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1 Introduction
During the 1st round of the discussion on the topic of the repeater RF radiated requirements it was agreed the agreements and any open issues would be captured in a WF. 
As with previous meetings many of the radiated requirements are similar to the conducted requirements (possibly with different values) when this is the case it is stated the radiated requirements will follow the conducted decisions discussed in topic [306].
2 Way forward
The agreements (and highlighted in green) and the open issues (highlighted in yellow) have been captured below:
2.1	Transmitter issues
The following agreements have been made:
The upper limit for the repeater UL local area (i.e. with a power limit) radiated transmission with be:
	UE mmWave PC1 EIRP and TRP upper limit are reused for mmWave NR repeater.
And
As PC1 Has the same maximum power limits for all bands a single limit can be used in repeater specification.
Note: As per agreement in R4-2108082 as 1-H and 1-O were not agreed in RAN4#100 they are out of scope for this release, as such radiated requirements are limited to FR2 (or mmWave)




· 
· 



Minimum gain and coverage
There was discussion about minimum power, minimum gain and spherical coverage: 
· Minimum power requirement is not necessary/appropriate as repeater is gain device.
· Antennas gain and amplifier (power) gain are different, antenna gain is linked to deployment coverage
· No need for amplifier gain minimum requirement but possibly antenna gain.
· Antenna gain as a requirement is to be further discussed:
· As antennas gain and amplifier/power gain are difficult to distinguish
· Minimum beam widths may be more appropriate to specify antennas gain/coverage
· Maximum beam width may be required to avoid interference



Power accuracy
The following agreement was made:
UL use the same power accuracy as DL.
CommScope: okay

ALC and test levels
The following agreements were made:
Output power accuracy is specified at maximum gain at 2 points, with NR signals in the pass band of the repeater atwith:
The input level that produces the maximum rated output power per channel 
An input level 10dB greater than input level that produces the maximum rated output power per channel
The level that produce the maximum rated output power per channel 
The level that produce the maximum rated output power per channel plus 10dB
The power requirement should be that the output power is the same in both cases. [FFS whether the output power for the ALC case should be relative to the output power with maximum input power]
The output power requirement for the nominal gain and the ALC case will follow the same approach as conducted discussed in topic [306]





	Comment by Phil Coan: This fixes the problem. Agree







It was also discussed what other RF requirements would be specified at the +10dB input condition. For radiated it was agreed to wait for the outcome of the conducted discussion and apply the same approach unless specific radiated reasons prevented it
The agreements are:
For ALC core requirements, including below requirements OBUE, ACLR , output power, spurious emission and EVM requirements
FFS whether spurious emission and EVM requirements need to be test under ALC test condition which can be further discussed in conformance phase
Proposal is to follow the outcome of the conducted discussion and apply the same approach.





2.2	Emissions
Inside passband ACLR
It was agreed to apply the same agreements as for conducted repeater:
Agreement: 
No inside passband ACLR requirements for both DL and UL
-Further discuss in conformance phase, EVM test condition with all the ‘carriers’ in the passband are transmitting simultaneously.

CommScope: We propose, that EVM is tested at lowest spectral power density of the defined passband and at full declared output power.
Nokia: We prefer to keep the agreement and discuss this in conformance phase
CMCC: we support the agreement. To CommScope, does the lowest spectral power density mean maximum output power is spread among the whole bandwidth and then the spectral power density is lowest? We suggest to test EVM with the rated output power among the whole passband. 

Outside passband ACLR
In the DL there is a tentative agreement
ACLR requirement as gNB still apply for repeater’s DL outside-passband ACLR for each class respectively. Here the ACLR include the relative ACLR and absolute ACLR.
The radiated decision will be made once agreement has been made for conducted in topic [306]
In the UL there is a tentative Agreement
For an UL class with no power limit, apply the BS ACLR requirement. For an UL class with a power limit based on one of the UE classes, apply the UE ACLR.
The radiated decision will be made once agreement has been made for conducted in topic [306]

For CACLR requirement the radiated agreement will follow the conducted decision also (if radiated specific issues are raised these can be further discussed)

CommScope: If ACLR is defined we should use the same limits for uplink and downlink. The limits should be the ones from the BS (absolute and relative limits).


OBUE 
Agreement
· In the DL apply the BS OBUE requirement for repeaters outside the passband
· In the UL BS OBUE applies for UL class with no power limit (wide area UL transmission) outside the passband
· UL class with power limit (local area UL transmission) has an OBUE requirement outside the passband, further discuss the appropriate requirement rom the following options:
· BS OBUER requirement
· UE SEM requirement
· Something else
· Provision for limitations to the requirement due to noise floor to be considered.
· For in-band OBUE the conducted discussion has the following captured:
· FFS whether inside passband OBUE requirements or other requirements needed for DL and UL for the case with non-full passband transmission
· The same applies to the radiated repeater and the decision on radiated will follow the conducted discussion.
CommScope: For UL class with power limit our proposal is to use also BS OBUE requirements. For in-band OBUE we agree to specify it the same as for conducted.
CMCC: since repeater vendor suggest to reuse the same requirement as BS spec, we also support their views.

2.3	Other RF Requirements
2.3.1	EVM
The following has been agreed for conducted
3.5% EVM limit with supporting upper to 256QAM modulation order
8% EVM limit with supporting upper to 64QAM modulation order
Support of 3.5% should be a capability declared by the manufacturer
For radiated the same agreements can be adapted considering the differences for FR2:
Agreements (radiated)
3.5% EVM limit with supporting upper to 256QAM modulation order for DL
Support of 3.5% should be a capability declared by the manufacturer
8% EVM limit with supporting upper to 64QAM modulation order for DL and UL
FFS if additional EVM step included for lower order modulation for FR2.

CommScope: okay

2.3.2	Out of band gain
For the out of band gain discussion for conduced there are some assumptions for FR1 deployment which are adapted from the UTRA/E-UTRA repeater work. For FR2 we need to capture similar assumptions to assess the oob gain requirements.
These include:
- In band gain assumption (FR1 assumes 90dB)
- Antennas gain (e.g. BS assumes 10 to 32dBi)
- BS side
- UE side
- BS to repeater MCL/PL including both:
	- Serving BS to repeater
	-  Other (victim) BS to repeater
- UE to repeater MCL/PL including both:
	- Served UE to repeater
	-  Other (victim) UE(s) to repeater

- Others?
- Victim system, NR or E-UTRA? 
- Frequency step size for the gain response
Based on an agreed set of assumptions and using a similar methodology to that agreed for conducted OOB gain recommendations can be studied in more detail in the next meeting.
Ericsson: For “BS to repeater MCL/PL” and “UE to repeater MCS/PL” it should be added that both the donor BS and served UE and also other BS/UE that are closer to the repeater and possibly themselves on another channel should be considered.
	Huawei: agree have amended list
ZTE: we would like to check more inputs on PA gain and antenna gain related within pass-band and out of pass-band, in addition filter response within pass-band or out of pass-band, then we would know the out of band gain. For exactLY required  in-band gain, maybe simulation results might be helpful for further discussion.
CommScope: okay for us
CATT: TR 25.956 uses ACG(adjacent channel gain) to analyze the interference for the whole adjacent channel. ACG is derived from in-band gain and ACRR. So we have a question that do we think the final OOB requirement is related to ACRR? What’s the victim system, NR or UTRA? It’s related to the CBW. What’s the frequency step size to assume the gain? The whole adjacent channel or the step size according to the filter performance?
2.3.3	ACRR and ACLR
The issue around ACLR/ACRR is if they can (or should) be specified and/or tested together. The following points are for further discussion
•	Discuss further testability of ACLR and ACRR together
•	Whether specified/tested together or not, consider total interference to adjacent channel when specifying ALCR and ACRR the requirements.
For the ACRR specific requirement value monitor the conducted progress and aim to apply same or similar agreements to radiate. Capture the assumptions which differ between FR1 and FR2. The same assumptions as for oob gain for FR2 need to be made to assess FR2 values.
Ericsson: Regarding “For the ACRR specific requirement value monitor the conducted progress and apply same agreements to radiate.”, we would prefer to write “For the ACRR specific requirement value monitor the conducted progress and aim to apply same or similar agreements to radiated.” 
	Huawei: agree have updated
ZTE:  we think that this cannot be test together since ACRR requirements, we need to have both in-band and out of band input signals to test repeater gain respectively, however for ACLR requirements, we need to measure emission of wanted signal within pass-band, we don;t see the necessity to test together.
Huawei: The intention in this radiated WF was to follow conducted where possible and highlight radiated specific issues. I think this can be discussed in conducted.
CommScope: We propose to specify and test ACRR and ACLR separately, since they are different parameters which should not be mixed.
CMCC: we also think we should test ACRR and ACLR separately and it’s better not mix them. We could discuss this issue in conformance part.

2.3.4	RX IM
The BW of the interfering signals is still open issue (currently opinion is split) between the 2 options:
o	Option 1: For RX IM, set the modulated signal bandwidth to [50] MHz
o	Option 2: propose to use two CW signals 
The argument for the modulated carrier is that it better demonstrates the performance across the band and could reduce the required number of test frequencies. Further discussion can focus on this point.
For the interferer power levels 
Agree : Levels based on the BS in - band interference levels (EISREFSENS_50M + 33 + EISREFSENS_50M)	Comment by Nokia, Toni: This should be deltaFR2refsense
FFS the assumptions for equivalent EISREFSENS_50M and EISREFSENS_50M applicable to the repeater	Comment by Nokia, Toni: Same here, should be delta-parameter
· 	-103dBm (to five -70dBm)	Comment by Nokia, Toni: “five” to be removed?
· Other

Commscope: We agree with Option 2 using two CW signals.  
Nokia: EIS_refsens_50M is a declared parameter for base stations. Further discussion is needed whether similar parameters is declared also for repeaters or do we define fixed interferer power level.
CMCC: if finally approve to use NR modulated signal, in-band blocking requirements could be the baseline for interference power level for Rx IMD.

2.3.5	Noise figure
There was the following agreement for conducted NF requirement:
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
The radiated requirement will follow the approach of the conducted requirement. Specific differences from FR2 for consideration can be captured below:
· Higher expected NF
· Wider BW’s
· Other.

CommScope:  We agree with option 2. This requirement should be defined together with inside passband requirement.
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