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1.
Introduction

In Rel-12 the transmission of sidelink direct discovery is limited to the intra-PLMN case and can be performed only in one of the configured serving cells, i.e. the PCell. In 3GPP Release 13 a new Work Item has been approved for enhanced direct discovery support for ProSe as defined in [1]. This new WID includes objectives to support D2D discovery in SCells as well as inter-PLMN support of discovery. This contribution further discusses the prioritization of band classes for the implementation of the D2D functionality for multi-carrier requirements in Release 13. 
2.
Multicarrier Deployment of D2D 

As part of Release 13, a new Work Item was approved for “Enhanced LTE Device-to-Device Proximity Services” in [1]. The work item 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 

For non-public safety D2D discovery, the work item will cover enhancements to LTE D2D for both intra-cell and inter-cell network coverage. Relevant to RAN4, this work item includes objectives to:

· Define enhancements to D2D discovery to enable Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use.

· Enhance D2D discovery support in the presence of multiple carriers and PLMNs including support for D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving.
· Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms being defined.
· Define additional (if needed) transmit and receive RF requirements for the UE.

· Define additional (if needed) RRM core requirements.

Note that Rel-12 D2D implementations can support multiple carrier Direct Discovery for intra-PLMN scenarios. For example, the UE can transmit messages on its serving cell and in addition monitor carriers provided by the eNB. In this context SIB19 contains a list of carrier frequencies and associated PLMNs and if the UE is authorized for discovery on certain PLMNs and it can thereby decide which frequencies to monitor. However, no coordination among PLMNs is assumed, which results in reception being achieved as a best effort service.

As noted in the introduction above, in Rel-12, RAN2 assumed that D2D discovery transmission may only be performed on the Pcell and as such in Release 12, RAN4 only developed requirements for the Pcell. The main implication of the Rel-13 D2D multicarrier enhancements is that a UE is able to be configured for D2D transmission on a carrier different than the Pcell. Specifically in Release 13, discovery can be supported in non-PCell carriers, including out-of-coverage carriers, and inter-PLMN carriers. As such, possible scenarios that could be supported in Release 13 include:
· Cellular wireless access network (WAN) support on the PCell with D2D on an in-coverage Scell synchronized with the Pcell (i.e. Release 10 type carrier aggregation)
· WAN on the Pcell with D2D on an in-coverage Scell. In this scenario the Scell may not be synchronized  with the Pcell (for example when dual connectivity is supported).
· WAN on the Pcell with  D2D on another in-coverage PLMN carrier for D2D.
· WAN on the PCell with D2D on an out-of-coverage carrier. This results in no D2D downlink to synchronize to.
· D2D in out-of-coverage only.
In [2], different multi-carrier and multi-PLMN scenarios are discussed as well as their impact on the D2D UE architecture. It also observed in [2] that un-coordinated inter-PLMN support of simultaneous WAN communication on a Pcell and of D2D discovery on an SCell by a given D2D UE, requires that the UE be comprised of two transmit chains and two receive chains. Furthermore multi-carrier D2D UE implementations will have an impact on the D2D UE RF requirements as discussed in [4], and will be dependent on the specific multi-carrier band combinations chosen. As such the specific band combinations to be employed for Release 13 discovery functionality need to be identified in order to determine the impact on the D2D UE RF requirements in Release 13.
Observation #1

· Un-coordinated inter-PLMN support of simultaneous WAN communication on a Pcell and of D2D discovery on an SCell by a given D2D UE, requires that the UE be comprised of two transmit chains and two receive chains.
Observation #2

· multi-carrier D2D UE implementations will have an impact on the D2D UE RF requirements and will be dependent on the specific multi-carrier band combinations chosen.
As defined in section 5.2 of [3], a number of band classes were agreed to as the basis for D2D operation in Release 12, as reproduced below in Table 1. In order to progress the development of D2D multi-carrier requirements in Release 13, it is necessary to identify the band combinations that will support multi-carrier intra and inter-PLMN functionality for D2D discovery. As such RAN4 should identify and agree to any additional band classes to support D2D discovery functionality in Release 13 and prioritize the band combinations that will support the implementation of D2D discovery functionality in Release 13.

Table 1: E-UTRA D2D operating bands for Release 12
	E‑UTRA D2D Band
	E‑UTRA Operating Band
	D2D UE transmit
	D2D UE receive
	D2D Duplex Mode
	D2D Mode

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	
	Disc.
	Comm.

	2
	2
	1850 MHz
	–
	1980 MHz
	1850 MHz
	–
	1980 MHz
	HD
	[Yes]
	

	3
	3
	1710 MHz
	–
	1785 MHz
	1710 MHz
	–
	1785 MHz
	HD
	[Yes]
	[Yes]

	4
	4
	1710 MHz
	–
	1755 MHz
	1710 MHz
	–
	1755 MHz
	HD
	[Yes]
	

	7
	7
	2500 MHz
	–
	2570 MHz
	2500 MHz
	–
	2570 MHz
	HD
	[Yes]
	[Yes]

	14
	14
	788 MHz
	–
	798 MHz
	788 MHz
	–
	798 MHz
	HD
	[Yes]
	[Yes]

	20
	20
	832 MHz
	–
	862 MHz
	832 MHz
	–
	862 MHz
	HD
	[Yes]
	[Yes]

	26
	26
	814 MHz
	–
	849 MHz
	814 MHz
	–
	849 MHz
	HD
	[Yes]
	[Yes]

	28
	28
	703 MHz
	–
	748 MHz
	703 MHz
	–
	748 MHz
	HD
	[Yes]
	[Yes]

	31
	31
	452.5 MHz
	–
	457.5 MHz
	452.5 MHz
	–
	457.5 MHz
	HD
	[Yes]
	[Yes]

	41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	HD
	[Yes]
	


Proposal #1

· RAN4 initially employs 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
3
Conclusions
The following observations and proposal should be taken into consideration with respect to selection of band classes employed to evaluate D2D discovery functionality in Release 13.
Observation #1

· Un-coordinated inter-PLMN support of simultaneous WAN communication on a Pcell and of D2D discovery on an SCell by a given D2D UE, requires that the UE be comprised of two transmit chains and two receive chains.
Observation #2

· multi-carrier D2D UE implementations will have an impact on the D2D UE RF requirements and will be dependent on the specific multi-carrier band combinations chosen.
Proposal #1

· RAN4 initially employs 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
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