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1. Introduction
A new RAN2-led SI on further enhancement to LTE D2D was approved during RAN#71 [1] but with its objectives and TU allocation not yet agreed on. The decision was that RAN2 needs further discussion until RAN#72 on the scenarios that will be part of this future D2D study, and should follow the use-cases in [2]. 

In this contribution, we present our view on how future D2D can be used to leverage wearables and IoT operation and which scenarios are with higher priority, if prioritization is needed. 
2. Discussion
· Support for UE category
The market of IoT/wearables devices is expected to be dominated in the near future mainly by Category 1, Category M1 and NB-IoT where the latter is expected to be finalized at June’16. 
UEs of category 1 are already commercially deployed in today’s networks where they offer peak-rates of 10Mbps DL and 5Mbps UL, and are suitable for high-end wearables that require support of relatively high-data rates. It is currently also a popular choice for traditional M2M applications, as they allow transition from older generation RATs already today and require much smaller support compared to newer UE categories. 
Table 1 - properties for candidate UE categories that are expected to be popular with wearables and IoT
	
	Category 1
	Category M1
	NB-IoT

	LTE release 
	Rel-8
	Rel-13
	Rel-13

	duplex mode 
	TDD, FDD
	TDD, HD-FDD, FDD
	HD-FDD

	current applications
	M2M 
	N/A
	N/A

	target applications
	High-end wearables
	Wearables, IoT
	low-end wearables, IoT

	bandwidth limited (BL)
	no
	Yes, 1.4MHz
	Yes, 180kHz

	max TX power
	23dBm
	23 or 20dBm
	At least 23dBm

	Sub-PRB UL transmis. 
	no
	no
	yes

	max UL TBS 
	5160 bits
	1000 bits
	Up to 1000 bits

	max DL TBS
	10296 bits
	1000 bits
	680 bits

	DL modulation order
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM
	QPSK

	UL modulation order
	QPSK, 16QAM
	QPSK, 16QAM
	QPSK for multitone


UEs of category M1 and NB-IoT target applications will be with more focus on cost, coverage and power consumption than Cat-1. This refers to medium range wearables and IoT for Cat-M1 and low-end wearables and IoT for NB-IoT. 

We suggest that the study should decide on UE profile(s) based on important features as presented in Table 1 for current UE categories.  In our view, this profile should be broad enough to cover both low-end and high-end wearables. This decision is important to a later stage when design aspects are considered. 
Proposal #1: RAN2 to study candidate UE profile(s) that are expected to be deployed in practice for the wearable and IoT market. The profile should be broad enough to cover both high and low-end wearables
· Multiple UE behind relay UE

For wearables, the most common scenario for the sidelink connection is when a smartphone acts as a relay UE. For IoT devices it does not necessarily have to be a smartphone, but can be a dedicated UE which serves as a relay. Either way, it is expected that same relay will communicate with more than single device via sidelink. 

Proposal #2: a common scenario is when a single relay UE serves more than one remote UE. RAN2 to discuss the number of remote UEs to be served

· Unidirectional and bidirectional relay
Unidirectional relay refers to device which supports sidelink only on the UL side, where the DL side is received through the Uu. The primary advantage of unidirectional relay is to allow existing low-end UE categories to support sidelink, with minimal design changes and preferably with no extra cost. In this way, commercial deployment can be quicker. This is also a reasonable choice for applications with data transfer mostly UL oriented so that battery life can be easily extended. 
However, bidirectional relay is also important for few reasons:

1. For devices that require higher data-rates also for DL, it is easier to achieve with having DL sidelink in addition to UL sidelink. 

2. Rx/Tx coordination is more natural when there is only one link (sidelink), compared to when there is one sidelink and one direct Uu link. This leads to better resource and power efficiency
3. Remote UE is outside of normal coverage where relay UE is under normal coverage. In this case having DL only on Uu will be less efficient from both eNodeB and UE side, since each DL transmission is sent with repetitions. With bidirectional relay operation the remote UE to be considered as under ‘normal coverage’ at least for its sidelink perspective

Proposal #3: both unidirectional and bidirectional relay are important. No prioritization is needed here
· Power efficiency 

In Rel-13 D2D, UE-to-NW relay operation was designed to support UE which is out-of-coverage while the relay UE is in-coverage. In this way, cell coverage is extended. In Rel-14 D2D, the motivation for relay operation is to improve link conditions for the wearable device. We consider power efficiency as a main target and the SI should focus on optimizing existing D2D mechanism so that power consumption is better for the wearable device, but also to allow efficient relay operation from relay UE perspective such that smartphone battery life is not drained too quickly.  
Proposal #4: the study objectives should emphasize that improved power consumption for the wearables with considerations on power consumption of the relay is one of the targets
· In-coverage scenarios  
Even for a wearable that supports both direct Uu link and sidelink, there can be cases in which the wearable operation can be limited. For example: 
Cell not supporting BL/CE UEs. This means that if a wearable is BL UE it cannot connect to this cell. Nevertheless, assuming the relay UE is not barred and is connected to the cell, there is an imbalance as the end-user observes good network coverage at the smartphone but no service for the remote wearable. We suggest that in Rel-14 relay is supported for this case - this can be seen as a private case of out-of-coverage relay.   
Proposal #5: a scenario to be included is wearable can operate with sidelink even when in the coverage of a cell that does not support UE categories of its type. 
· Public safety under  feD2D
In our view, the scope of this new SI should focus only on wearables and IoT. This new market segment cannot be addressed at all with Rel-12 or Rel-13 D2D and with the limited scope and TU of the proposed SI, we think public-safety should not be considered here. We see no similarities at all between the wearables scenarios and public-safety scenarios, and the requirements are quite different as well. D2D operation to support public safety was the main focus during Rel-12 and Rel-13, and if it requires further optimization, we suggest it can be under a separate WI rather than in the proposed one.  
Proposal #6: Rel-14 feD2D study should not cover public safety 
3. Conclusion and Way Forward

In this contribution we provide a starting point for the RAN2 pre-study discussion. Our preference is to focus on practical use-cases with emphasis on a design that has the potential of increasing the market attractiveness of wearables operating under 3GPP technology. Specifically we propose:  
Proposal #1: RAN2 to study candidate UE profile(s) that are expected to be deployed in practice for the wearable and IoT market. The profile should be broad enough to cover both high and low-end wearables

Proposal #2: a common scenario is when a single relay UE serves more than one remote UE. RAN2 to discuss the number of remote UEs to be served

Proposal #3: both unidirectional and bidirectional relay are important. No prioritization is needed here
Proposal #4: the study objectives should emphasize that improved power consumption for the wearables with considerations on power consumption of the relay is one of the targets

Proposal #5: a scenario to be included is wearable can operate with sidelink even when in the coverage of a cell that does not support UE categories of its type. 

Proposal #6: Rel-14 feD2D study should not cover public safety 

In addition, as a WF, our suggestion is that RAN2 to decide on the following

· scenarios and use-cases (e.g. UE profile of remote and relay UE, how many remote UEs are allowed behind relay UE, etc.) 
· which D2D features are required to be enhanced and which are features (e.g. L3 relay operation, unidirectional relay, etc.)
· assessment of the specification impact and work effort to support these use-cases and features. If impact and scope is too large, prioritization can be considered. 
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