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1. Introduction
This contribution provides our further analysis for the FR2 out of band gain and ACRR requirements according to last meeting’s discussion.
2. Discussion
2.1 Out of band gain requirement
For out of band gain requirement, it’s FFS how to define the frequency offset.
Frequency offset value: 
-Option 1: Reusing existing BS FR2 OBUE frequency offset (Nokia, Huawei, ZTE) 
-Option 2: Half of minimum CHBW supported by bands i.e. 25MHz (CMCC, Pivotal)
FFS whether OOB gain need to be specified for below the frequency offset with relaxed value
Both of the two options have some arguments. The argument for option 1 is that the OBUE is the regulation requirements so the offset should follow the regulations that the offset should be absolute offset. The argument for option 2 is that the filter performance is a relative performance compared with CHBW, so the offset should be a relative offset.
After some analysis, we support option 2. The reason is that the option 1 implies different out of band gain requirement for different CHBW and the requirements will be complicated. Taken the following OBUE requirements from TS 38.104, the OBUE requirements are absolute power level at the MBW. Then assuming the output power for the CBW is the same, the rejection at the absolute offset is different for different CBW.
Table 9.7.4.3.2-1: OBUE limits applicable in the frequency range 24.25 – 33.4 GHz
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 35 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 43 dB, -20 dBm))
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. 



For FR2, the frequency offset is already relative to BWcontiguous, 0.5 MHz is very small so it’s can be omitted for this analysis. The rejection at f_offset is 6 dB less for 200MHz CBW compared with 50MHz CBW. There’s another reason that the in the offset of 0.1* BWcontiguous, the power rejection performance is dominated by the digital filter not the analog filter. So for the RF repeater, the performance is largely decided by the input signal’s performance and the PA linearity not the repeater RF Tx performance. Therefore, for the out of band gain requirement which is defined for repeater Tx filter performance, it’s not reasonable to use OBUE requirements.
Observation 1: BS OBUE requirements are absolute power level which leads different rejection level for different CBW with same output power.
Observation 2: BS OBUE performance is dominated by the digital filter, so the frequency offset is not proper to be used for RF repeater.
Proposal: Use Option 2: Half of minimum CHBW supported by bands i.e. 25MHz to define FR2 out of band gain requirement.
2.2 ACRR requirement
For the ACRR requirement, there’s a baseline agreement as following,
Agreement:
Take same approach as FR1, define both ACLR and ACRR core requirements. 
· Detailed test case(s) can be further discussed and decided in conformance phase.
And
Set ACRR equal to ACLR for FR2 as baseline assumption. 
As the ACRR performance is highly related to the out of band performance and the FR1 ACRR requirement is also under discussion. Our understanding is that FR2 ACRR requirement may need to be revisited according to the new agreed FR2 out of band gain requirement and the FR1 ACRR requirements in this meeting.
Similar with the analysis in [3], in theory BS ACRR performance is less than the ACLR performance. So if there’re any difficulties from repeater vendors, we support to relax ACRR requirement compared with ACLR requirement.
3. Conclusion
Some further consideration of the out of band gain and ACRR requirements are provided. We have the following observations and proposals.
Observation 1: BS OBUE requirements are absolute power level which leads different rejection level for different CBW with same output power.
Observation 2: BS OBUE performance is dominated by the digital filter, so the frequency offset is not proper to be used for RF repeater.
Proposal: Use Option 2: Half of minimum CHBW supported by bands i.e. 25MHz to define FR2 out of band gain requirement.
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