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1 Introduction
In the last meeting the requirements for output power had a number of agreements made but there remain a few open issues
The following agreements have been made:
1)	Radiated DL transmission power accuracy is defined as the BS with both EIRP and TRP
2)	Radiated DL directional requirements:
	If the repeater has a single fixed beam a single direction (in beam peak direction) is sufficient
	If the repeater has multiple fixed beams one declaration per beam is required (in each beam peak direction)
3)	Radiated DL transmission for WA class has no upper power limit.
4)	Radiated DL transmission for MR, LA class has no upper power limit.
5)	Radiated UL transmission there are 2 power classes one without a power limit and 1 with a power limit. With the following options on the power limit
a)	 The power limit uses the same limit as PC1.
b)	 Other options not precluded.
6)	The ALC is implicit in the output power requirements and test. The output power (and hence ALC) is tested at multiple input levels, 
And the following open issue has been identified:
7)	the input levels for the output power (ALC) requirement are :
a) 	2 input levels, 1 which achieves maximum output power and one 10dB higher (same as existing repeaters)
b) 	More power levels?
c) 	FFS whether other aspects such as EVM, ACLR, OBUE in 1st MHz should be tested with higher output power. Conclusion should be aligned to FR1.

There are only a few remaining open issues which will be discussed in this paper
Discussion
2.1	Power accuracy requirements
[bookmark: _GoBack]It has been agreed that there will be power accuracy requirements for both EIRP and TRP, this is similar to the BS. For FR1 conduced it has been agreed to use the BS power accuracy requirements for the DL, currently the UL power accuracy requirements are open, but our proposal in R4-2119306 is to use the same accuracy requirements for UL and DL.
Currently the power accuracy requirements for BS are:
	EIRP 		 +/- 3.4dB in nominal environment, +/- 4.5dB in extreme environment
	TRP		+/- 3dB in nominal environment, 
The UE radiated requirements does not specify tolerance quite so simply, there are requirements for spherical coverage, tolerance of the output power is based on the P value and the tolerance increases as the P increases.
Other than simple ALC which restricts the maximum output power the repeater has no control over its output power only its gain, as such a single value of accuracy is more appropriate.
As with the conducted specification the UL repeater HW is likely to be the same as the DL HW as such using the same requirement seems appropriate. This is also consistent with existing repeater specifications where the same requirement is applied to UL and DL.
Proposal 1: Apply the BS EIRP and TRP power accuracy requirement to the UL and DL
2.2	UL power limit
As with the conducted scenario there are 2 UL classes agreed, one with power limit and one without. The power limit is yet to be agreed.
This differs from conduced as neither the BS or the IAB-MT has an upper power limit for FR2 systems.
The WF lists UE PC1 as a potential power limit, PC! Is intended for fixed wireless access which is a fixed application pointing at a BS which clearly has similarities to the repeater scenario. There are some differences with eth UE PC1 requirements and the existing repeater output power requirements (and assumptions)
The PC1 power limits both TRP and EIRP, essentially this limits antenna gain. The corresponding BS and hence DL repeater requirements only have max power limits on the TRP. 
A TRP requirement is used is this is constant with the conducted power limit used in FR1, for fixed location BS it was found that co-existence interference was directly related to TRP rather than EIRP, however this was in a scenario where either the victims (UE) or the interferer (BS beam) or both were dynamic, the total interference tends to average out in these scenarios and is hence elated to total interference rather than any peak occurrence. In the repeater UL scenario both the victim (BS) and interferer (repeater UL beam) are fixed as such interference scenarios will be fixed. Statistically a narrow high beam gain may be less likely to cause interference but if it does it will be constant. As such it makes sense to limit EIRP in this case as they do for the FWA UE.
Proposal 2: For UL radiated power limit as victim and aggressor are fixed an EIRP limit is appropriate.
The current UE PC1 limits are as follows:
Table 6.2.1.1-2: UE maximum output power limits for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55

	n262
	35
	55


As for the level, as the BS and IAB-MT do not deem it necessary to impose a limit on FR2 output power even for the local area class interference seems a low risk, whilst the current PC1 levels are significantly higher the a the FR1 limits (24dBm conducted) they are of course lower than no limit. As such it seems a safe assumption to adopt the PC1 levels.
Proposal 3: use PC1 levels for both TRP and EIRP limit
The final issue is if we use a constant power level or a variable power level i.e. different for different bands. Currently in the UE specification there are some variations in minimum peak EIRP and spherical coverage requirements for PC1 but the maximum power limits are the same for all bands. Hence for repeater we can use this value with no need to list bands separately. Of course if a new band has a different limit in the UE spec the repeater spec can be updated accordingly.
Proposal 4: As PC1 Has the same maximum power limits for all bands a single limit can be used in repeater specification.
2.3	Input levels for ALC
Finally there is an open issue on input levels to specify the ALC. The existing repeater has 2 points one at the maximum output power with linear gain and one at 10dB higher input power than that.
This both tests the linear gain and the over power condition and if it is sufficient for conducted then we believe its sufficient for the radiate requirement
Proposal 5: Output power is specific at max output power and 10dB higher (same a conducted)
It is worth noting that as with the conducted requirement in the existing repeater specification it is not clear if the input levels to produce maximum output power at the repeater output are found during test or are declared. If they are found during test then clearly this is not a specification point as the tolerance will be zero as such this is probably not the intended meaning. The input power to produce the maximum output power should be declared.
On the final point about testing the EVM etc at the 10dB over power condition this is perhaps an issue for the testing rather than the core specification, certainly all the requirements should be met over the full operating range unless otherwise stated. The range over which the EVM is valid for example of course should be further discussed as clearly as the output power and hence the input power drops it will degrade due to noise.
Summary
This paper looks at the final few open issues on the FR2 radiated repeater output power and accuracy, it makes the following proposals
Proposal 1: Apply the BS EIRP and TRP power accuracy requirement to the UL and DL
Proposal 2: For UL radiated power limit as victim and aggressor are fixed an EIRP limit is appropriate.
Proposal 3: use PC1 levels for both TRP and EIRP limit
Proposal 4: As PC1 Has the same maximum power limits for all bands a single limit can be used in repeater specification.
Proposal 5: Output power is specific at max output power and 10dB higher (same a conducted)
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