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1 Introduction
In the last meeting the issue of inside the passband OBUE requirements were discussed, as inside passband OBUE has an absolute noise floor requirement if used this can also be used as the noise requirement and hence there is some overlap between the 2 issues.
The need for inside passband OBUE will be further discussed in this paper.
2 Discussion
2.1	OBUE
In the last meeting the following was agreed:
FFS whether inside passband OBUE requirements or other requirements needed for DL and UL for the case with non-full passband transmission.
The key issue here is that all transmissions inside the passband are from the same (or co-operating) operators.
In the DL we would expect a repeater to be pointing at a specific BS, that BS (or BS’s) would have the same channels allocated to it as the repeater passband. As such it would be expected that all channels would be used and the passband would be full.
Observation 1: Passband OBUE is not needed in DL
If all the channels were not used then they would still be owned by the operator and allocated to the BS and as such would remain empty. If the channels are not being used then it seems it is not necessary to worry about the level of emission in that channel.
If all the channels are being used then the EVM requirement should be sufficient to ensure the signals retain a sufficient SNR.
In the UL the situation is somewhat different, whilst the same argument exists about the operator having unused channels, if the channels are all used but allocated to different UEs in different locations then the signals in the repeater passband may be of different levels. As such the OBUE type noise form the large channel may interfere with the other channel. Some form of measure of emissions in the unused channel would offer protection.
Observation 2: Protection of a low power channel inside the pass band in the UL may be required.
As we are looking at the UL then the UE uses a spectrum emissions mask rather than OBUE (although difference is just the name).
This requirement could add some linearity constraints on the repeater which are not necessary if it is designed with a passband suitable for only 1 carrier, as such it should perhaps be only required if the repeater is declared capable of handling multiple channels in the UL
Observation 3: OBUE in UL only required if repeater is capable of multiple channels in UL (by declaration).
2.2	Noise Figure
If OBUE were a mandatory requirement and the noise floor of the channel (either DL or UL) were measured in the OBUE requirement then this could be used to characterise the noise figure.
However we believe OBUE is not required for DL and only required for UL if the repeater declares certain functionality. As such the NF measurement should remain independent.
It was agreed in the last meeting that:
NF can be covered by the equivalent requirements with below options:
o	Option 1: Perform EVM conformance test with minimum input power 
o	Option 2: Absolute maximum output power with no input within part of passband e.g. inside passband OBUE
o	Only one option should be selected in the end from RAN4 core requirements aspect
As we believe OBUE is not required in all cases option 1 remains the best way to specify the NF.
Proposal 1: Use option 1, EVM with min power, to specify the noise performance.
An example for the minimum power level for the EVM requirement would be:
	Pin = -174 + 10*log10(CBW) + NF + 20*log10(EVM/100)
For example for a 10MHz channel using 64QAM with a NF requirement of 5dB the minimum input signal to pass EVM requirement must be:
	Pin = -174 + 10*log10(10MHz) + 5 - 20*log10(0.08) = -174 + 70 + 5 + 22 = -77dBm
Summary
In this paper we looked at the need for an inside passband OBUE requirements with the following observations:
Observation 1: Passband OBUE is not needed in DL
Observation 2: Protection of a low power channel inside the pass band in the UL may be required.
Observation 3: OBUE in UL only required if repeater is capable of multiple channels in UL (by declaration).
Following the observations on OBUE as OBUE is not required in all cases and yet a noise figure requirement is we make the following proposal:
Proposal 1: Use option 1, EVM with min power, to specify the noise performance.
An example would be an 8% EVM limits for a 10MHz 64QAM signal an input level of -77dBm.
3GPP
