3GPP TSG RAN1 #56 
   
 

                 R1-090565
Athens, Greece, Feb 9 – Feb 13, 2009

Agenda Item:

12.5
Source:
 
LG-Nortel
Title:


Self Interference Considerations in Relay Node
Document for:
Discussion 

1. Introduction
One of distinctive characteristics in FDD relay is self-interference. Self-interference (SI) is defined as the interference between two antennas in relay node when backhaul link and access link use the same signal bandwidth. Since one of antenna should receive while the other is transmitting in the same bandwidth, the signals from transmitting antenna can be contributed as interference at the other receiving antenna unless two antennas are completely isolated. We can say two antennas are “isolated” when the receiving end is not affected by the transmitting signal from the other end. It can be accomplished in two different ways, either geographically or in signal perspective. We have investigated the characteristics of SI for various antenna configurations and geographical placements.
2. Self interference characteristics
There are well-known two antenna type, omnidirectional and directional antenna.
Omni-directional antenna is opened to SI both from the same channel and adjacent channels. If we adopt omnidirectional in relaying, it should be completely isolated between backhaul and access links to avoid SI. In this case, we are forced time division multiplexing of resources.
When we assume directional antenna, SI is present depending on the separation between two antennas and surrounding environment. In this case, time division separation shall be advised but frequency division multiplexing can be employed depending on the strength of SI.
There is no SI if we adopt relaying in basement or underground. There is limited SI if two antennas, backhaul and access antenna, are geographically separated far apart. The strength of SI could be varied depending on geographical isolation when backhaul antenna is positioned in outside of building and access antenna is positioned in inside of building. 
3. Impacts from SI
If SI degrades the receiving performance, reception and transmission at donor and acceptor of RN are strictly separated in time or frequency. The following assumptions should be taken into consideration:
1. Since RN reads from SCH only during initial acquisition RN can continuously transmit SCH except during RN’s initial acquisition period.
2. Since RN reads from PBCH occasionally RN can transmit PBCH over most of frames
3. Since RN needs to measure RS from eNB, we can have following options
· RS from eNB for backhaul link could be different from eNB if interference from adjacent carrier is negligibly small
· RS transmission is separated strictly in time between eNB and RN.
· RN may not need to continuously measure from RS if it is stationary.
4. If RN should continuously read PDCCH from eNB, RN cannot transmit PDCCH at the same RBs (1st, 2nd or 3rd symbols of every subframe) as eNB. In order for RN to transmit PDCCH the following options are available.
· RN reads PDCCH in occasional fashion so that some of subframes can be spared for PDCCH transmission.
· Separate symbols are allocated for PDCCH transmission from RN. This method cannot be supported in Rel-8.
· PDCCH signals from RN should be measured cancelled out.
4. SI Categories
We can divide regarding SI characteristics. In this contribution, we suggest four SI categories.
1. Both SIs from backhaul to access antennas and from access to backhaul antennas are present. In this case, SI causes strong restriction for both uplink and downlink. Time division separation advised.
2. There is no SIs for both directions; both uplink and downlink. There are no restrictions.
3. It is only uplink transmission is restricted when SI from backhaul to access but no SI from access to backhaul.
4. It is only downlink transmission is restricted when there is no SI from backhaul to access but SI from access to backhaul.
If eNB is aware of the above categories of RN it can make better scheduling decision. The strength of SI may also have impaction scheduling decision. Efficient resource allocation can be employed.
We suggest that RN measures SI and reports them to eNB to help eNB better scheduling decision.
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Figure 1 Illustration of SI categories
If we assume stationary RN, radio channel characteristic of SI is quasi-static. If we could estimate the channel state information (CSI) of SI, we could remove the SI from received signal (case 1, 3 and 4 in Figure 1). CSI of SI is slowly varying in stationary RN. If possible, we should consider estimate the CSI of SI and cancellation mechanism. If we could establish SI cancellation mechanism we can do transmission and reception simultaneously between eNB and RN in in-band relaying at same time.
5. Conclusion
In this contribution, we introduce self interference characteristics and impacts. If eNB is aware of the SI categories of RN it can make better scheduling decision. We suggest that RN measures SI and reports of SI to eNB to help eNB better scheduling decision. Otherwise, we recommend SI cancellation method should be considered if possible.
