in decoding SNR requirements between the new reference measurement channels for D2D and currently specified WAN DL reference measurement channels.

	∆ILUL-DL:
	Difference in insertion loss of the UL filter compared to the DL filter of the band-duplexer

	f(∆ILUL-DL):
	To account for shared-pain as per RAN4 agreed procedures 

	LCRB:
	Transmission BW of the new D2D reference measurement channel

	NRB:
	Transmission BW configuration (since DL reference measurement channels are fully allocated)


Observation 1: With respect to susceptibility to spurs in UE’s transceiver, D2D RefSens on FDD UL is a tighter requirement that current WAN RefSens.
Proposal 3: Include the filter vendor data in Table 2 on ∆ILUL-DL for FDD bands in the TR.

Table 2: Filter vendor data on difference in IL between UL and DL filters (∆ILUL-DL)

	E-UTRA band
	∆ILUL-DL 

	
	Vendor A
	Vendor B
	Vendor C

	2
	-0.5
	-0.2
	-0.4

	3
	-0.3
	0.5
	-0.9

	4
	-0.4
	0
	-0.3

	7
	0.6
	0.1
	-0.2

	14
	
	-0.2
	0

	20
	-0.5
	-0.3
	-0.5

	26
	0
	0.4
	0

	28
	(A) 0
(B) 0
	(A) 1

(B) 0.6
	(A) -0.3
(B) 0.3

	31
	
	
	


Discussion:
E///: agree with general view.
Possible Agreements (Capture in revision R4-147967, Qualcomm)
(OCNG)
Proposal: For the partially allocated D2D reference measurement channels:

Option 1: No in-channel noise (‘OCNG’) shall be added (consistent with BS specifications).

Option 2: (other company opinions)

Discussion:
E///: not proper to exclude OCNG. The point is to include all the background noise and etc. W/o it, it is not proper. 

Qualcomm: For legacy REFSENS , it is fully allocated channel. No OCNG for that. With OCNG, it is not testing UE REFSENS. Should not add OCNG.

Chair: The purpose of REFSENS is to test NF of the device.
E///: we don’t fully understand the reason for removing OCNG.

Qualcomm: adding OCNG defeat the purpose of this test. And if this is the case, why BS not add OCNG? If we add OCNG noise, it will change the purpose of testing the NF of the device. We need to understand if there is a situation that why we need OCNG. E///: please define the reference channel.

Qualcomm: Reference channel is 2 RB only, which is already agreed. W/ OCNG, it should be fully allocated.

Chair: More offline is needed.
Possible Agreements (Capture in revision R4-147967, Qualcomm)
(D2D REFSENS)


Proposal: D2D specific RefSens to receive the new D2D specific measurement channel on FDD UL band is derived using:

Option 1: Equation (1) below.
	RefSensD2D = RefSensWAN + ∆SNRD2D-WAN + f(∆ILUL-DL) + 10log10(LCRB/NRB)
	
(1)

	Where

	RefSensD2D:
	Reference sensitivity for D2D (Rx on FDD UL) with new reference measurement channels

	RefSensWAN:
	Reference sensitivity for WAN (Rx on FDD DL) currently specified in TS 36.101.

	
	

	∆SNRD2D-WAN:
	Difference in decoding SNR requirements between the new reference measurement channels for D2D and currently specified WAN DL reference measurement channels.

	∆ILUL-DL:
	Difference in insertion loss of the UL filter compared to the DL filter of the band-duplexer

	f(∆ILUL-DL):
	To account for shared-pain as per RAN4 agreed procedures 

	LCRB:
	Transmission BW of the new D2D reference measurement channel

	NRB:
	Transmission BW configuration (since DL reference measurement channels are fully allocated)


Option 2: (other company opinions)
Discussion:
E///: we don’t understand the share-the-pain factor.

Qualcomm: take avg IL data from vendor. It is like the dRib. It is more of dR d2d.

E///: ∆ILUL-DL? 
Qualcomm: it is an avg. and share-the-pain together for vendor data. It is for a difference between UL/DL difference.
E///: could you provide a definition somewhere. Also, whose vendors data would be in use?

Chair: Qualcomm needs more definition of those parameter, and more clarification on the calculation methods.

Vodafone: agree to be confusing. Need clarification on last parameter in the formular.

Qualcomm: the values for NRB for communication. The # of the RBs in the channel.For communication, the factor is 0.
Possible Agreements (Capture in revision R4-147967, Qualcomm)
(Filter data on delta IL)

Proposal: Include the filter vendor data in Table 2 on ∆ILUL-DL for FDD bands in the TR.
Discussion:
Telecomitalia: UE RX requirement is for PS communication only.
Qialcomm: This is for discovery.
Agreed.
2.4. D2D Rx on FDD bands: Spurious Emissions, Receiver Image

Related Documents

	Tdoc
	Type
	Title
	Company

	R4-146977
	Approval
	D2D Rx on FDD bands: Spurious emissions, Rx image
	Qualcomm Incorporated, Microsoft Corporation


Document Summary
R4-146977: Following proposals are made:
(Spurious Emissions)

Proposal 1: For FDD Rx on FDD UL, reuse the existing requirements on spurious emissions.
(Receiver Image)
Discussion:
E///: ok with this.
Agreed.
Observation 1: The requirement on receiver image is not applicable for D2D in Rel-12.
Discussion:

E///: for Simultaneous case, we may not ignore the receiver image requirement.
Qualcomm: It never will be inter-band TX/RX.
MediaTek: Agree with Qualcomm. It cannot be tested.

E///: It is slim in Rel-12. Need clarification in TP.

Qualcomm: would like to revise TP. For simultaneous UL/DL, it cannot test on receiver image.

LGE: Receiver image is only defined for intra-band Contiguous CA. So agree with Qualcomm.

E///: agree with proposal, but the wording needs to be modified.
Possible Agreements: (Receiver Spurious Emissions) (Capture in revision R4-147969, Qualcomm, Microsoft)
Option 1: For FDD Rx on FDD UL, reuse the existing requirements on spurious emissions.

Option 2: (other company opinions)

Discussion:
Possible Agreements: (Receiver Image) (Capture in revision R4-147969, Qualcomm, Microsoft)

Proposal: The requirement on receiver image is not applicable for D2D in Rel-12
2.5. D2D Rx on FDD bands: Selectivity to Jammer

Related Documents

	Tdoc
	Type
	Title
	Company

	R4-146975
	Approval
	D2D Rx on FDD bands: Receiver selectivity to Jammer
	Qualcomm Incorporated, U.S. Department of Commerce (U.S. DOC)

	R4-146976
	TP
	TP for TR 36.877: D2D reception next to UL channel
	Qualcomm Incorporated, U.S. Department of Commerce (U.S. DOC)

	R4-147500
	Approval
	Impact of D2D on UE Receive RF Requirements
	Ericsson


Document Summary
R4-146975: Following proposals and observations are made:
Proposal 1: For D2D Rx on FDD UL, reuse the existing receiver selectivity requirements (in terms of jammer-to-signal power ratio) using D2D specific reference measurement channel. This includes ACS, blocking, wideband intermodulation and spurious response requirements.
Proposal 2: For D2D Rx on FDD UL, the modulated interferer (in the case of ACS, in-band blocking and wideband intermodulation) shall be QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211.

Proposal 3: For D2D Rx on FDD UL, the interfere level for blocking (in-band, out-of-band, narrowband), wideband intermodulation, and spurious response are specified by lowering the interferer level by 10log10(NRB/LCRB), where LCRB is the transmission BW of D2D RMC.

The proposals above are made (in part) based on the following observations:

Observation 1: D2D system-level performance will be dominated by IBE from D2D UEs operating co-channel as compared to interference from LTE UEs operating on adjacent channels.

Observation 2: Current receiver selectivity to jammer requirements exceed those required to ensure the desired D2D system-level performance.
Observation 3: To meet the existing receiver selectivity requirements with D2D specific RMC may present a tighter requirement due to the narrowband D2D RMC (e.g., 2RB).

R4-146976: TP on D2D reception next to UL channel. Includes the analysis presented in R4-146975.
R4-147500: Following proposals are made:
Proposal: ACS and narrowband blocker requirements for D2D UE’s are to be updated to address D2D discovery and communication signals with a bandwidth of 2 RBs.

Proposal: The inband blocking requirements for D2D UE’s should be revised to be consistent with a blocking level of -37 dBm.

E///: have concerns on a number of assumptions. We understand the intention is to exam adjacent band, but we need to consider both D2D and legacy for in-band. Not ready to agree on TP.

Qualcomm: For new requirement, we will provide paper at next meeting. 

Qualcomm: how about the proposal?
Possible Agreements: (Modulated Interferer) (Capture in revision R4-147968, Qualcomm, US DOC)
Proposal: For D2D Rx on FDD UL, the modulated interferer (in the case of ACS, in-band blocking and wideband intermodulation) shall be QPSK modulated PUSCH containing data and reference symbols (as specified for BS specifications).
Discussion:

E///: agree Proposal 2.
Possible Agreements: (ACS) (Capture in revision R4-147968, Qualcomm, US DOC)
Proposal: For D2D Rx on FDD UL, reuse the existing ACS requirements and will be specified w.r.t. the D2D specific reference measurement channel.

Discussion: This is part of the original proposal 2.
E///: It is different from original. We need more time to check the new ones. We don’t think the analysis is properly conducted. The UE architecture could be simpler.
Qualcomm: This is from original proposal, but wording is different.

LGE: Is it the same RMC channel for REFSENSE? If so, we can support.

Qualcomm: we have anylysis for a couple of meetings already. 

E///: There for scenarios defined by RAN1. The channel definition is not completed.

Qualcomm: Let’s take step-by-step.  The dominant factor is ACLR. Could E/// agree?

E///: The channel is at different locations. There is no evidence to show reusing legacy could work. There is lack of analysis.

Chair: Is there other operators think this proposal won’t provide adquet protection?

E///: There is no guarantee for performance if we reuse the legacy.in-channel and co-channel interference has not been addressed. We have concern to make blank statement.
Qualcomm: it is beyond this ACS proposal in this paper. 

E///: we can agree to use the same requirement, but it may not promise the same performance as legacy network. 
Possible Agreements: (blocking, wideband intermodulation, spurious response) (Capture in revision R4-147968, Qualcomm, US DOC)
Proposal 1: For D2D Rx on FDD UL, reuse the existing receiver selectivity requirements (in terms of jammer-to-signal power ratio) using D2D specific reference measurement channel. 

Discussion:

E///: cannot agree.

Qualcomm: none of these is in-channel. It is in-band but off-channel.

E///: We need requirement for in-band blocking, and need study.

Qualcomm: we could provide it at next meeting. 
Proposal 2: For D2D Rx on FDD UL, the interfere level for blocking (in-band, out-of-band, narrowband), wideband intermodulation, and spurious response are specified by lowering the interferer level by 10log10(NRB/LCRB), where LCRB is the transmission BW of D2D RMC.

Discussion:
Sprint: Regarding in-band out-of-band blocking, how does it affect commercial carrier?

Qualcomm: It would be the same DL signal level. It is lowering the interference level due to less RBs.

E///: doesn’t understand rationale.  This is artificial test. We don’t agree on the same jammer level. We only agreed on the same ACS.

Qualcomm: the same ACS is hinting the same jammer level.

Sprint: intend to agree with E///. We have concerns regarding ACS in terms of jammer level.

Qualcomm: it doesn’t need the same single level for reception. We have a number of cases for ACS, with low/high power level. But it is not invalidating the situation here. 
Sprint: ACS reuse is based on narrow-band situation. Not sure if this is the case.

Qualcomm: ACS is tested by interference. If one tighten the ACS requirement, it is not helping the UE reception.

E///: agree on Proposal 1, but we don’t agree on the same jammer level. This needs to be reconsidered.

Qualcomm: Then how E/// wants to test it?

E///: use the same legacy, can test the same way.

Chair: we note the concerns, and we could provide additional information at next meeting.

Men: The concern is that D2D may require commercial carriers to lower their power.

DOC: 1. we have absulotely no desire to mass other people’s licensed operation. 2.There are two other countries to advacend this in Rel-12. We have every intention to test all the scenarios people have concerned. We are not the regulator in the US. UK and Korea are the other two. Our intention is regular network operator. We need to close this WI, regardless if a device is available no not.

Sprint: we worried that D2D will complain the interference from commercial carrier, and require commercial to lower power. 

Sprint and E/// object.

2.6. D2D on FDD bands: Impact to WAN

	Tdoc
	Type
	Title
	Company

	R4-147500
	Approval
	Impact of D2D on UE Receive RF Requirements
	Ericsson

	R4-146978
	Approval
	D2D Rx on FDD bands: Impact to WAN
	Qualcomm Incorporated


R4-146978 [Ericsson]: Observes that typical D2D UE architectures will require the addition of switches and filters with a typical additional insertion loss of 0.5 to 1 dB.
Proposal: The reference sensitivity requirements for D2D UE’s should be relaxed by at least 0.5 dB for the ProSe bands.
Discussion:
R4-146978 [QC]: Proposes relaxation to Tx MOP and WAN REFSENS due to additional switches on Tx path and Rx path. IL of SPDT required is estimated to be around 0.4dB (<1GHz bands) and 0.6dB (>1GHz bands).
(Tx MOP)

Proposal 1: Relaxations to Tx MOP (both WAN and D2D) of 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands) shall be required for an FDD band that supports D2D.
 (WAN  RefSens)

Orange: Have concern to restrict to on erequirment. 

TelecomItalia: our concern is that this is impacting legacy.
Qualcomm: It will have impact. 
Proposal 2: Relaxations to WAN RefSens of 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands) shall be required for an FDD band that supports D2D.

TelecomItalia: our concern is that this is impacting legacy.

Discussion:

Possible Agreements: (Capture in revision R4-147973, Ericsson)
Proposal: Following relaxations to Tx MOP (both WAN and D2D) shall be required for an FDD band that supports D2D

Option 1: 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands)

Option 2: (other company opinions)
Proposal: Following relaxations to WAN RefSens shall be required for an FDD band that supports D2D

Option 1: 0.5dB


Option 2: 0.2dB (<1GHz bands) and 0.3dB (>1GHz bands)

Option 3: (other company opinions)
3. Tx Requirements
3.1. Maximum output power
Related Document

	Tdoc
	Type
	Title
	Company

	R4-147959

	Approval
	D2D Tx Requirements: Transmit power
	Qualcomm Incorporated


Discussion:

Qualcomm: This is the WF proposal based on online and offline discussions. 

Possible Agreements (Capture in revision R4-147959, Qualcomm)
Proposal: The maximum output power (Section 6.2.2) requirements for UE power classes 1 and 3 are also applicable for D2D transmissions.
· This proposal is independent of UE reference architecture

· This proposal does not infer relaxations to MOP for WAN and D2D

Discussion:
Sprint: Giving the location information, we have concern. Need to be defined per band.

Qualcomm: already discussed with RAN2. Pmax is a different concern. That is the same understand we have. It is per band. We can specify it in the table.

Sprint: we need to specify and put them in the table. We need different output power for D2D bands. For max output power, need different power levels. For example, B2. The CR was no location required on UE.

Qualcomm: it cannot be classify for UE.

Chair: max output power and Pmax are different.

Qualcomm: it is the same band device. Could Sprint suggest the solution?

3.2. Minimum output power

Related Document

	Tdoc

	Type
	Title
	Company

	R4-146967

	Approval
	D2D Tx Requirements: Output power dynamics
	Qualcomm Incorporated, Microsoft Corporation


Discussion:

Qualcomm: This is the WF proposal based on online and offline discussions. 

Possible Agreements (Capture in revision R4-147960, Qualcomm, Microsoft)
Proposal: No changes to the existing requirements (-40dBm) for minimum output power required for D2D.
Discussion: 
Motorola solution: It is fine now.
3.3. Output Spectrum Emissions
Related Document

	Tdoc
	Type
	Title
	Company

	R4-146969

	Approval
	D2D Tx Requirements: Output RF spectrum emissions
	Qualcomm Incorporated, Microsoft Corporation


Discussion:
Qualcomm: This is the WF proposal based on online and offline discussions. The single proposal in R4-146969 is now split into individual proposals for each subclause of Section 6.6.
Possible Agreements (Capture in revision R4-147962, Qualcomm, Microsoft)
	Sub-clause
	Section (in TS36.101)
	Proposals
	Rationale

	Occupied bandwidth
	6.6.1
	Option 1: No change

Option 2: (other company opinions)
	No change expected

	Spectrum emission mask
	6.6.2.1
	Option 1: No change

Option 2: (other company opinions)
	Regulatory requirement need to be met for D2D or WAN

	Additional spectrum emission mask
	6.6.2.2
	Option 1: No change

Option 2: (other company opinions)
	Regulatory requirement need to be met for D2D or WAN

	Adjacent channel leakage ratio
	6.6.2.3
	Option 1: No change
Option 2: (other company opinions)
	RAN4 co-existence study done assuming existing ACLR requirements

	Spurious emissions
	6.6.3
	Option 1: No change
Option 2: (other company opinions)
	Same protection to other frequencies required for UE-UE coexistence. 


Sprint: regarding Spectrum emission mask, is it based on max output power.
Qualcomm: it is regulatory requirement. Additional spectrum emission mask is regulatory requirement too.

Sprint: have some for ACS. Assumption is based on 2 RBs. The scenario is not clear.

Qualcomm: it doesn’t affect this proposal.

Qualcomm: the study has been done in RAN1.

Sprint: do we have a table to address this in 36.101? Need offline discussion.
Qualcomm: how do we proceed?

Sprint objects.

Verizon: Co-existence study was based on 2RB. How could we align with real case. For NRB, it will cause 60%  loss.
3.4. Tx Intermodulation
Related Documents
	Tdoc
	Type
	Title
	Company

	R4-146970
	Approval
	D2D Tx Requirements: Transmit Intermodulation
	Qualcomm Incorporated, Microsoft Corporation


Possible Agreements (Capture in revision R4-147963, Qualcomm, Microsoft)
Proposal: For D2D-WAN on a single component carrier, no change to the existing Transmit Intermodulation requirements are required for D2D.

4. AH Chair's summary
Agreements
General

· The RF requirements for D2D communications in Rel-12 are for PS case only. Agreed.

Rx requirements

· Max input level of -22 dBm (previously agreed in the main session)

· For D2D on E-UTRA TDD bands, no new requirements for UE RF core receiver characteristics (apart for possibly Maximum input level) is required for D2D. For maximum input level, agreed as -22 dBm, the additional requirement for maximum input level for D2D shall be specified w.r.t. D2D RMC.
· It was clarified that D2D has no simultaneous TX/RX, therefore it should not have such impact. This is for single cc receive.

· Refsens: Include the filter vendor data in Table 2 on ∆ILUL-DL for FDD bands in the TR.

· Spurious emissions:  For FDD Rx on FDD UL, reuse the existing requirements on spurious emissions.

· Receiver image: The requirement on receiver image is not applicable for D2D in Rel-12.

· Modulated interferer:  For D2D Rx on FDD UL, the modulated interferer (in the case of ACS, in-band blocking and wideband intermodulation) shall be QPSK modulated PUSCH containing data and reference symbols (as specified for BS specifications).
· ACS: For D2D Rx on FDD UL, reuse the existing ACS requirements and will be specified w.r.t. the D2D specific reference measurement channel.

· Caveat:  We can agree to use the same requirement, but it may not promise the same performance as legacy network. 

· Blocking, WBIM, Spurious response: For D2D Rx on FDD UL, reuse the existing receiver selectivity requirements (in terms of jammer-to-signal power ratio) using D2D specific reference measurement channel. 
· Caveat:  We can agree to use the same requirement, but it may not promise the same performance as legacy network.
Tx requirements
· Min output power:  No changes to the existing requirements (-40dBm) for minimum output power required for D2D.
· Occupied bandwidth, spectrum emission mask, additional spectrum emission mask:  No change

· 
Sprint raised an objection
Further discussion required
· Refsens:  Formulation of equation was generally agreeable, but it was requested that the proponent provide further details on the ∆ILUL-DL term and f(∆ILUL-DL) function including their meaning and how they might be determined.
· Refsens OCNG:  Does additional noise obscure the refsens meaning of receiver NF?  Or should refsens more accurately reflect the intercell interference condition?
· Impact to WAN and relaxations:  Further discussion needed

· Max output power:  Does max output power need to be defined per geographical region?  Or is it related to power class definition?  What is the relationship with Pmax?

· TxIM:  Not discussed

General concerns
· A concern was raised on the need to complete the work in a timely manner to facilitate terminal availability in the needed timeframe.
· Concerns were raised by Ericsson that reusing the Rx requirements does not ensure that the same performance can be met as the legacy network.  The DoC acknowledged this risk, but continued to support the proposals.  The AH chair encouraged concerned companies to provide input to the next meeting proposing additional requirements if justified, but recommended that these be approved for progress and since additional requirements would be in addition and would not necessarily invalidate these.

· Concerns were raised by Sprint that Rx requirements might not be sufficient to protect against interference from a commercial network in an adjacent channel.

· A concern was raised by Verizon that impact of emissions has only been studied for 2 RB transmission and that wider transmissions may interfere with adjacent network operation.
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