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1. Introduction
In RP#46, RAN approved a work item on relays [1] and specified work for the different working groups on type-1 relays. Type-1 relays appear to be distinct cells to the UEs. Moreover, a Rel 8/9 UE should not even be aware that is communicating with a relay as opposed to a regular eNB. Based on the above, it was proposed in [2] that the eNB requirements are reused for the relays’ access link as a baseline, and this concept was generally agreeable to the group. 
It was however pointed out that the requirements for eNB-relay backhaul link could be different from the UE requirements in 36.101 [3] since this pertains to eNB-eNB communication. In this contribution, we analyze the impacts of having a new set of requirements for the relay backhaul link.  

2. Discussion 
The simplest way of implementing a full-duplex relay (e.g. out-of-band relay, or a relay where the backhaul and access antennas are spatially separated) are to combine an existing eNB implementation with an existing UE implementation. Imposing new RF and performance requirements precludes this low complexity option. Even for half-duplex relays, it would be easier both from an implementation point of view and RAN4 specification point of view to use existing requirements, and then build on those to accommodate new constraints specific to relays (e.g. transition times [4]).       

We would also like to point out that existing Rel 8 UE categories as well as several upcoming Rel 10 UE categories offer a great deal of flexibility. For example, RAN1 is specifying support for 8x8 for DL MIMO and 4x4 for UL MIMO for LTE-Advanced. It is likely that RAN4 would create UE categories to support such transmission modes. Also note that RAN1 has not discussed new reception and transmission modes in the context of relays, and is mostly reusing UE transmission modes. This in turn leads to believe that the UE categories would suffice for relay backhaul components with respect to the concern that relays may have larger number of antennas than UEs. We therefore don’t see a need for RAN4 to duplicate the work being done on UEs for relay backhaul components. 
Proposal 1: The RF and performance requirements on the “backhaul component” of a relay should be based on the UE requirements.  
Another issue where relays could be different from UEs is transmit power. Unlike a UE, a relay is not expected to be transmit power limited. However, even if a relay is capable of high power (e.g. 46dbm), it is impossible use such power on the uplink. LTE is designed to have roughly symmetric link-budgets and it is very unlikely that there is a 23 dB imbalance in the uplink and downlink to justify a 46dbm UL transmit power. Furthermore, very high power relay UL transmissions raise a number of coexistence issues, cochannel interference management issues and donor eNB receiver issues that would need to be addressed. 
There may be some benefit to allowing a slightly higher UL transmit power (e.g. 24dbm-27dbm) for relays to address the UL link budget issue. However, this would require a significant amount of work (e.g SAR, MPR, EVM etc requirements). RAN4 is already expected to analyze these in the context of the “Fixed Wireless Customer-Premises Equipment (CPE) RF Requirements” work item. We propose such newly defined UE categories could also be used for relay backhaul RF requirements. 
Proposal 2: The relay specifications should be written in a forward compatible way, allowing for the requirements on new UE categories to be easily reused for relays.  
This is of course not to rule out any relay specfic changes. One obvious example of where new performance requirements may be required is R-PDCCH. Similarly, further discussion is needed on the transition times.         

Proposal 3: In scenarios where the existing UE requirements are not applicable, new requirements should be defined for the backhaul link. 
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