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1 Introduction
There were some discussions on in-band/out of band boundary for FR1 in previous meetings. For NR bands wider and equal to 100MHz it was agreed to extend ΔfUEM from 10MHz to 40MHz [3] [4]. Furthermore, it was discussed to apply the agreement to E-UTRA&MSR AAS BS. For transmitter a WF was approved in [2] and for receiver the WF was approved in [1]. In this contribution we investigate it from AAS/non-AAS, NR/re-farming band, >=100 MHz/ <100MHz and Tx/Rx aspects.
2 Discussion

In [3] an [4], the agreements for NR bands are quoted as below:

ΔfUEM =40 MHz for NR bands with bandwidth equal to or wider than 100 MHz as a baseline for the boundary between UEM and spurious emission (for both Cat A and Cat B).

The motivation to modify the ΔfUEM boundary is to consider the wide operating bandwidth and large number of antenna arrays for AAS-type BS. For existing E-UTRA/MSR bands there are some bands larger than 100MHz, such as Band 41, Band 42 and Band 43. If these bands consider to adopt AAS-type BS structure, it may face the same difficulty. Hence it is reasonable to consider the same approach also E-UTRA/MSR AAS-type BS. It accompanies the question whether to apply 40 MHz to non-AAS type BS. Per WF approved in [2], two options are for further studies (other options are not precluded):

Option 1: apply ΔfUEM = 40 MHz to AAS BS Tx requirements (TS 37.105, 37.145-1, 37.145-2) for NR and E-UTRA operation. Consider if ΔfUEM = 40 MHz can be applied to non-AAS BS Tx requirements (TS 36.104, 36.141, 37.104, 37.141)

Option 2: apply ΔfUEM = 40 MHz to AAS BS Tx requirements (TS 37.105, 37.145-1, 37.145-2) for NR and E-UTRA operation and consider to revisit the ΔfUEM = 40 MHz agreement for FR1 E-UTRA refarming bands for NR BS

For existing E-UTRA/MSR specs, ΔfUEM = 10 MHz for all the bands. For non-AAS type BS, the number of transmitter/receiver units is limited and filter size is tolerant. And the importance should be highlighted is that it is legacy requirements and exists for several releases. Hence we think ΔfUEM = 10 MHz should be kept as it is for non-AAS type. Hence option 2 is our preference.
Proposal 1: For bands with bandwidth equal to or wider than 100MHz, it is proposed to apply ΔfUEM = 40 MHz to AAS BS Tx requirements for NR, E-UTRA and MSR operation, and to reuse ΔfUEM = 10 MHz for E-UTRA re-farming band for NR non-AAS BS.
For NB bands less than 100MHz, as discussed in previous meetings, it is feasible for AAS type BS to apply legacyΔfUEM = 10 MHz. 
Proposal 2: For bands with bandwidth less than 100MHz, it is propose to reuse ΔfUEM = 10 MHz for all BS types.
For receiver side, the WF is quoted as below,
Once the alignment of the boundary for both NR and E-UTRA is agreed for the transmitter the same solution is used for the receiver boundary.

Note: the boundaries applied to Tx emissions and RX oob blocking are not exactly the same as the requirements are different. The same solution means that for example if the E-UTRA boundary is changed for Tx for 100+MHz bands then it is also changed for Rx but the boundaries do not have to be the same.

Hence for the boundary for out of band blocking ΔfOOB for NB bands less than 100MHz, it is proposed,
Proposal 3: For bands with bandwidth less than 100MHz, it is propose to reuse ΔfOOB = 20 MHz for all BS types.

Then, the remaining issue is the ΔfOOB for bands with bandwidth equal to or wider than 100MHz. 
·  In-band emission at frequency offset >10 MHz is -15 dBm/MHz, and the spurious emission limit is -30 dBm/MHz. It implies that the transmit fitter should provide around 15 dB suppression at ΔfUEM outside the pass band.
· In E-UTRA, in-band blocking is -43 dBm and out of band blocking is -15 dBm. The filter should provide around 28 dB suppression atΔfOOB outside the pass band.
Similar difficulty for BS transmitter filter and receiver filter should be assumed. The required attenuation from receiver filter is higher, so the frequency offset should be larger than that for transmitter side. An example filter evaluation made in [5] is shown as below. Based on the evaluation, it is proposed to adopt ΔfOOB = 60 MHz for AAS BS Rx requirements for NR, E-UTRA and MSR operation. 
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Figure 2-1: 3.5 GHz filter evaluation

Proposal 4: For bands with bandwidth equal to or wider than 100MHz, it is proposed to applyΔfOOB = 60 MHz to AAS BS Rx requirements for NR, E-UTRA and MSR operation, and to reuse ΔfOOB = 20 MHz for E-UTRA re-farming band for NR non-AAS BS.
3 Conclusion
For transmitter side,

Proposal 1: For bands with bandwidth equal to or wider than 100MHz, it is proposed to apply ΔfUEM = 40 MHz to AAS BS Tx requirements for NR, E-UTRA and MSR operation, and to reuse ΔfUEM = 10 MHz for E-UTRA re-farming band for NR non-AAS BS.
Proposal 2: For bands with bandwidth less than 100MHz, it is propose to reuse ΔfUEM = 10 MHz for all BS types.
For receiver side,

Proposal 3: For bands with bandwidth less than 100MHz, it is propose to reuse ΔfOOB = 20 MHz for all BS types.

Proposal 4: For bands with bandwidth equal to or wider than 100MHz, it is proposed to applyΔfOOB = 60 MHz to AAS BS Rx requirements for NR, E-UTRA and MSR operation, and to reuse ΔfOOB = 20 MHz for E-UTRA re-farming band for NR non-AAS BS.
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