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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. Co-existence work undertaken in RAN4 has been based on the current numerology in TR25.814.

2. This aspect has also been captured in the RAN4 LTE RF system scenario document [3] which specifies the “E-UTRA system shall be maximum loaded, i.e. 24 frequency resource blocks in 10 MHz bandwidth and 12 frequency resource blocks in 5 MHz bandwidth respectively.”
3. Details on the current UTRA emission mask requirements are provided in [4]. The main motivation for any change in E-UTRA numerology should not be based on meeting the existing UTRA spectrum mask.  The spectrum masks have been a useful tool in compatibility studies and regulatory bodies have to some extent relied on UTRA emissions being limited by the “historical” WCDMA masks which may not be applicable or relevant for E-UTRA. This aspect is addressed in more detail in [5] and [7] 

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. In [3] preliminary 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 with requirements for E-UTRA similar to those for the current UTRA system. 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 however uplink coexistence simulation results are not available yet.  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. Reference [7] provides some initial results for the expected PSDs for the various LTE BW options compared to existing UTRA emissions mask which concludes co-existence with adjacent systems as required in TR 25.913 does not necessarily require identical SEM (or (absolute) ACLR) requirements. An example for this is the RF compatibility of UTRA with GERAN. Neither would identical ACLR/SEM requirements guarantee co-existence as also system features (e.g. power control) are important factors. 
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. Currently RAN4 has not addressed 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 out of band emission requirements 
2. Currently there is no mandatory BS output power specified for UTRA, there are only requirements for different output power ranges. Typically the 43 dBm limits is used for FDD simulation. Hence the BS requirements in the UTRA specification are based on the vendor output power declaration and therefore implementation specific. It is clear a similar scenario will exist for E-UTRA as the increased spectral efficiency and associated EVM/PAR requirement will impact the maximum output power and hence spectral mask/ACLR etc. For the UE the UTRA requirements specify a mandatory maximum output power and allow specific reduction in MPR to address scenarios of high CM. In the case of LTE additional flexibility can be provided in terms of the number and position of RB(s) transmitted which impact the required ACLR and associated co-existence requirements 
3. Changes to the current numerology in TR25.814 could have an adverse effect in addressing the E-UTRA requirements in TR25.915 in terms of spectral efficiency and throughput. The RAN1 LTE AH LS has not indicated the proposed reduction in number of sub-carriers which provides a potential for ACLR improvement commiserate with a reduction in E-UTRA throughput and spectral efficiency. 

4. In terms of background unwanted emissions are divided into “Out-of-band emission” and “Spurious emissions” in 3GPP RF specifications. There are several ways of specifying Out-of-band emissions. Three ways are used in RAN4 specifications, namely Occupied Bandwidth, Spectrum emission mask and Adjacent Channel Leakage Ratio (ACLR).

· Occupied bandwidth is used in some regions as a regulatory requirement. It is not defined as a regulatory requirement by the FCC or CEPT/ECC and it is not used as input to any compatibility studies. It is today a mandatory requirement for both UE and BS in RAN4 specifications. For E-UTRA, an occupied bandwidth value could be defined for each nominal bandwidth the system will operate with. 

· Spectrum emission masks were used for several 3GPP co-existence studies as input parameters. In regulatory bodies, CEPT/ECC used the masks as input to several reports studying co-existence and adjacent channel compatibility. These reports were partly developed in co-operation with 3GPP. In [5, 6] it was indicated it is not necessarily mean that a mask for E-UTRA has to be defined, or that it has to be identical to the WCDMA mask. What is important is that some kind of assurance is provided for co-existence, through specified limits on out-of-band emissions with a sufficient resolution. This must also account for the existing regulatory limits, such as FCC when applicable
· Adjacent Channel Power Ration (ACLR) has been an extremely useful tool in co-existence and co-existence studies, both in 3GPP and in CEPT/ECC and is essential for co-existence a compatibility studies. The UTRA definition of ACLR is useful for a fixed bandwidth system and is based on the ratio of the RRC filtered mean power centered on the assigned channel frequency to the RRC filtered mean power centered on an adjacent channel frequency. For E-UTRA a new definition may be required that is adapted to flexible bandwidth systems and is the current focus of work in RAN4

Could you please provide the first indication of your findings in your Tallinn August meeting?
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