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Introduction
RAN4 would like to thank RAN1 AH on LTE on its LS on spectral emissions mask and coexistence.  In this document the text from the originating LS text is show in italics 

In the framework of the “E-UTRA” study item, RAN1 has discussed whether the UE [1] and BS [2] UTRA spectral masks are met based on the current E-UTRA numerology (e.g. number of occupied sub-carriers, sub-carrier spacing …, etc) given in TR25.814 and whether modifications to that numerology are warranted (e.g. reducing in occupied sub-carriers, and/or modification of the sub-carrier spacing) assuming the spectral masks are not met.

RAN1 Actions & RAN4 response
A)
ACTION: RAN WG1 kindly asks RAN WG4 to confirm, whether the current E-UTRA numerology given in TR25.814 is feasible. RAN4 is kindly asked to indicate the number of 15 kHz sub-carriers that may be occupied on the uplink in a DFT-S-OFDM symbol and on the downlink in an OFDM symbol in the 5 MHz spectrum allocation case such that the respective UE and BS UTRA spectral masks given in [1] and [2] may be satisfied. The case when all twelve resource blocks are fully allocated is especially of interest as is the power per sub-carrier that can be supported in order to meet the spectral mask for different modulation types.
RAN4 Response to RAN-WG1:
1. Results presented by a number of companies in RAN4 have shown it is feasible to meet the existing UTRA spectrum emission mask specified in [1, 2] based on current E-UTRA numerology given in TR25814 and 46 dBm basestation power.
2. Other system impacts have not been fully investigated such as the relationship between EVM, ACLR, peak rate and throughput.

3. For E-UTRA the current assumption is that 46dBm basestation output power should be supported 5MHz and 10MHz case. For bandwidth options <5MHz RAN4 is currently investigating if 46 dBm can also be supported.
4. The motivation for any change in E-UTRA numerology should not be solely based on meeting the existing UTRA spectrum mask given in [1, 2] as it has not been confirmed this will be a requirement for E-UTRA out of band emissions in all scenarios.  
B)
ACTION: In the case that the BS or UE UTRA spectral mask is not satisfied for certain conditions please indicate if coexistence is otherwise satisfactory for adjacent E-UTRA carriers and other RAT carriers such as GSM and UTRA.
RAN4 Response to RAN-WG1:
1. Initial results from a number of companies for DL co-existence of E-UTRA (5MHz) with UTRA (5MHz) and E-UTRA (10MHz) with E-UTRA (10MHz) based on current numerology have shown that this is feasible. On the UL, the analysis of the out of band transmitter emissions of the E-UTRA UE (based on current numerology) indicated that behavior is expected to be similar to the downlink. In general on both the UL and DL the RAN4 results are preliminary and work is ongoing to address different scenarios and bandwidth options.  

2. Bandwidths below 5 MHz (1.25, 2.5MHz) require more stringent filtering techniques which may impact system performance due to reduction in effective CP length.  If it is found that sufficient CP length cannot be maintained to meet OOB emissions and coexistence requirements  then some change in numerology may be necessary for certain bandwidths below 5 MHz.
3. For bandwidths above 5MHz (10, 15 and 20MHz) there will not be the same issues as below 5MHz and there could even be some improvements to spectrum occupancy.
C)
ACTION: If there is time, please indicate the effectiveness of different techniques that can be used (e.g. windowing, pulse or spectrum shaping, reduction in power per sub-carrier ... etc) in meeting the UTRA spectral mask and other out of band emission requirements and their impact on the number of occupied sub-carriers.
RAN4 Response to RAN-WG1:
1. RAN4 has not completely addressed the effectiveness of different techniques that can be used (e.g. time windowing, FIR spectrum shaping, reduction in power per sub-carrier, digital pre-distortion ... etc) in meeting out of band emission requirements. Further work in this area is best addressed in RAN4 due to its intimate knowledge of RF requirements (e.g. OOB emissions, EVM) and coexistence issues. 
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