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1. Introduction

There are not yet any DL co-existence results available for the 1.25 MHz E-UTRA (GERAN scenario
 in 900 MHz in order to derive SEM requirements. This contribution presents some considerations regarding this case based on the already existing DL results in [4].
Possible implications regarding the current numerology in TR 25.814 for 1.25 MHz E-UTRA are also pointed out.
2. Discussion
For DL co-existence analysis the nature of the aggressing system (E-UTRA vs. UTRA) does not make any difference as long as full load and identical maximum TX power assumptions are made for the BS. This was already shown in [5, Fig. 1] for the E-UTRA ( UTRA DL scenario. The spectral characteristics of the TX noise from the E-UTRA BS falling into any victim carrier may be assumed to be “flat” (as for UTRA) and this is also reflected in the ACLR assumptions in [3].
Applying this observation to the E-UTRA ( GERAN rural DL scenario in 900 MHz as defined in [3] we may therefore directly re-use the already existing UTRAN ( GERAN results in [4], copied here as Appendix A, as follows:
1. An ACIR  ~30 dBc/200 kHz should be sufficient as can be seen from the corresponding Scenario_2 (with a more conservative cell range assumption of 5000 m).
2. Ignoring for a moment ACS
, this corresponds to absolute interference levels across GSM victim carriers of +13 dBm/200 kHz (+5 dBm/30 kHz) for a 43 dBm BS.
3. From TS 45.005 we obtain for the MS an ACS1 = 18 dBc and ACS2 = 50 dBc

However, an ACIR  ~40 dBc/200 kHz (corresponding to interference levels of -5 dBm/30 kHz) is required for the worst case studied in [4], i.e. Scenario_5, UMTS(macro)-GSM(micro) in Urban area in uncoordinated operation. As this level comes also closer to the emission limit required by the FCC Part 24 recommendation at the band edge, i.e. -9 dBm/30 kHz for 1.25 MHz E-UTRA, we will assume it in the following.
2 different SEM assumptions were studied in [2] to assess the spectrum shaping requirements and impacts on the current numerology:

SEM1: UTRA SEM shifted to the 1.25 MHz E-UTRA band edge (625 kHz offset). This is more stringent than required by the FCC Part 24 recommendation.

SEM2: UTRA SEM shifted to the 1.25 MHz E-UTRA band edge, but with a ~6 dB relaxed requirement in the first 1 MHz outside the band edge in order to be in line with the FCC Part 24 rules. 
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Fig. 1. SEM1/2 assumptions and required interference level of -5 dBm/30 kHz for co-existence at the band edge
Fig. 1. shows these SEM1/2 assumptions at the band edge, together with the required interference level of -5 dBm/30 kHz for co-existence according to the worst case scenario in [4]. Also shown is the PSD of the 1.25 MHz E-UTRA signal after ideal PD PA, using a 75-tap FIR spectrum shaping filter and 46 dBm TX, see [2] for the details.
It was found in [2] that that the current numerology in TR 28.814 with 76 occupied subcarriers should be reconsidered due to the induced ISI from the stringent OOB filtering requirements. On the other hand, SEM1 and SEM2 are more stringent than is required for co-existence with GSM which may provide potential for mitigation at the band edge. This will be studied next by means of one example.
In order to proceed we need some assumptions regarding the frequency raster and the minimum frequency separation of the GSM victim centre frequency relative to the E-UTRA centre frequency. We also need to relate the ACS to the ACLR mechanism for a given frequency separation.
Let us assume a basic 200 kHz frequency raster with the option of additional 100 kHz E-UTRA centre frequencies:
1. If the 1st used GSM carrier would be centred at 800 kHz offset, it could suffer from too high ACS1, depending on the actual MS selectivity. Depending on E-UTRA UL power control and other scenario assumptions, also the E-UTRA UL may suffer from GSM interference at the band edge RB in this case.

2. If the 1st used GSM carrier would be centred at 900 kHz offset, ACS1 interference should not be a problem with SEM1/2 assumptions. This scenario is shown in Fig. 2.
Also shown in Fig. 2 is a potential for relaxation of the 1.25 MHz E-UTRA OOB requirements: in this example the nominal band edge was moved to 700 kHz offset which would be also in line with the assumed minimum offset of 200 kHz of the adjacent GSM centre frequency to the band edge (i.e. corresponding to 2.7 MHz centre frequency separation UTRA ( GSM). The dotted blue line provides an example for relaxed OOB filtering/emissions meeting the -5 dBm/30 kHz co-existence requirement and yet providing adequate ACS1. 
Fig. 2 contained just an example and is not intended as a concrete proposal for revision of the 1.25 MHz E-UTRA parameters. However, further studies are needed in RAN4 along these lines in order to identify the proper trade-off between E-UTRA nominal RF carrier bandwidth, # of occupied subcarriers, appropriate SEM etc. as a function of the assumed GSM frequency separation and other scenario parameters.
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Fig. 2. One example for the potential for mitigation of the 1.25 MHz E-UTRA parameters at the band edge
3. Conclusions

Based on the already existing DL results in [4], this contribution provided some estimates of the 1.25 MHz E-UTRA ACLR required for co-existence with GSM. 

Also discussed was the potential for relaxation of the 1.25 MHz E-UTRA OOB filtering requirements when considering the actual frequency separation of the adjacent GSM carriers.

It is believed that further studies are needed in RAN4 in order to identify the proper trade-off of the 1.25 MHz E-UTRA parameters in relation to GSM co-existence requirements and other scenario parameters.
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Appendix A: GSM DL degradation (copied from [4])
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Figure 8: GSM DL System Outage Degradation (%) due to interference from UMTS DL (Scenario_1), UMTS(macro)-GSM(macro) in Urban area with cell range of 500 m in uncoordinated operation
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Figure 12: GSM DL System Outage Degradation (%) due to interference from UMTS DL (Scenario_2), UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in uncoordinated operation
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Figure 26: GSM DL System Outage Degradation (%) due to interference from UMTS DL (Scenario_5), UMTS(macro)-GSM(micro) in Urban area in uncoordinated operation
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� this scenario is defined in [3]


� The ACIR for the scenarios in [4] was dominated by BS ACLR
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