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1 Introduction

For the approaching Stage-3 work for the work item on relaying, it would be beneficial for discussions to establish the high-level reasoning around RNs in terms of what kind of nodes they are and what needs to be specified of their functionality and behaviour. This contribution discusses RN behaviour, split in two parts: with respect to the UEs connected to the RN, and with respect to the DeNB. 
2 Discussion
2.1 RN behaviour wrt to the RN cell
According to a current RAN2 agreement and the Stage-2 description for relays [1], it is up to the implementation when an RN starts and stops serving UEs. Beyond that agreement, since an RN is a full eNB, the behaviour of an RN towards UEs (on Uu) corresponds to the behaviour of an eNB towards UEs. Hence, there is no need for additional specification work for the RN behaviour with respect to the UEs connected to the RN.. 

Proposal 1 The RN operation towards UEs is the operation of an eNB and not further specified (than for an eNB). 
Furthermore, since an RN is a full eNB with all the required interfaces of an eNB, it is part of the infrastructure of a network. It is deployed by the operator and controlled by the operator. As such, an RN is part of the network and hence a network node, meaning that which features the RN supports is handled just as it is handled for normal eNBs. 

. 
Proposal 2 An RN is a network node.

2.2 RN behaviour wrt its DeNB

To connect to a DeNB, an RN supports a subset of the UE functionality [1]. The question is then if the RN behaviour is exactly the same as the UE behaviour with respect to this functionality?

In the following, one layer-2 functionality is taken as an example of potential UE and RN behaviour differences. In previous meetings, BSR and SR procedures for the RN have gained some attention. In Rel-8, the UE triggers a BSR only when UL data, fulfilling certain criteria, becomes available for transmission in the RLC entity or in the PDCP entity [3]. Applying this principle for the RN, the RN would not trigger a BSR towards the DeNB until UL data from the UE has been arrived to the RN buffer, although the RN knows the time when such data would most probably arrive to its buffer. The uplink data transmission procedure over the Uu and the Un, when Rel-8 BSR/SR triggering procedure is applied for the RN, is illustrated in Figure 1. 

[image: image1]
Figure 1: BSR/SR for UL data arrival in UE connected to an RN, if the RN follows Rel-8 procedures
From Figure 1, we can see that if the BSR/SR functionality specified for the UE would be exactly followed by the RN, the UL user plane latency would be significantly higher when transmitting data over two links. However, we also see that most of the additional latency caused by the wireless backhaul link can be reduced by a clever RN implementation. Since the RN knows when UL data will arrive from a UE already when granting that UE, the RN could e.g. trigger an SR towards its DeNB already when sending the grant to the UE as illustrated in Figure 2. This would be a kind of “early SR” approach. 

[image: image2]
Figure 2: Possible optimization for BSR/SR for UL data arrival in UE connected to an RN

With the early SR, there is a risk that there is no data available in the RN UL buffers when the RN is due to transmit to its DeNB, due to e.g. UL transmission failure on Uu. In that case, the RN would transmit only padding, wasting thus some UL resources. However, we do not see this as a very severe consequence.. 
Since sending an early SR links the Un and Uu user planes, it might not be desirable to always, or in all implementations, have early SR. It could e.g. be efficient to directly reuse a UE implementation. Therefore, it would be unfortunate to mandate such functionality. However, because early SR triggering provides a clear gain for the end-user performance, we do not see any reason to restrict such an optimization.
The early SR triggering approach, as described above, is one example of where an RN can reuse the LTE radio interface signalling, but being a network node, it should not unnecessarily limit its performance by following procedures designed to control non-network nodes (UEs). We therefore propose:
Proposal 3 If following the UE procedural text unnecessarily limits the system performance or end-user performance for users connected to an RN, the RN may choose to optimize the procedure.

To ensure interoperability, an RN should naturally still keep to the protocol formats specified for a UE. 
Proposal 4 The RN behaviour on the Un follows the UE protocol formats such that it can communicate with any vendor’s DeNB.

3 Conclusion

As a step towards the Stage-3 specification work for relaying, we suggest to clarify the following:
Proposal 1
The RN operation towards UEs is the operation of an eNB and not further specified (than for an eNB). 

Proposal 2
An RN is a network node.

We further propose to allow for well-performing RNs by not limiting them to the UE behaviour, provided that they are possible to deploy in a multivendor network. 

Proposal 3
If following the UE procedural text unnecessarily limits the system performance or end-user performance for users connected to an RN, the RN may choose to optimize the procedure.

Proposal 4
The RN behaviour on the Un follows the UE protocol formats such that it can communicate with any vendor’s DeNB.
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