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1. Introduction
In case of radiated output power related requirements, the following WF was agreed [1]: 
	· Transmitter issues:
· 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.
· As PC1 has the same maximum power limits for all bands a single limit can be used in repeater specification.
· 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:
· UL uses the same power accuracy as DL
· ALC and test levels:
· Output power accuracy is specified at maximum gain at 2 points, with NR signals in the pass band of the repeater with:
· 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 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].
· 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.



In this contribution, we provide our views on the above mentioned WF items.   
2. Discussion
WF suggests discussing whether to explicitly define RF requirements in repeater specification to avoid inter-operator interference. It is expected that inter-operator interference which could potentially cause significant performance degradation would occur in deployment scenarios where there is no upper power limit specified for the repeater transmission (e.g., due to the repeater UL transmission in WA scenario). 
In case of UL transmissions, depending on the beamwidth of the UL beam, the victim operator’s base station may be located or not within the coverage of the interferer’s UL beam. Thus, the level of interference experienced by the victim operator base station may depend on the UL beamwidth and also the antenna gain of the repeater. However, there could also be some situations that even a narrow UL beam would generate strong interference due to rich scattering and reflections in the signal propagation environment, and cause inter-operator interference. For example, even in MR and LA scenarios also there could be interference issues from narrow or wider UL beams due to limited LOS probability between the gNB and the repeater (i.e., due to reflected waves), also due to stronger clusters in NLOS channel models (e.g., in UMi CDL-B model there are some stronger widespread clusters). Thus, it cannot be assured without having a proper analysis that UL beamwidth is the only or major factor that would cause inter-operator interference.
[bookmark: _Ref91012957]Observation 1: It cannot be assured without doing a proper analysis whether the UL beamwidth of the repeater is the dominant factor that would cause inter-operator interference. 

The beamwidth of the antenna depends on the antenna directivity. By increasing the number of radiating elements, the antenna directivity can be increased, thus narrowing the beamwidth of the antenna. However, increased number of elements also increases the size and the cost of the antenna, and also the cost and the formfactor of the repeater. Thus, there are many factors to be considered while deciding the beamwidth the repeater antennas, as repeater is expected to be a low-cost solution for the operators. Narrow beamwidth also may require more accurate installation to guarantee beam is pointing in correct direction.
The impact beamwidth (of interfering operator’s antenna) on the interference generated towards a victim operator can be evaluated via coexistence simulations. In case of IAB [2], the relevant parameters like array spacing, element gain, and element beamwidth are carefully chosen to do the modelling and conduct coexistence simulations. The array spacing, the element gain, and the element beamwidth must therefore all be aligned, and nothing is arbitrarily selected. This process involves many steps and efforts to be carried out, and we are doubtful whether the remaining time for Rel-17 RAN4 completion is enough to do all the analysis. Although there has been such a study for IAB, there is no such analysis in case of repeaters, and have not planned one to be done in the future.
[bookmark: _Ref91012961]Observation 2: In case of IAB, the selection of antenna parameters (e.g., array spacing, element gain, and element beamwidth, etc.) has been carefully selected to do the coexistence simulations. But in case of repeaters, there has been no such discussion, and arbitrary parameter selection is not a logical approach. 
[bookmark: _Ref91062972][bookmark: _Ref91012967]Unlike in base stations, another inherent problem in the repeaters is the oscillation caused by the self-interference (SI). The signal transmitted from the access side antenna could be reflected based on the surrounding environment, and these reflected signals could be coupled with the beam of the backhaul side antenna. The significance of this coupling may depend on the beamwidth of the backhaul beam (or beams), which determines the severity of the SI. Thus, the backhaul beam’s beamwidth also impacts the level of SI experienced by the repeater.
Observation 3: The beamwidth of the backhaul beam impacts the level of self-interference experienced by the repeater itself. 
[bookmark: _Ref91063159]Proposal 1: It may not be possible to select a value for the beamwidth of the repeater antennas without proper analysis.  This analysis may consist of inter-operator interreference as well as the self-interference. Therefore, we propose to not to select nor specify values for such parameters, for e.g., antenna gain or beamwidth limit, at this stage. 
Overall, similar to IAB, we believe that there is no clear approach that can be followed to fully guarantee the coexistence in case of unlimited UL output power transmissions. From our point of view, this coexistence issues should left to be handled for deploying operators to coordinate between them and possible victim systems. For example, it can be left for the operators to mitigate the inter-operator interference by careful network planning without any 3GPP involvement. 
[bookmark: _Ref91012972]Proposal 2: It should be left for the operators to handle the coexistence issues (may be case by case basis. Add informative note in specification for example “Co-existence is not covered by the 3GPP specifications” when UL output power unlimited. 
Note that unlike in FR2, the antenna related parameters (e.g., antenna gain, beamwidth) would not impact the requirement specifications.
Related to ALC and test levels topic, the WF suggests to FFS whether the output power for the ALC case should be relative to the output power with maximum input power. For this issue, we believe that a similar approach like in conducted case can also be used for the for radiated requirements as well. That is, define the output power with (maximum input +10dB) to be relative to declared/specified maximum output power. Apply the same tolerance as the tolerance applicable for absolute power levels
[bookmark: _Ref92457764]Proposal 3: Similar to conducted case, define the output power (maximum input +10dB) to be relative to declared/specified maximum output power. Apply the same tolerance as the tolerance applicable for absolute power levels. 
Another FFS point is whether spurious emission and EVM requirements need to be tested under ALC test condition. As moderator has identified we let that item to be further discussed in conformance test study phase. 
3. Conclusion
In this contribution, we further discuss beamwidth and ALC related remaining issues. 
Observation 1: It cannot be assured without doing a proper analysis whether the UL beamwidth of the repeater is the dominant factor that would cause inter-operator interference.
Observation 2: In case of IAB, the selection of antenna parameters (e.g., array spacing, element gain, and element beamwidth, etc.) has been carefully selected to do the coexistence simulations. But in case of repeaters, there has been no such discussion, and arbitrary parameter selection is not a logical approach.
Observation 3: The beamwidth of the backhaul beam impacts the level of self-interference experienced by the repeater itself.
Proposal 1: It may not be possible to select a value for the beamwidth of the repeater antennas without proper analysis.  This analysis may consist of inter-operator interreference as well as the self-interference. Therefore, we propose to not to select nor specify values for such parameters, for e.g., antenna gain or beamwidth limit, at this stage.
Proposal 2: It should be left for the operators to handle the coexistence issues (may be case by case basis. Add informative note in specification for example “Co-existence is not covered by the 3GPP specifications” when UL output power unlimited. 
Proposal 3: Similar to conducted case, define the output power (maximum input +10dB) to be relative to declared/specified maximum output power. Apply the same tolerance as the tolerance applicable for absolute power levels.
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