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1 Introduction
In the last meeting the issue of repeater RF bandwidth was discussed and particular the possibility of the repeater RF bandwidth incorporating adjacent channels and the possible effect on out of band gain etc.
[bookmark: _GoBack]This was captured I the WF (R4-2106108)
2 Discussion
 The existing LTE repeater uses the concept of a pass band to which the in-band requirements are applied:
Pass band: The frequency range in which the repeater operates in with operational configuration. This frequency range can correspond to one or several consecutive nominal channels. If they are not consecutive each subset of channels shall be considered as an individual pass band. A repeater can have one or several pass bands.
The possibility of multiple pass bands exist if an operator has split spectrum.
The issue of if a repeater can be operated on adjacent channels has also been discussed, i.e.  is it acceptable to amplify channels not belonging to the same operator as the repeater – or even if repeaters are deployed network independent.
One problem with this can be seen with the EVM requirements and mediation support. The high modulation orders require the repeater EVM performance to be much greater, as such it has been discussed that supporting the higher modulation orders is optional like with the BS. However whilst this is acceptable for the network for which the repeater is deployed you have no control over adjacent networks and using the repeater with a poor EVM could actually harm the performance of an adjacent network if it were in band.  Either all repeaters must have support for the highest possible (sometimes optional) modulation type or be prevented from amplifying channels outside their control.
It is possible that other problems could arise from unexpected gain in adjacent networks so the current method of specifying the passband to cover operational channels only seems prudent.
Proposal 1: the existing definition of passband should be adopted.
The requirements on neighboring channels in the existing specification are currently limited to operating band unwanted emissions
· Out of band gain (35dB max @ 10MHz offset)
· Operating band unwanted emissions
· ACRR (for UTRA co-existence only)
In terms of out of band gain, if we look at the power vs distance plot with a 35dB repeater gain (maintaining 15dBi for each antenna) we see that the repeater has very little impact and the BS signal remains dominant.

[image: ]
At this level it seems such a require net is sufficient to protect the adjacent network from any negative impact of the repeater
The operating band unwanted emission’s requirements are similar to the BS. The ACLR relative requirement is used at high BS power (above 40dBm for 10MHz channel), below that power level the ACLR absolute value is dominant, for medium area the absolute level dominates below 30dBm and for local area below 23dBm. 
The OBUE requirement is equivalent to an adjacent channel power of approx. -3dBm/MHz for the 1st 10MHz and -14dBm beyond that, this is easier than the equivalent ACLR requirement which would be applied at repeater power levels. So there is some argument that ACLR requirement may also be required.
One problem with the ACLR requirement is that as the repeater does not generate its own signal it is dependent on the SNR of the input signal. 
For example if the repeater gain is 75dB and its output is 30dBm, the input adjacent channel power must be less than
			Pout-ACLR- Grepeater = 30-75-45=-90dBm
If the repeater has a NF similar to a BS (5dB) then the thermal noise equivalent at the input for a 10MHz channel is -100dBm.
If the repeater gain is increased of the output signal is lower then it is easy to derive a case where the repeater noise is dominating the adjacent channel performance rather than the PA linearity. This example is used in TR 25.956 as to why ALCR requirements are not suitable. Although it is not clear what the absolute ACLR value is not adopted as this will not suffer from the same problem and is stricter than the OBUE levels. 
As we are considering repeaters with higher output power than the LTE repeater we may wish to consider implementing at least the absolute adjacent power requirement.
Observation 1: For repeater with higher output power levels the absolute ACLR requirement may be considered.

ACRR is the ratio of the repeater gain inside the passband compared to the gain outside the pass band, its not clear how this significantly differs from the out of band gain, the only difference being the ACRR gain in the adjacent channel reduces as the repeater gain reduces where as the out of band gain is a constant requirement irrespective of in-band gain. The effect of the gain of the adjacent channel would not seem be reliant on the in channel performance hence the out of band gain requirement seems sufficient.
Observation 2: The ACRR does not seem necessary, out of band gain is sufficient.
Summary
In this paper we have looked at the issues raised in the WF (R402106108) and given our views the pass band definition and the out of pass band requirements with the following proposals and observations:
Proposal 1: the existing definition of passband should be adopted.
Observation 1: For repeater with higher output power levels the absolute ACLR requirement may be considered.
Observation 2: The ACRR does not seem necessary, out of band gain is sufficient.
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