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Introduction
Relaying is being examined as part to the LTE-Advanced study item as a technology to enhance coverage and capacity and offer more flexible deployment options to fulfill the requirements [1]. 

We consider a simple two hop scenario where RNs are deployed close to the cell border of the eNB; this deployment allows three different types of links, as can be seen in Figure 1.  By direct link we refer to the connection between eNB and UE, the relay link is carried out between eNB and RN, and the term access link is used for the link between RN and UE.
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Figure 1: 2-hop relay deployment.

Since indoor users are considered, a penetration loss of 20 dB has been applied to the direct and access link but not to the relay link because relays are expected to be deployed outdoor. The eNB/RN selection is performed as usual by the UEs on the basis of highest received signal power in the downlink.

The distance dependent path loss for these links is described in [2]. In this document we present the characteristics of the access link (RN-UE) that should be taken into account to properly model this link. For the discussion on the relay link (eNB-RN) we refer to [4].
Relay node to UE link
The distance dependent path loss for relay and access links is presented in [2] and reported in the following table for 2GHz. The relay link is based on the model defined in [3] adapted for a RN height of 5m, while the access link is based on the non-LOS ITU-R Urban Micro model. The path loss equation for the direct link is well known from [3]. 
Table 1: Distance dependent path loss.

	Link
	Path loss
	Shadow fading

	eNB-RN (relay)
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	RN-UE (access)
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	eNB-UE (direct)
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Assuming path loss equations in the table above the coverage area of each RN is expected to be small, the radius is about 25m for ISD 500m and 90m for ISD 1732; hence, a high number of RNs are needed to serve a significant fraction of the UEs at the cell border that experience very low SINR. However, if UEs are close to RNs the probability that most of them are in LOS conditions increases significantly; hence, the assumption of considering exclusively a non-LOS link in [2] needs to be revised. In this document, we mainly want to point out the need for such a modification and the motivation for it. Several proposals have already been submitted in previous RAN1 meetings; the model to be proposed needs further discussion [6]
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[7]. The simplest approach of capturing such a channel behavior would be to give a bonus to the path loss calculation at short distance.
In order to avoid potential misunderstandings: as we consider propagation to an indoor UE, the UE will never strictly speaking experience a LOS channel to the RN, this is captured by applying the penetration loss. What we discuss here is the channel model to be applied to determine the path loss towards the building before adding the penetration loss, and this may well be a LOS channel, or at least a channel that only comprises a single (or few) reflection(s) on its path and, thus, suffers only a lower path loss than the channel assumed in [2] that basically considers propagation via diffraction over roof-tops. The latter assumption will, however, become a better description of the channel at higher distances, when the propagation along streets gets more heavily attenuated due to multiple reflections.
If the relay to UE channel model is not properly designed, the basic performance evaluation of relay deployment (i.e. preliminary studies without resource partitioning, etc.) is not affected; only a higher number of RNs is required to obtain the same coverage (see also [5] for more details). However, an inappropriate assumption may also cause false conclusions and irrelevant optimizations, e.g. on the resource partitioning and other schemes and procedures; we, therefore, suggest to take a more realistic channel model into account to ensure a proper RRM design which is not unnecessarily complex.
Further more, a too small assumption on the coverage area of relays would also give a false impression about the number of relays necessary to achieve a desired network performance gain. 

Conclusion

In this document, we have discussed that if the channel model for the access link (RN-UE) does not sufficiently take the characteristics at short distances into account, in particular if the LOS propagation is neglected, it may have an undesirable bias on the design and the complexity of RRM (resource partitioning schemes, handover procedures, etc.) in relay based deployment, as well give an incorrect picture in general. 
Therefore, we propose that the current assumption on the distance dependent path loss in [2] needs to be revised in order to take into account that UEs served by RNs experience LOS connections with high probability at low distance. The model to be assumed needs further discussion. Our preference would be to pick a model that is well aligned in methodology to the currently used models and, in particular, captures a reduced path loss at low distance to the RN in an easy way. The easiest way is to apply a bonus for low distances in the path loss formula; more elaborate models could be considered if proven to be necessary.
Note that the above considerations are also valid for RRH/Hotzone, therefore, also the corresponding distance dependent path loss model needs to be revised accordingly. 
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