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1 Introduction

At RAN#72, the study item “Further enhanced Device-to-Device communication for wearable IoT and Relays” was approved [1] with the following objectives related to RAN4 RF work:
	2. Study necessary LTE sidelink enhancements.

c. Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms identified [RAN4].


In this contributions the potential additional co-existence issues are discussed taking into account the current RAN1 progress and the past co-existence studies [2-3].

2 Discussion
The goal of this study in RAN4 is to identify whether the newly introduced mechanisms for D2D communication and discovery can bring co-existence issues in case if a D2D enabled E-UTRA network co-exists with an E-UTRA network without D2D. In order to analyze whether the issues can arise, the potential mechanisms should be identified first and the new operation scenarios should be discussed.
2.1 Potential FeD2D Enhancements

The following FeD2D design enhancements can be identified based on the recent RAN1 agreements [4]:
· Enhanced UE Sidelink power control based on UE-UE channel quality: This technique assumes adjustment of the UE SL transmit power control parameters according to the UE-UE channel quality, rather than using fixed transmit power or using transmit power control based on the eNB-UE pathloss as defined in Rel.12/13. The main intention of the mechanism is to optimize UE power consumption and further reduce the SL transmit power. Such approach is expected to better reflect the channel quality and achieve the target SNR without causing additional interference comparing to the legacy D2D ProSe mechanism.

· Resource allocation enhancements: Additional techniques to assign TX and RX resources for eRemote UEs and eRelay UEs in order to optimize monitoring occasions and better orthogonalize resources are going to be introduced. The transmission rate will be further reduced comparing to Rel.12/13 where coverage was optimized by blind retransmissions. Therefore even lower interference density can be expected comparing to the Rel-12/13.

· Single RX chain D2D operation: Since the main motivation of FeD2D is to optimize UE cost and power consumption, the decision to support single RX chain D2D communication is important. No impact on transmission behavior is expected.
· In-coverage synchronization: It is agreed that in-coverage eRemote UEs can be synchronized to in-coverage eRelay UEs. This implies transmission of SL-SS and PSBCH by eRelay UEs. These channels are already power controlled and therefore will not cause additional co-existence issues. 

· Bandwidth limited D2D operation: In FeD2D SI the support of bandwidth limited SL operation with focus on 6 PRB is assumed. The bandwidth limitation also cannot cause additional co-existence issues.

Additionally, enhancements to D2D discovery operation are needed from our point of view as discussed in RAN1 contributions [5]. The discovery enhancement techniques will not introduce additional co-existence issues since the discovery signals will be power controlled taking into account eNB-UE pathloss.
Table 1. Summary table on potential co-existence issues
	Potential FeD2D enhancement
	Additional co-existence issued (Yes/No)
	Comments

	Enhanced power control based on UE-UE channel quality
	No
	Average transmission power will be further reduced thus does not cause additional co-existence issues. The maximum TX power for consumer use cases is considered as 23 dBm

	Resource allocation enhancements
	No
	May further reduce transmission rate due to reduced number of blind retransmissions

	Support of single RX chain D2D operation
	No
	Does not impact transmission behavior

	Support of in-coverage synchronization
	No
	Synchronization signals are power controlled as in Rel.12/13 thus no additional issues are envisioned

	Support of bandwidth limited D2D operation with focus on 6 PRB
	No
	Transmission of BW limited UEs will not change out-of-band emission requirements. Even better in-band co-existence is expected comparing to Rel.12/13 due to lower in-band emissions

	Enhancements to discovery procedures
	No
	The discovery signals are power controlled as in Rel.12/13 thus no additional issues are envisioned


Observation 1:
The enhancements considered in FeD2D SI are not going to cause additional co-existence issues comparing to Rel.12/13 D2D and eD2D.
2.2 New FeD2D Operation Scenarios

Another aspect that needs to be considered is the target operating scenarios for FeD2D in terms of UE density and traffic patterns. There are two main use cases considered in the FeD2D SI:
· Scenario 1. D2D-aided wearable scenario. In this scenario, the cellular wearable device (called eRemote UE) most of the active time is assumed to be in a proximity range of a companion device (called eRelay UE), that may provide cellular connectivity through relaying. The basic example is a smart-wearable (e.g. smart-watch, earphones etc.) connecting through a smartphone within a proximity range to network, providing eRemote UE access through an eRelay UE. This scenario can be considered as a personal IoT network.
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Figure 1. Illustration of personal IoT network.

· Scenario 2. D2D-aided MTC scenario. In this scenario, the cellular MTC device (called eRemote UE), which is possibly coverage limited, offloads traffic through cellular UE (eRelay UE) using sidelink air-interface. This scenario does not necessarily imply that Remote and Relay UEs are in proximity most of the time, although it is not precluded that eRelay UE is stationary installed in proximity of MTC devices. From deployment perspective, the distribution of eRemote and eRelay UEs may be independent from each other. MTC devices can be coverage limited due to specific of their installation e.g. inside buildings at basement level. This scenario can cover smart home IoT network for utility metering or other public IoT use cases.
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Figure 2. Illustration of smart home IoT network.

Analysing the potential use cases, it may be concluded that traffic patterns and transmission rates in FeD2D will likely be within typical D2D and UL operation assumptions or even lower. For example, the wearable sensors may generate infrequent low data rates messages. The IoT/MTC devices will generate the same amount data as in cellular operation case with further reduced transmission rates due to relaying.
Observation 2:
Traffic patterns and transmission rates in FeD2D are within typical D2D and UL operation assumptions or even lower.
3 Conclusions

In this contribution we discussed potential co-existence issues that may arise with introduction of new operation scenarios and techniques. The following is observed from the analysis:
Observation 1:
The enhancements considered in FeD2D SI are not going to cause additional co-existence issues comparing to Rel.12/13 D2D and eD2D.

Observation 2:
Traffic patterns and transmission rates in FeD2D are within typical D2D and UL operation assumptions or even lower.
Based on the observations, the following is proposed:

Proposal:


Confirm that there are no co-existence issues with adjacent carrier frequencies for FeD2D
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