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Introduction
For B42 and B43 UE co-existence a WF was agreed in [1] suggesting that new spurious emission values need to be defined with AMPR and NS signaling. This input discusses and suggests UE-coexistence values for unsynchronized operation of B42 and B43in Europe with dedicated NS signaling. First the acceptable spurious emission level has to be decided and from that necessary AMPR for different channel BWs and center frequencies has to be computed. 
Acceptable spurious emission level
UE-coexistence spurious emission is a permanent discussion in RAN4 as new bands are popping up and due to smaller band separations the default -50 dBm/MHz value can’t be achieved with RF filters. For smaller band separations higher spurious levels may be or may be not acceptable depending if looking from the victim or aggressor perspective. For B42/B43 if we want to solve the problem with NS/AMPR than this has to be decided in that meeting in order to be able to finalize the work for Rel-12. Starting a study item in order to define coexistence scenarios for generic adjacent bands will be still useful as we expect also in the future discussions on new bands and UE-coexistence.
Proposal 1: Perform generic co-existence study by defining simulation scenarios will be beneficial for future discussions but the final decision on coexistence values shall be based on band-by-band analysis 
The fundamental problem when tightening the coexistence values for close or adjacent bands is the PA linearity and consequently the ability to limit ACLR and spurious emissions. We observe that currently the burden is fully at the operator side to compensate for such spectrum situation where bands are close or adjacent. Vendors need to put effort in improving components to make them more linear in order to avoid harmful spurious emissions.
Proposal 2: Consider improvements in PA linearity when defining future UE-coexistence values in order to tighten ACLR and spurious emission requirements
Power reduction using A-MPR and/or resource block restrictions and guardbands can be used to reduce interference into a neighbor band but at the cost of the reduced performance of the aggressor’s UL. For example a low co-existence value of -50 dBm/MHz will require a large guardband between the two bands and will result in UL restrictions for all terminals in the network whereas a relaxed value of -15.5 dBm/5MHz can cause interference to the DL in the neighbor band. For UE-coexistence spurious emission levels of -15.5 dBm/5MHz we know from simulation results that the DL in the adjacent band can experiences performance degradations depending on the scenario assumptions, [2] - [4]. For B42 and B43 we can note the following aspects:
· Both bands are TDD based and for an operator it should be of equal interest to have low DL interference from an adjacent band and at the same time to avoid UL restrictions

· The less likelihood that two TDD UEs in adjacent bands receive and transmit at the same time will lower the probability of DL interference 
· TDD systems can be synchronized avoiding any such interference 
· 3.5GHz systems will be mainly for dedicated indoor systems and we would not expect that the UL needs all the time maximum output power

· The free space path loss at 3.5 GHz is ~4.5 dB higher than at 2.1 GHz assuming the same antenna gain
Of course we can also think about scenarios where such high interference levels will disturb the radio DL of adjacent terminals. We may imagine in a meeting room where e.g. operator X in B42 has 10 active terminals and operator Y in B43 has 2 active terminals. The B43 terminals are likely to suffer more interference in the DL for this case. But it does not seem to be rational to limit for both operator X and Y the UL power of all terminals in the whole network for such a unique case. A compromise between UL restriction and DL interference is needed for B42 and B43. For unsynchronized TDD operation a guardband reduced output power for the BS and UE of 2.5 MHz is needed per band, which means 5 MHz in total. See also the ECC documents on BEM and guardbands for BSs for unsynchronized operation in reference [8], [9]. For single carrier operation in B42 no Tx filter is usually considered. Filters are although still possible in order to give better isolation between B42 and B43 for frequencies >50 MHz from the adjacent band edges and that could be considered in order to reach > -40 dBm/MHz or even -50 dBm/MHz without any AMPR need (e.g. with LC filter or triplexer [10]). 
Proposal 3: For B42 and B43 single carrier and CA UE-coexistence allow spurious emissions of: -15.5 dBm/5MHz for the 25 + 2.5 MHz adjacent and -40 dBm/MHz for > 25 + 2.5 MHz, in order not to limit the UL power too much. Allow for a 2.5 MHz guardband for B42 and B43.  Consider simple filters in order to reach >-40 dBm/MHz or >-50 dBm/MHz when >50 MHz from the adjacent band edges to avoid AMPR.
Even for that relaxed UE-coexistence requirements UL restrictions will be needed
· RB restriction will limit all the terminals in that band even at low UE output power
· AMPR will limit the UE max output power even in the case that there is no other UE close by in the adjacent band
B42 and B43 coexistence is mainly a Region 1 issue and operators want to make sure in general that they can follow up the UE-coexistence and UL restrictions for such adjacent bands and that this is tested in the temrinals. AMPR is a “softer” way to meet the spurious emissions as it is up to the terminal to decide on which AMPR is needed to reach the requirement. For these reasons it is suggested to use NS signalling with AMPR restrictions for B42/B43 coexistence. We know that legacy terminals in existing bands can’t understand such new NS signalling and terminal action when receiving such an NS signal seems to be undefined, [7]. But for B42 and B43 where for UE-coexistence we have the -50 dBm/MHz requirements in the specifications up to now (see reference [5] and [6]) this should be no problem as otherwise we wouldn’t have the need to change this value if terminals already can fulfil the -50 dBm/MHz. In case regulators in some countries allowed operation in B42 or B43 without spurious emission requirements between that bands than in that countries these operators may not need to send the NS signalling as terminals should already fulfil the requirements. NS signalling has to be defined now for B42/B43 to avoid future problems in countries with B42 and B43 operations. We also observe that with the latest RAN2 decision the AMPR values can be still changed for existing EUTRA bands after its introduction [11].
Proposal 4: Define NS signaling with A-MPR for B42 and B43 for single carrier and CA operation. Define the center carrier frequency for which the NS/AMPR is not needed in order to reach the -40 dBm/MHz and/or -50 dBm/MHz.
Summary

For the UE-coexistence in particular for B42 and B43 we suggest the following proposals:
Proposal 1: Perform generic co-existence study by defining simulation scenarios will be beneficial for future discussions but the final decision on coexistence values shall be based on band-by-band analysis
Proposal 2: Consider improvements in PA linearity when defining future UE-coexistence values in order to tighten ACLR and spurious emission requirements
Proposal 3: For B42 and B43 single carrier and CA UE-coexistence allow spurious emissions of: -15.5 dBm/5MHz for the 25 + 2.5 MHz adjacent and -40 dBm/MHz for > 25 + 2.5 MHz, in order not to limit the UL power too much. Allow for a 2.5 MHz guardband for B42 and B43.  Consider simple filters in order to reach >-40 dBm/MHz or >-50 dBm/MHz when >50 MHz from the adjacent band edges to avoid AMPR.
Proposal 4: Define NS signaling with A-MPR for B42 and B43 for single carrier and CA operation. Define the center carrier frequency for which the NS/AMPR is not needed in order to reach the -40 dBm/MHz and/or -50 dBm/MHz.
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