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1. Introduction
This contribution provides our further analysis on NR repeater conducted emission requirements. The pass band concept is also further clarified to align the understandings from companies.
2. Discussion
2.1 Clarification of the pass band concept for repeater
In last meeting, there was some discussion of pass band definition and the understandings from companies are not very aligned. Some companies think the pass band only includes one operator’s spectrum, some companies think pass band can include other operators’ spectrum but may not be the operating channel of the operator.
After more checking, we think the correct understanding is that repeater pass band is more like BS BWcontiguous
In EUTRA repeater spec TS 36.106, pass band is defined as following,
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.
Comparing the OBUE parts in TS 36.106 and TS 38.104, the followings also show the pass band should be the corresponding BS BW.
Repeater spec:
Emissions shall not exceed the maximum levels specified in the tables below, where:
-   f is the separation between the nominal pass band edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-   BWMeas is the measurement bandwidth.
-   BWPass band is the bandwidth of the repeater’ s pass band.
-   f_offset is the separation between the nominal pass band edge frequency and the centre of the measuring filter.
-   f_offsetmax is the offset to the frequency 10 MHz outside the repeater operating band.

BS spec:
Basic limits are specified in the tables below, where:
[bookmark: _Hlk497218315][bookmark: _Hlk497218330]-   f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Hlk497218343][bookmark: _Hlk497218356]-   f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
[bookmark: _Hlk497218367][bookmark: _Hlk497218384]-   f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.6.1-1.
For BS, the ACLR and OBUE requirements defines the emission requirements outside of the BWcontiguous, our understanding is that this approach also apply to repeater. So we have the following observation and proposal,
Observation: The meaning of repeater’s pass band is the same as BS BWcontiguous.
Proposal 1: There’s no ACLR and OBUE requirement inside repeater pass band.
2.2 ACLR requirement
In last meeting’s discussion, the main problem for ACLR requirement is that the noise floor for the high gain repeater is higher than the BS ACLR requirement. There can be two choices to solve this problem.
The first one mentioned by the companies is that define the same requirement as BS and only test the relatively lower gain case (which can be declared by the manufacturer?). The problem for this solution is that the ACLR test scenario may be not the same as other Tx requirements such as output power, EVM, OBUE, etc. And if the PA operating point is the same as the maximum output power, the declared gain to meet ACLR requirement can be different for vendors. So we’re not sure if this requirement and test is useful.
The second solution is that not defining ACLR requirement which is used by E-UTRA repeater. The concern with this solution is that the Tx non-linearity is not tested by other requirements. ACRR measures the adjacent channel rejection but doesn’t include the Tx non-linearity. EVM requirement include the Tx non-linearity in the pass band but also includes the impact from phase noise which doesn’t contribute to emission. The OBUE requirement can be a requirement to set the limitation of out of band emission. But it’s an absolute requirement and is measured in a relative small BW. And in some cases OBUE is relatively relaxed compared with ACLR requirement if OBUE requirement is integrated to the channel BW as relative leakage ratio. So it’s difficult to say if OBUE+ACRR are sufficient to guarantee ACLR performance. However, the large gain scenario ACLR can’t be measured due to noise floor, it seems OBUE+ACRR are the most feasible solution to guarantee the emission levels.
Comparing the above two solutions, both of them have advantages and disadvantages. We slightly prefer the second solution because the first solution is not very useful from test and implementation point of view.
Observation: Both of the two solutions to solve the ACLR issue have advantages and disadvantages. OBUE+ACRR may be a more feasible solution to guarantee the emission levels.
2.3 UL OBUE requirement
For UL OBUE requirement, aligning with FR2 is more preferred. So we propose,
Proposal 2: FR1 UL OBUE reuse BS OBUE requirement.
3. Conclusion
This contribution provides our proposals and observations for NR repeater conducted emission requirements.
Proposal 1: There’s no ACLR and OBUE requirement inside repeater pass band.
Observation: Both of the two solutions to solve the ACLR issue have advantages and disadvantages. OBUE+ACRR may be a more feasible solution to guarantee the emission levels.
Proposal 2: FR1 UL OBUE reuse BS OBUE requirement.
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