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1 Introduction
RAN4 is now doing the Relay coexistence study. Typical deployment scenarios are being simulated to derive the ACLR and ACS requirements for RN access link. Before the coexistence study can be fully concluded, this contribution presents some considerations on the RF requirements of Relay access link, both transmitter and receiver. Furthermore, a text proposal is provided for TR36.826 Relay WI.
2 Discussion

It has been agreed that a Relay should be transparent to UEs, i.e. UE should not be aware that it is communicating with a RN rather than the eNB. As one of key power nodes within the network serving a group of UEs, the RF performance of Relay access link would impact the overall network performance. Therefore, methodologies for eNB RF requirements should be adopted for RN access link. Based on this guideline, the following RF requirements for RN are discussed.

2.1 Transmitter
·  ACLR

ACIR defines the protection against adjacent channel interference. In the downlink, ACIR is the function of ACLR of RN access link and UE ACS as follows:
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ACLR of RN access link is evaluated from coexistence studies, in which the victim link is eNB->UE, and the aggressors are eNBs and RNs at the adjacent channel. So far the simulation results from different companies are yet to be converged to define ACLR value.
Compared with RN, this methodology of obtaining ACLR is not suitable for repeater due to their different behaviour and RF architectures. For repeater, its basic function is bi-directional amplifier of RF signals with quite high gain, typically 90dB. And this high gain requirement leads to quite high thermal noise density of its own amplifier chain and makes it impossible to have good ACLR performance like BS.
·  Operating band unwanted emissions 

ACLR performance is actually related with the unwanted emission level. Based on the ACLR requirements and RN power class, it is recommended that a new set of unwanted emission mask requirements for RN access link should be studied.

· Spurious emissions

The mandatory requirements of spurious emission are defined according to the ITU-R recommendation SM.329 and are independent of the type of transmitter considered. Thus it shall also be applied for RN. 
For additional spurious emission requirement, it is used for protection of E-UTRA system in other band or other systems which are not belong to LTE and are independent of the type of transmitter. Therefore the same requirement in section 6.6.4.3 of TS36.104 shall also be applied for RN transmitter of access link.

Other spurious emissions requirements, such as protection of the BS receiver of own or different BS and for co-location with other BS, the maximum spurious emission level is calculated by the following equation,
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,
in which MCL is assumed to be 30dB and the interferer should be 7 dB below noise floor (0.8 dB desensitization ). Thus the maximum spurious emission level is determined by RN noise figure of access link. 
2.2 Receiver
· Reference sensitivity level

The receiver reference sensitivity level is an important requirement as many other requirements are based on it. Refsens level for RN access link is agreed to be band independent. And the value of the Refsens level shall be dependent on RN application scenario. And there are two options for Refsens of RN access link:

Option 1: Reuse the Refsens requirement of Wide Area BS, whose NF is assumed to be 5dB.
Option 2: Reuse the Refsens requirement of Pico BS, whose NF is assumed to be 13dB with including system noise rise.

Unlike Pico is typically used for indoor/outdoor hotspot coverage, the primary application of RN is for coverage extension at cell edge in rural area, the noise figure performance of RN access link could impact the coverage as well as UE transmitted power level, thus better noise figure performance could be perferred. 
3 Conclusion
The proposed TP shall be captured in TR 36.826 Relay WI [2].
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9 Access link requirements
<Start of TP>

<Text will be added>
9.1
Transmitter

9.1.1
Frequency error

Frequency error is the measure of the difference between the actual transmitting frequency of Relay access link and the assigned frequency. The modulated carrier frequency of Relay access link shall be accurate to within the accuracy range of [±0.1] PPM observed over a period of one subframe(1ms).


9.1.2 Adjacent Channel Leakage power Ratio
ACIR defines the protection against adjacent channel interference. In the downlink, ACIR is the function of ACLR of RN access link and UE ACS as follows:


[image: image3.wmf]_

1

11

RNAccessUE

ACIR

ACLRACS

=

+


ACLR for RN access link is evaluated from coexistence study, in which the victim link is eNB->UE, and the aggressors are eNBs and RNs at the adjacent channel.
9.1.3 Operating band unwanted emissions
<Text will be added>
9.1.4 Transmitter spurious emissions
9.1.4.1 Mandatory requirement
The mandatory requirements of spurious emission are defined according to the ITU-R recommendation SM.329 and are independent of the type of transmitter considered. It shall also be applied for RN transmitter of access link.
9.1.4.2 Protection of own or different receiver of RN access link
This requirement is to protect the RN access link receivers that may be desensitised by emissions from a transmitter. For RN access link, any spurious emissions for protection of the own or other RN access link receiver shall not exceed the limits calculated by the following equation by assuming the interferer should be 7 dB below noise floor (0.8 dB desensitization):
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in which NF is the noise figure of RN receiver of access link, MCL is 30dB and measurement bandwidth is 100kHz.
9.1.4.3 Additional spurious emission

These requirements are applied for the protection of specific equipment operating in specific systems (GSM, UTRA, E-UTRA, etc.). The requirements are used for protection of E-UTRA system in other band or other systems which are not belong to LTE and are independent of the type of transmitter. The requirement in section 6.6.4.3 of TS36.104 shall also be applied for RN access link.

9.1.4.4 Co-location with other BSs

<Text will be added>
9.1.5 Transmitter intermodulation
<Text will be added>
9.2
Receiver

9.2.1 Reference sensitivity level
The reference sensitivity requirement for the access should not depend on operating band. The reference dependency on power class and level is FFS.

<Text will be added>
9.2.2 Dynamic range
<Text will be added>
9.2.3 In-channel selectivity
<Text will be added>
9.2.4 Adjacent Channel selectivity
<Text will be added>
9.2.5 Blocking
<Text will be added>
9.2.6 Receiver spurious emissions
<Text will be added>
9.2.7 Receiver intermodulation
<Text will be added>
<End of TP>
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