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1 Introduction
In previous meeting, we have provided an overall view on Relay transmitter requirements for both access and backhaul link. In this contribution, we continue to discuss Relay receiver requirements, especially its backhaul link requirements that differ in definition from the corresponding ones for the access link. Meanwhile a detailed skeleton for Relay receiver requirements is provided for approval in order to make the technical report [4] easier to update and maintain.
2 Discussion
Requirements for BS and UE are different, considering: 

· System performance requirements

· Device capability and cost

· Interference scenario
The detailed background of RF requirements for LTE UE and BS is described in [1] and [2]. For RN access side, the methodology of defining BS receiver characteristics could be applied. While for backhaul side, it needs careful study.
2.1 Comparison of the receiver characteristics at BS and UE
Receiver characteristics are reference sensitivity level, receiver dynamic range, ACS, blocking, receiver intermodulation and spurious emission. 

· Reference sensitivity level
It has been agreed that the reference sensitivity is band independent for both access and backhaul link. It is proposed to adopt the measurement method for the BS for the access link and the measures for the UE for the backhaul link. So far only the reference sensitivity level for 24dBm Relay access link is determined. Others are FFS.
· Receiver dynamic range 
Table 2-1 shows that both UE and BS define receiver dynamic range requirement, respectively. For Relay backhaul link, it is suggested that the corresponding requirement shall be defined and the detailed value needs FFS.
It has been agreed that 20dB dynamic range of LTE macro and pico BS could be reused for Relay access link.
Table 2‑1 Comparison of LTE UE and BS Receiver Dynamic Range
	Requirement
	UE Specification
	BS Specification

	Receiver dynamic range
	Maximum input level
	Dynamic range


· In Channel Selectivity

There is no UE requirement corresponding to BS in channel selectivity requirement. For BS, the scenario is multiple received signals of different power levels inside the channel bandwidth, where the performance of the weaker ‘wanted’ signal is verified in presence of the stronger ‘interference’ signal. For RN backhaul, this requirement is not needed since the PSD of the signal received from donor eNB could be flat.

Table 2‑2 Comparison of LTE UE and BS ICS requirement
	Requirement
	UE Specification
	BS Specification

	ICS
	N/A
	ICS


· ACS and Blocking
For RN ACS, it has been agreed that the BS ACS requirements defined in sub-clause 7.5.1 of TS36.104 for local area (Pico) BS are applied for RN access link. For RN backhaul side, it is FFS.
For blocking requirement, Table 2-3 shows that BS has additional limit for co-location with other BS. This requirement could be needed for RN backhaul, since RN is assumed to be fixed and could possible share the site with other BS equipment.
The spurious response defined for UE is not necessary for RN backhaul considering RN could have better device capability.

Table 2‑3 Comparison of LTE UE and BS ACS and Blocking requirement
	Requirement
	UE Specification
	BS Specification

	ACS
	ACS requirement for case1/case2
	ACS

	Blocking
	In band blocking
Out band blocking
Narrow band blocking

	In band blocking
Out band blocking
Narrow band blocking
Co-located with other BS

	Spurious response
	Spurious response
	N/A


· Receiver intermodulation
For BS, there is addition a narrow band intermodulation requirement. In this scenario two interfering signals are applied closed to the wanted signal, i.e. one CW signal and a LTE carrier of one RB whose intermodulation product falls on the edge RB of the victim carrier, where PUCCH is always located. Based on the above consideration, there is no need to define narrow band IMD for RN backhaul side. 

Table 2‑4 Comparison of LTE UE and BS receiver IM requirement
	Requirement
	UE Specification
	BS Specification

	Receiver IMD
	Wide band IMD
	Wide band IMD
Narrow band IMD


· Spurious emission

The spurious emission power is the power of emissions generated or amplified in a receiver that appear at the receiver antenna connector. For BS and UE, the maximum level of Rx spurious emission power is the same. For BS/UE with separate Rx and Tx antenna ports, the test is performed when both Tx and Rx are on, with the Tx port terminated. The same requirements shall be applied to relay receiver.
Table 2‑5 Comparison of LTE UE and BS receiver spurious emission requirement
	Requirement
	UE Specification
	BS Specification

	Receiver spurious emission
	spurious emission
	spurious emission


3 Conclusion

In this contribution we provided a thorough analysis on the required RF requirements for RN receiver, especially for the backhaul side. The requirements for RN backhaul and access link receiver are summarized in the following table. It is proposed that the necessity of some requirements shall be determined before detailed values are studied. Meanwhile a more detailed skeleton for RN receiver requirements, which is also aligned with TS36.116 [3], is provided in order to make the technical report [4] easier to update and maintain. 
Table 3‑1 RN receiver requirements
	Receiver Requirement
	RN backhaul link
	RN access link

	Reference sensitivity
	√
	√

	Receiver dynamic range
	√
	√

	In channel Selectivity
	N/A
	√

	ACS
	√
	√

	Blocking
	√
	√

	Spurious response
	N/A
	N/A

	Receiver Intermodulation
	√
	√

	Spurious emission
	√
	√
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8
Backhaul link requirements

<Text will be added>
8.1 Transmitter

8.2.1 General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the Relay backhaul link (test port A in figure8.2-1) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B in figure 8.2-1). For Relays with more than one backhaul receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity). 
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Figure 8.2.1-1: Receiver test ports

The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sub-sections below. 

The requirements in following section assume that the receiver is equipped with two Rx port as a baseline. Requirements for 4 ports are FFS. With the exception of receiver spurious emission all requirements shall be verified by using both (all) antenna ports simultaneously.
8.2.2 Reference sensitivity level
The reference sensitivity requirement for the backhaul should not depend on operating band. 
The reference sensitivity should be defined in a similar way as in TS 36.101 subclause 7.3.1.. I.e. the throughput should be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 8.2.2-1

Whether the transmitter should be turned on or not during tests is FFS.
Table 8.2.2-1 Backhaul antenna connector reference sensitivity

	E-UTRA channel bandwidth [MHz]
	Reference sensitivity power level, PREFSENS [dBm]

	
	PRAT=24 dBm
	PRAT=30 dBm

	1.4
	[TBD]
	[TBD]

	3
	[TBD]
	[TBD]

	5
	[TBD]
	[TBD]

	10
	[TBD]
	[TBD]

	15
	[TBD]
	[TBD]

	20
	[TBD]
	[TBD]


<Text will be added>
8.2.3 Receiver dynamic range
<Text will be added>
8.2.4 Adjacent Channel Selectivity (ACS)
ACS requirement for Relay backhaul link is FFS.
<Text will be added>
8.2.5 Blocking characteristics
<Text will be added>
8.2.6 Receiver spurious emissions
<Text will be added>
8.2.7 Receiver intermodulation
<Text will be added>
9
Access link requirements
9.2 Receiver
9.2.1 General
The requirements in sub-section 9.2 are expressed for a single receiver antenna connector. For receivers with antenna diversity, the requirements apply for each receiver antenna connector.

Unless otherwise stated, the receiver characteristics are specified at the Relay access link antenna connector (test port A in figure8.2.1-1) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B in figure 8.2.1-1). 

Unless otherwise stated the requirements in sub-section 9.2 apply during the Relay access link receive period.

The throughput requirements defined for the receiver characteristics in this clause do not assume HARQ retransmissions.
9.2.2 Reference sensitivity level
The reference sensitivity requirement for the access should not depend on operating band. 
The reference sensitivity should be defined in the same way as in TS 36.104 i.e. The throughput should be ≥ 95% of the maximum throughput of the reference measurement channel as specified in TS 36.104, Annex A with parameters specified in Table 8.2.2-1.

Table 9.2.2-1 Access antenna connector reference sensitivity

	E-UTRA channel bandwidth [MHz]
	Reference measurement channel of Annex A.1 in TS 36.104
	Reference sensitivity power level, PREFSENS [dBm]

	
	
	PRAT=24 dBm
	PRAT=30 dBm

	1.4
	FRC A1-1
	-98.8
	[TBD]

	3
	FRC A1-2
	-95.0
	[TBD]

	5
	FRC A1-3
	-93.5
	[TBD]

	10
	FRC A1-3*
	-93.5
	[TBD]

	15
	FRC A1-3*
	-93.5
	[TBD]

	20
	FRC A1-3*
	-93.5 
	[TBD]

	Note*:
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each


<Text will be added>
9.2.3 Receiver dynamic range
<Text will be added>
9.2.4 In-channel selectivity
<Text will be added>
9.2.5 Adjacent Channel Selectivity (ACS)
According to the Relay coexistence simulation results, the BS ACS requirement should be reused for Relay node access link. For Relay node access link with PRAT=24dBm, the ACS requirements defined in sub-clause 7.5.1 of TS36.104 [7] for local area (Pico) BS are applied.
<Text will be added>
9.2.6 Blocking characteristics
<Text will be added>
9.2.7 Receiver spurious emissions
<Text will be added>
9.2.8 Receiver intermodulation
<Text will be added>
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