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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. In this contribution the possible impact on legacy wireless access network (WAN) performance of the maximum D2D transmit power in out-of-coverage (OOC) scenarios is discussed.
2.
D2D Deployment Scenarios and Use Cases
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:
1) Define enhancements to D2D discovery to enable Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use.
2) 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.
3) Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms being defined.
4) Define additional (if needed) transmit and receive RF requirements for the UE.

As was discussed previously in [2], if a D2D device transmits in an OOC region from its serving carrier it may still be in coverage of another LTE carrier, another RAT or another PLMN on the same carrier frequency. In many geographical areas, there are very few frequency blocks allocated across a given nation or full geographic region. Most bands are licensed by geographic area with licensees concatenating different parts of a frequency band to create a nationwide footprint or footprint across a geographical region. Band 26 which has been selected as one of the first D2D bands to be supported is an example of this type of situation.

Furthermore it has been noted that if a ProSe enabled UE had a  previous LTE connection that enabled off network operation and the UE changes geographic location to an area in which it cannot detect LTE coverage then there is no existing method for the D2D UE to know if it is authorized to operate in that geographic area. 
Based on this definition a D2D UE will be considered as OOC if it cannot detect the presence of another LTE carrier or of another RAT. A key concern is that the licensee of the non-ProSe carrier (i.e victim network) has no control on the transmit power or number of D2D UE’s entering into its network. As such the non-ProSe carrier must trust the configuration of the ProSe UEs which the NSPS operator has provided. Furthermore the transmit power of the ProSe enabled UE can be set in an open-loop manner, restricted only by any pre-configured limits set by the ProSe serving carrier. 
Observation #1

· A victim non-ProSe carrier has no control on the transmit power or number of D2D enabled UE’s entering its network coverage area.
Observation #2

· The non-ProSe carrier must trust the configuration of the ProSe UEs which the NSPS operator has provided. 
Furthermore, in RAN4#74 it has been agreed in an LS to SA [3] that

When a ProSe UE is out-of-coverage and does not have knowledge of its geographical area or is provisioned with pre-configured radio parameters that are not associated with any known Geographical Area, the UE RF requirements are FFS.

· If FFS is not resolved in Rel-12 timeframe, then from RAN4 point of view Rel-12 WI can be closed by no out of coverage D2D communications allowed in this scenario.
In Release 12, no pre-configured radio parameters, including permissible OOC D2D maximum transmit power levels have been specified for any of the recognized band classes in TS36.101 or for any known geographic regions. As such it is recommended that in Release 13, OOC D2D maximum transmit powers be defined for prioritized bands and prioritized geographical regions.
Observation #3
· When a ProSe UE is out-of-coverage and does not have knowledge of its geographical area or is provisioned with pre-configured radio parameters that are not associated with any known Geographical Area, the UE RF requirements are FFS.

RAN4 has carried out co-existence analysis for D2D communications and discovery as summarized in section 5.5.3 of [4]. From this analysis it can be concluded that, for VoIP applications of 3 simultaneous D2D users, the impact to adjacent channel carriers in terms of throughput degradation is less than 5%. However for 6 simultaneous D2D transmissions, the degradation can exceed 5% in some scenarios for the 5%-tile cell edge users. It should be noted that for full buffer traffic that the impairment to legacy adjacent band networks can be much more severe and the level of potential reduction in D2D maximum power for full buffer applications should be studied further to determine an appropriate D2D transmit power level for full buffer traffic. 
It is proposed that the allowed OOC D2D maximum transmit power be based on existing and further co-existence simulation results including the possible impacts of full buffer transmissions and a higher number of simultaneous transmissions.
Proposal #1

· Allowed OOC D2D maximum transmit power be based on existing and further co-existence simulation results including the possible impacts of full buffer transmissions and a higher number of simultaneous transmissions. 
3
Conclusions
The following observations and proposal should be taken into consideration with respect to the maximum transmit power allowed for D2D UE’s in out-of-coverage scenarios.
Observation #1

· A victim non-ProSe carrier has no control on the transmit power or number of D2D enabled UE’s entering its network coverage area.
Observation #2

· The non-ProSe carrier must trust the configuration of the ProSe UEs which the NSPS operator has provided. 
Observation #3
· When a ProSe UE is out-of-coverage and does not have knowledge of its geographical area or is provisioned with pre-configured radio parameters that are not associated with any known geographical area, the UE RF requirements are FFS.
Proposal #1

· Allowed OOC D2D maximum transmit power be based on existing and further co-existence simulation results including the possible impacts of full buffer transmissions and a higher number of simultaneous transmissions. 
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