3GPP TSG-RAN WG4 Meeting #54       
R4-100547
San Francisco, CA, US 22-26 February 2010
Source:        Huawei

Title:
Consideration of Relay unwanted emission requirements
Agenda item:   8.10.4
Document for:
  Discussion
1 Introduction

In RP#46, RAN approved a work item on relays [1] and specified work for the different working groups. In this contribution, some Tx requirements are discussed and open issues are addressed. Although only Type 1 Relay will be considered in Rel.10, the same RF issues exist for other Relay type as well.
2 Discussion
It was suggested to have a new specification for Relay RF requirements. In the following sections, Relay output power, Operating band unwanted emissions and Transmitter spurious emissions are discussed. 
2.1 Output Power
The maximum output power of Relay node would be higher than a normal UE. In [2], it is assumed to be [30dBm], however, this value is FFS.
2.2 Operating band unwanted emission
As Relay node has two Tx links (RN to eNB backhaul link and RN to UE access link), the unwanted emission requirements for corresponding links could be evaluated, respectively. And the requirements shall be based on co-existence studies in order to evaluate potential issues for Relay co-existence with the adjacent system in the same geographic area. 
2.2.1 Access link
According to [2], some basic characteristics for Relay access link are summarized in Table 1 and it will be used as a reference for our initial interference analysis.
Table 1 Relay Access link configuration

	Parameter
	Relay Access Link

	Max Tx power
	30 dBm @ 10 MHz bandwidth 

	RS antenna height
	5m/10m

	Antenna Configuration
	5dBi antenna gain,  Omni

2 tx , 2 rx antenna ports, or 4 tx , 4 rx antenna ports 


Fig 1 is an illustration for Access downlink coexistence scenario. Both the victim and aggressor system are comprised of Macro eNB and Relay Nodes. Beside the adjacent channel interference from aggressor eNB, the victim UE would receive additional interference that comes from aggressor Relay nodes. Especially, when victim UE is located at the aggressor Relay node area, the interference would be more severe. Further study would be necessary to investigate the interference caused by aggressor system (eNB + Relay Node) in order to evaluate Relay Node unwanted emission limit in access link.
Fig 1.Access downlink coexistence scenario
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2.2.2 Backhaul link
Although a Relay Node appears as a "UE" to connect to a donor eNB over a backhaul link, it has different characteristic than a "UE", shown in Table 2 [2]. These differences may impact the outcome of interference analysis. 
Table 2 Relay Backhaul link configuration
	Parameter
	Relay Backhaul Link

	Max Tx power
	30 dBm @ 10 MHz bandwidth

	RS antenna height
	5m/10m

	Antenna Configuration
	7dBi, directional,
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Fig 2 is an illustration for backhaul uplink coexistence scenario. It shows that the victim eNB is possible to receive interference from the aggressor Relay Node. And some factors may impact the outcome of the interference analysis.
Fig 2.Backhaul uplink coexistence scenario
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· Relay Node maximum output power

Relay node is allowed to transmit higher power ([30dBm] assumed) than a normal UE. Higher transmission power would cause higher interference to the adjacent system in backhaul uplink coexistence scenario.
· Antenna configuration

According to Table 2, the antenna height of RN is 5m/10m, which is higher than normal UE (1.5m). Therefore the RN-to-eNB link has higher probability of LOS and better channel condition than UE-to-eNB link, which makes RN-to-eNB transmission more similar to eNB-to-eNB. 
· Power Control (PC) scheme

PC scheme for Relay backhaul link has not been discussed yet, however, as Relay backhaul link shall have to support higher throughput performance than a normal UE, it may define a different set of PC parameters in order to allow RN transmit at higher power and improve backhaul link quality. Therefore Relay backhaul link could cause higher interference to victim system than a normal "UE".  

· Cell layout

Although Fig2 shows an uncoordinated network layout, coexistence simulation for coordinated network deployment scenario would be investigated as well. This is because the Relay backhaul antenna is directional radiation pattern, pointing to its donor eNB, therefore the interference level might be higher when the eNBs of the victim and aggressor system are co-located.
Considering the above factors, the unwanted emission requirement for Relay backhaul link might need careful analysis in order to satisfy coexistence requirement. 
Based on the interference analysis, it would be alright to define two sets of unwanted emission requirements for backhaul and access link individually. Surely, if the unwanted emission limits is similar for these two links, one set of requirements would be enough.
2.3 Spurious emission

It is proposed that the same spurious emission limit would be applied to both Relay access and backhaul link. And the spurious emission requirement in TS 36.104 could be reused.
3 Conclusion

In this contribuion, we discuss some Relay Tx RF requirements. The open issue is: will the coexistence study be required to evaluate RN unwanted emission requirements for both access and backhaul link? If yes, a set of more detailed simulation assumptions should be decided.
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