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1
Introduction
Good progress was made in RAN1#54 regarding the relaying functionality for LTE-A. This contribution motivates the enclosed Rel-8 draft CR in relation to legacy UE support by relay nodes. 
2 Discussion
The following is an excerpt of the relaying functionality section in [1]:
In the case the relay is part of the donor cell, the relay does not have a cell identity of its own (but may still have a relay ID). At least part of the RRM is controlled by the eNodeB to which the donor cell belongs, while parts of the RRM may be located in the relay. In this case, a relay should preferably support also LTE Rel-8 UEs. Smart repeaters, decode-and-forward relays and different types of L2 relays are examples of this type of relaying. 

In the case the relay is in control of cells of its own, the relay controls one or several cells and a unique physical-layer cell identity is provided in each of the cells controlled by the relay. The same RRM mechanisms are available and from a UE perspective there is no difference in accessing cells controlled by a relay and cells controlled by a “normal” eNodeB. The cells controlled by the relay should support also LTE Rel-8 UEs. Self-backhauling (L3 relay) uses this type of relaying.
Clearly, the desire to have relay nodes supporting LTE Rel-8 UEs competes with the notion of “cell” that LTE Rel-8 UEs currently have.  Indeed, looking at the transmission characteristics of a cell by today’s specification and keeping the dedicated MBSFN carrier case aside, we can summarize the following: 
· Each DL subframe contains PCFICH, PHICH and RS

· Each DL subframe contains at least 1 OFDM symbol with PDCCH

On the other hand, a relay node is characterized by

· In certain subframes a relay node receives DL transmissions
· In certain other subframes a relay node transmits on DL

and

· In certain subframe a relay node receives UL transmissions

· In certain other subframes a relay node transmits on UL

This is an RF limitation given that the transmission/reception on each of the pair of bullets above occurs in the same frequency. 

Focusing on the DL, when the relay node is receiving the DL, it will not be able to transmit some of the signals and channels that characterize the DL transmissions of a cell (first bullet list above). Therefore, from the UE perspective, the cell (relay node) will “disappear” on those subframes. 

The fact that the relay node may seem to disappear may have an impact on legacy UEs where RRM measurements may trigger unwanted cell re-selection procedures (caused by e.g. artificially low RSRP measurements). Also, there could be demodulation performance degradation of legacy UEs that employ channel estimation techniques relying on interpolation of RS signals across multiple subframes (caused by the absence of RS on some of the subframes). 
In order to avoid this problem, we propose defining blank subframes where UEs do not expect receiving any signal of PHY channel from the cell. Note that this mechanism is analogous to HD or TDD operation where not all the DL subframes are monitored by the UE.
This change would guarantee a proper support of LTE legacy UEs by relay nodes.

3 Conclusion
Based on the discussions in section 2 of this contribution we propose agreeing on the definition of “blank subframes” in the Rel-8 specifications. 
This definition would:

· Allow legacy UE operation with relays

· Prevent the need to define new PHY channels / signals for the support of relay nodes in LTE-A

A draft CR is enclosed. 
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