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1.
Introduction

As part of the 3GPP Release 13 Work Item for enhanced direct discovery support for ProSe as defined in [1], initial observations and proposals on D2D UE RF requirements  for enhanced direct discovery support were provided at RAN4#76 [2], including support of D2D discovery in SCells as well as inter-PLMN support of discovery. Furthermore at RAN4#76bis UE RF requirements were further discussed in [3] and a Way Forward was agreed to in [4]. This contribution further discusses the impact of multiple carriers on D2D UE RF requirements and provides proposals for D2D UE receive RF requirements with multiple carriers.

2.
D2D Deployment Scenarios and Band Combinations
The Release 13 D2D Work Item on “Enhanced LTE Device-to-Device Proximity Services” [1] covers enhancements to LTE device-to-device (D2D) communications and D2D discovery meeting requirements for public safety including scenarios for 
· in network coverage (intra-cell and inter-cell), 

· partial network coverage, and 

· outside network coverage scenarios 

At RAN4#76 it was agreed in [3] that 
Proposal #1

· RAN4 initially employ interband DL CA on the following band combinations to analyze possible impacts to RF requirements for eD2D in Release 13.
· D2D-WAN for MCC operation : Band 2 + Band 4
· D2D-WAN for MCC operation : Band 28 (PS in Korea) + Band 1
In addition at RAN4#76bis, it was further agreed that [4]:
· Proposal 1: For concurrent D2D-WAN support, it is expected that the UE is required to meet the individual requirements of D2D and WAN separately.
· Proposal 2: For concurrent D2D-WAN, when D2D reception is on PCC
· Additional eD2D RX requirements in Rel-13 are FFS
· Proposal 3: For concurrent D2D-WAN, when D2D reception is on SCC / non-serving cell
· Additional eD2D REFSENS Rx requirements are to be defined in Rel-13
· Other D2D Rx requirements in Rel-13 are FFS
3
Impacted UE Receive Requirements

Based on the existing UE RF requirements defined in section 6 of TS36.101[6] and on the agreements in TR36.877[5] for Release 12 D2D functionality initial UE RF receive requirements for eD2D UEs were discussed in [2] and [3].

This section further discusses the issues identified in [2] and [3] for the receive RF requirements that may be impacted by the implementation of multiple carrier D2D discovery capabilities in LTE Release 13.  Table 2 summarizes the impacted UE RF receive requirements due to multiple carrier D2D discovery functionality. 

Note that as discussed in [2], for intra and inter-PLMN scenarios with multiple carriers, the D2D UE receive requirements will have to be assessed for impacts of possible simultaneous reception on the D2D UL band and one or more WAN DL bands. Thus for example scenarios with 2 carriers may require up to 3 receivers for support of D2D on one of the carriers.
3.1   D2D multiple carrier impacts
Table 2 below summarizes the impacted UE RF receive requirements due to multiple carrier D2D discovery functionality. 
Table 2: UE RF Receive Requirements potentially impacted by D2D

	Requirement
	D2D Impact
	Reference in TS36.101

	Reference Sensitivity
	For CA_2A-4A and CA_1A-28A with D2D on one component carrier, the reference sensitivity requirements of legacy CA shall apply as defined in section 7.3.1A of TS36.101. The ΔRIB,c  of Table 7.3.1-1A shall apply and the requirements of section 7.3.1D shall apply to the D2D component carrier.
	7.3.1A, 7.3.1D

	Maximum input power level
	Re-use the agreed value of -22 dBm for Release 12 D2D devices [2]. In the context of D2D with multiple carriers CA_2A-4A and CA1A-28A the impact of carrier aggregation will need to be studied further.
	7.4.1A

	ACS
	For CA_2A-4A and CA_1A-28A with D2D on one component carrier, the ACS requirements of legacy CA shall apply as defined in 7.5.1A. The requirements of 7.5.1D shall apply to the D2D component carrier.
	7.5.1A, 7.5.1D

	In-band blocking
	For CA_2A-4A and CA_1A-28A with D2D on one component carrier, the in-band blocking requirements of legacy CA shall apply as defined in 7.6.1.1A. The requirements of 7.6.1.1D shall apply to the D2D component carrier.
	7.6.1.1A, 7.6.1.1D

	Out-of-band blocking
	For CA_2A-4A and CA_1A-28A with D2D on one component carrier, the out-of-band blocking requirements of legacy CA shall apply as defined in 7.6.2.1A. The requirements of 7.6.2.1D shall apply to the D2D component carrier.
	7.6.2.1A, 7.6.2.1D

	Narrowband blocking
	For CA_2A-4A and CA_1A-28A with D2D on one component carrier, the narrowband blocking requirements of legacy CA shall apply as defined in 7.6.3.1A. The requirements of 7.6.3.1D shall apply to the D2D component carrier.
	7.6.3.1A, 7.6.3.1D

	Spurious Response
	For CA_2A-4A and CA_1A-28A with D2D on one component carrier, the spurious response requirements of legacy CA shall apply as defined in 7.7.1A. The requirements of 7.7.1D shall apply to the D2D component carrier.
	7.7.1A, 7.7.1D

	Receive Intermodulation
	For CA_2A-4A and CA_1A-28A with D2D on one component carrier, the intermodulation requirements of legacy CA shall apply as defined in 7.8.1A. The requirements of 7.8.1D shall apply to the D2D component carrier.
	7.8.1A,
7.8.1D

	Spurious emissions
	For CA_2A-4A and CA_1A-28A with D2D on one component carrier, the spurious emission requirements of legacy CA shall apply as defined in 7.9.1A.
	7.9.1A

	Receiver Image Rejection
	Pcell with a simultaneous WAN and D2D reception requirement needs to be specified similar to intra-band CA requirements
	7.10.1

	Reference Measurement Channel
	Requirements are FFS
	9.1


Proposal #1
· For Release 13 CA_2A-4A and CA_1A-28A employing D2D functionality on one component carrier, legacy CA receive requirements can be employed for ACS, in-band blocking, out-of-band blocking, narrowband blocking, spurious response, receive intermodulation, spurious emissions and receiver image rejection. The ProSe requirements of Release 12 shall apply to the D2D component carrier.
Proposal #2
· For Release 13 CA_2A-4A and CA_1A-28A employing D2D functionality on one component carrier the reference sensitivity requirements of legacy CA shall apply as defined in section 7.3.1A of TS36.101. The ΔRIB,c  of Table 7.3.1-1A shall apply and the requirements of section 7.3.1D shall apply to the D2D component carrier.
4
Conclusions
The following observations and proposals should be taken into consideration when studying the impact of multiple carrier D2D functionality on UE transmit and receive RF requirements:
Proposal #1

· For Release 13 CA_2A-4A and CA_1A-28A employing D2D functionality on one component carrier, legacy CA receive requirements can be employed for ACS, in-band blocking, out-of-band blocking, narrowband blocking, spurious response, receive intermodulation, spurious emissions and receiver image rejection. The ProSe requirements of Release 12 shall apply to the D2D component carrier.
Proposal #2
· For Release 13 CA_2A-4A and CA_1A-28A employing D2D functionality on one component carrier the reference sensitivity requirements of legacy CA shall apply as defined in section 7.3.1A of TS36.101. The ΔRIB,c  of Table 7.3.1-1A shall apply and the requirements of section 7.3.1D shall apply to the D2D component carrier.
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