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1 Introduction
[bookmark: _GoBack]In the last meeting the requirements for output power had a number of agreements made but there remain a few open issues
2.1	DL output power levels
Agreements in the 1st round:
	The same maximum output power limits of WA, MR, LA as NR BS spec still apply for repeater DL. Repeater could declare its output power as long as it equals to or less than the allowed maximum value for each classes respectively.
	If home class is defined for repeater DL, the same maximum output power limits as E-UTRA BS spec still apply.
2.2	UL output power levels
Agreements in 1st round:
	Introduce two classes, one with power limitation and another one without power limitation. 
	For the class with power limitation: the exact power limitation can be further discussed 
-	Option 1: With fixed values 
-	Option 2: With maximum value over the supported classes as per band basis
-	Other options not precluded 
	For FDD, align with IAB-MT requirements and use 24dBm as the power limitation
	For TDD, 
-	Option 1: reuse 24dBm the same as IAB-MT
-	Option 2: UE power class based power limitation, e.g. 26dBm or 29dBm
	RAN4 will further discuss the antenna gain assumption for repeater and associated co-existence impact.
2.3	Power accuracy requirement for both DL and UL
WF:
	Define output power accuracy instead of gain accuracy for FR1 repeater DL and UL
	Define the same output power accuracy as BS type 1-CBS spec for DL. 
	FFS for UL power accuracy until UL output power definition is finished. The UL power accuracy requirement definition considers the following options,
	Use the same power accuracy as DL
	Other options are not precluded.
Discussion
2.1	Downlink
For the downlink we have agreed that there will be 3 classes with the option for home class still open. Also that the classes will have the same power limits as the BS, i.e.
Table 6.2.1-1: BS type 1-C rated output power limits for BS classes
	BS class
	Prated,c,AC

	Wide Area BS
	(Note)

	Medium Range BS
	≤ 38 dBm

	Local Area BS
	≤ 24 dBm

	NOTE:	There is no upper limit for the Prated,c,AC rated output power of the Wide Area Base Station.



The power accuracy is still an open issue.
Power accuracy for a repeater is not quite the same as for a BS. The repeater is effectively an amplifier, so the output power is dependent on the input power. If anything a gain accuracy would be more appropriate, however the current output power accuracy requirement for repeaters also effectively provides a gain actuary requirement as it has a linear gain point.
The repeater requirements currently handle output power accuracy at 2 defined input powers
1. The input power required to produce maximum output power
2. The input power required to produce maximum output power + 10dB
In both cases the repeater is expected to maintain a certain output power accuracy. The 1st point is at the top end of the repeater linear gain of course so could also be regarded as a gain accuracy requirement.
It is not clear in the current repeater specifications if the input power required to produce maximum output power (lets call it Pin_rated_linear is a declared or a “found” parameter, both would fit the current description. Clearly the maximum output power Prated_out is a declared parameter however if Pin_rated_linear  is found (increase input power until declared Prated_out  is reached) then placing an accuracy requirement on it seems meaningless, in such a case the accuracy would really only be used for the over power condition.
Whilst this interpretation can be made, it seems useful that the gain of the repeater is known within certain tolerances so that it can be effectively planned in the network. As such it makes more sense to assume Pin_rated_linear is a declared term and that along with Prated_out this effectively is a declared gain.
Note I have used the term “rated” rather than “max” in the symbols as rated is used for declared terms and max for measured.
Proposal 1: Pin_rated_linear , the input power intended to produce the maximum rated output power (Prated_out) is a declared value.
The question is now one of accuracy, it seems that it has been agreed that the same accuracy as the BS will be used
Normal conditions +/- 2dB
Extreme conditions +/- 2.5dB
This is the same as the E-UTRA repeater for powers above 31dBm however the accuracy has been reduced by 0.5dB and 1dB for nominal and extreme conditions respectively (+/-3dB nom, +/-4dB extreme). It is not clear why this is done, we have a step at 38dBm for the MR and 24dB for the local area class. It is possible a more relaxed accuracy could be used for a local area repeater. But we are ok with the current agreement to keep it the same as the BS.
2.2	Uplink
The current repeater requirements do not distinguish between UL and downlink applying the same output power requirements to both.
We have agree that the UL will have 2 power classes (wide area and local area), one with a power limit and one with none.
Clearly the wide area UL class has no power limit, this is the same as the BS and the IAB-MT.
It has been agreed in the WF that for FDD the limit from the local area IAB-MT will be used. For TDD there remain a number of open options:
For the local area UL class with a power limit we have a number of options
· IAB-MT local area limit of 24dBm
· UE maximum output power class 2 = 23dBm
· UE maximum output power class 2 = 26dBm
· UE maximum output power class 2 = 31dBm
It is also suggested that the power limit could be band specific, however for the current list of bands in the FR1 UR specification there is no variation between bands for the power class power limits so it is not clear this is necessary.
For the UL it is probably best to be cautious when allowing an uncontrolled high output power repeater. Unlike the DL where the signal in the passband comes from a single source in the UL the signals from different UE’s may arrive at the repeater at different levels, UE’s close to the repeater could be amplified to signal levels much greater than the levels current assumed for UE’s and cause interference. Such deployments should perhaps be controlled by the operator and the wide area class used.
Power class 1 and 2 are only currently specified for a limited number of bands, in most cases a UE power would be expected to be 23dBm.
This is very close to the limit used for the IAB-MT which has already been agreed for FDD, as such the simplest solution would be to use this rather than the UE class 3 limit.
Proposal 2: Use the IAB-MT local area limit of 24dBm for the FDD local area UL power limit 
As for power accuracy the UE specification has a variety of accuracies, most commonly +/- 2dB or +2/-3dB. 
UE’s do not have an extreme condition accuracy requirement, but UE’s are not specified over the same range of conditions as a BS. A repeater is deployed like a BS and even a local area repeater could be expected to be outside. Therefore it makes sense to use a similar nominal and extreme accuracy requirement for the repeater UL.
In many cases the BS nominal accuracy and the UE accuracy are the same, for simplicity it makes sense to use the same accuracy for the UL and the DL
Proposal 3: Use the same accuracy (BS) for UL and DL.
Summary
This paper looks at the final few open issues on the FR1 repeater output power and accuracy, it makes the following proposals
Proposal 1: Pin_rated_linear , the input power intended to produce the maximum rated output power (Prated_out) is a declared value.
Proposal 2: Use the IAB-MT local area limit of 24dBm for the FDD local area UL power limit 
Proposal 3: Use the same accuracy (BS) for UL and DL.
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