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1 Introduction 

Single radio UE peak rate and number of carriers for RN are two factors for RN deployment. If a UE served by a Type 1 RN, TDM multiplexing of Uu and Un interfaces decreases the peak rate. Once outband RN as Type 1a is considered, two carriers for uplink are necessary but operator requires four carriers for both uplink and downlink in FDD mode. By the way, uplink transmission generally requires less peak rate and two carriers serving as uplink carrier are luxury for operators.
This contribution proposes another possibility for RN deployment. The proposal stands for outband RN and inband RN in downlink and uplink respectively.  In downlink, UE peak rate is the same as served by eNB. In uplink, UE shares resource with RN. Under such deployment, operator can utilize three carriers to provide non-degraded transmission rate to UE served by RN. However, uplink channel design may have standard impact.
2
Discussion

2.1 Current Consensus
Inband and outband RNs have been specified for RN operations to distinguish if eNB-RN link and RN-UE link share the same carrier frequency. According to the specification in TR 36.814, the RNs can be further categorized into Type 1, Type 1a, and Type 1b, and are summarized as followed:
- Type 1 : The RN operates inband and appears to a UE as a cell, and has its own Physical Cell ID. The transmission of synchronization signals and scheduling information are also support for this kind of RNs. 

- Type 1a : The RN obtains the same features of Type 1 RN, but operates outband.

- Type 1b : The RN obtains the same features of Type 1 RN with the enhanced implementation of antenna isolation. In other words, the RN can transmit and receive signal at the same time when Un and Uu are operated in the same carrier frequency. 

Type 1a and 1b can serve without decreasing single radio UE peak rate. However, Type 1a requires extra uplink channel and may waste operator’s spectrum; it is a luxury approach. Type 1b relies on implementation and deployment techniques to reduce interference between Uu and Un interfaces; it may only work on special deployment, e.g. indoor and outdoor separation.
2.2 Asymmetric uplink and downlink configuration
Fig. 1 illustrates an asymmetric uplink and downlink configuration. In downlink, eNobeB to RN and RN to UE camp on different carrier frequencies f1 and f2, respectively. In uplink, RN to eNodeB and UE to RN camp on the same carrier frequency f3. Under this configuration, operator only requires three carriers and UE does not suffer peak rate decrease of Type 1 RN, i.e. user experience does not decrease.
In analogy to carrier aggregation scenario, asymmetric uplink and downlink configuration is considered. When we consider 2 downlink to 1 uplink configuration, each downlink can has its own PUCCH through uplink channel. The situation is the same as the proposed scheme but the 2 downlink channel are through DeNB and RN. Regarding to the control channels, similar mechanisms can be reused or studied. Uplink control channel can be multiplexed in CDM/FDM manner.
However, if we consider CDM manner for multiplexing, RN should support antenna isolation as Type 1b RN. This may restrict the application scenario. If we consider TDM/FDM manner as Fig. 1, Rel-8 UE may have different HARQ timing. In such scenario, HARQ bundling might be necessary.
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Fig. 1: Asymmetric downlink and uplink configuration.

3
Conclusions
Asymmetric configuration RN configuration can be considered. The UE does not suffer down link peak rate decrease and operate can save one carrier frequency. However, uplink channel shall be carefully designed to avoid inapplicable scenarios.
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