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1. Introduction

RAN4 would like to thank ECC PT1 for the LS entitled “LS statement to 3GPP on the LTE system parameters for co-existence study between LTE and GSM in the 900/1800 MHz band”. The issue of co-existence between the different technologies developed in 3GPP has been the topic of a number of studies, as documented both in 3GPP and elsewhere.
RAN4 would like to provide the following feedback regarding the four issues brought up in the LS from ECC PT1: 
1) In 3GPP report TR36.942, some simulation results of interference from LTE to GSM are given. However, there is no result reported on the interference from GSM to LTE. The narrow band blocking levels for LTE BS and UE are defined with LTE interferer signals. The narrow band blocking levels are several dBs less than the narrow band blocking levels defined in UTRA-FDD technical specifications for the frequency bands III and VIII (the derived relative levels are given in the table below). ECC PT1 requests guidance on whether the narrow band blocking levels defined in 3GPP EUTRA specifications are sufficient for ensuring the co-existence between GSM and LTE with 300 kHz (which was the frequency separation between GSM carrier and UTRA-FDD channel edge used in the UTRA-FDD narrow band blocking definition in TS25.104 and TS25.101) frequency separation between LTE channel edge and the nearest GSM carrier  In the case that 3GPP would conclude that the defined specification is not sufficient, ECC PT1 would be pleased to receive the new value corresponding to the additional narrow band blocking requirements for the co-existence with GSM at 900/1800 MHz 
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Offset from 

channel edge 

(kHz)

Rejection (dB)

UTRA BS (5 MHz)

300

51,4

EUTRA BS (1.4MHz)

252,5

54,9

EUTRA BS (3 MHz)

247,5

51

EUTRA BS (5 MHz)

342,5

48,7

EUTRA BS (10 MHz)

347,5

45,7

EUTRA BS (15 MHz)

352,5

44

EUTRA BS (20 MHz)

342,5

42,7

UTRA UE (5 MHz)

300

33,6

EUTRA UE (1.4 MHz)

207,5

30,7

EUTRA UE (3 MHz)

202,5

30,8

EUTRA UE (5 MHz)

207,5

30,6

EUTRA UE (10 MHz)

212,5

30,9

EUTRA UE (15 MHz)

202,5

28,1

EUTRA UE (20 MHz)

207,5

24,6


NB blocking in TS 25.104: RAN4 has defined different interferer types for the UTRA and E-UTRA narrowband blocking requirements. In this context, it should be noted that also the modulation of the interferer influences the interferer impact. UTRA blocking is defined with a narrowband interferer based on GMSK modulation which is a constant envelope modulation (no crest factor in the interferer), while for E-UTRA a single RB interferer (OFDM modulated) with a crest factor of 5-7 dB is defined. The resulting impact is that the E-UTRA OFDM modulated narrowband interferer level of -52 dBm is a few dB more stringent as interfering scenario due to crest factor compared to UTRA GMSK modulated interferer of -49 dBm.
Regarding the rejection levels, RAN4 would like to point out that the E-UTRA BS rejection for narrowband blockers for E-UTRA channel bandwidths larger than 5MHz is the same as for 5MHz channel bandwidth.  The reason is that also in these cases a wanted signal comprising of 25RBs is defined for the requirement (i.e. the same wanted signal as for 5 MHz). This 25 RB wanted signal is then consecutively applied across the channel bandwidth. The resulting rejection is thus 48.7 dB for E-UTRA 5, 10, 15 and 20 MHz ash shown in the following Table that summarizes the resulting ACS against narrowband blocking:
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TS36.104, Table 7.2.1-1

BW wanted signal

1.08

2.7

4.5

4.5

4.5

4.5

MHz

noise floor in BW wanted 

signal

-108.67

-104.69

-102.47

-102.47

-102.47

-102.47

dBm

including 5 dB NF

Interfering signal mean 

power

-49

-49

-49

-49

-49

-49

dBm

TS36.104, Table 7.5.1-1

Desens of wanted signal

6

6

6

6

6

6

dBm

TS36.104, Table 7.5.1-1

allowed ACI

-103.92

-99.94

-97.72

-97.72

-97.72

-97.72

dBm

resulting ACS

54.92

50.94

48.72

48.72

48.72

48.72

dB

Narrowband blocking


As can be noted when comparing the values in the Table above with the UTRA BS rejection (51.4dB), the maximum difference in selectivity between narrowband signals in E-UTRA TS and UTRA TS is less than 2.7dB. Note however the difference in interferer type described above, which makes the E-UTRA scenario more stringent.
NB blocking in TS 25.101: RAN4 has also defined different interferer types for the UE. UTRA narrowband blocking requirements are based on a GMSK interferer at -56 dBm, whereas the corresponding E-UTRA requirements are based on a CW at -55 dBm at a frequency offset chosen to avoid orthogonally with the OFDM sub-carriers. The interference levels are thus comparable. Furthermore, the E-UTRA requirements assume that the receiver is equipped with two receiver ports as a baseline. This will amount to additional interference rejection capability under live operation that will not be exploited in the conductive test environment applicable for the narrowband blocking requirement. Furthermore, the multiple access in E-UTRA is based on dynamic user resource allocations within limited parts of the channel bandwidth and the retransmission allows variable user allocations, whereas the entire bandwidth is always used for UTRA. RAN4 therefore considers that E-UTRA has the same narrowband interference resilience as WCDMA even if the rejection is smaller for 15 and 20 MHz to accommodate these larger bandwidths.
2) The co-existence study between LTE and GSM reported in 3GPP TR36.942 was done at 900 MHz, the question was whether the conclusions can be extended to the 1800 MHz frequency bands.

RAN4 would recommend extending the conclusions from 900 MHz to 1800 MHz frequency band, assuming that the cell sizes are appropriately scaled according to the propagation losses resulting in comparable signal to noise ratio distributions. Consequently it is reasonable to assume that for different frequency bands (different propagation conditions) both wanted and interfering signals will be attenuated in a similar way. The signal to noise ratio was a coexistence study criteria in order to check the throughput loss due to presence of interferers. 
3) Similarly the co-existence study between EUTRA and UTRA reported in 3GPP TR36.942 was done at 2 GHz, and the question was whether the conclusions can be extended to the 900 and 1800 MHz frequency bands.
As stated above, the conclusions from co-existence studies in one band can be extended to other bands, e.g. the 2 GHz conclusion can be extended to 900 and 1800 MHz when UTRA and E-UTRA is concerned.
4) Some difference between LTE UE spectrum mask and UTRA-FDD UE spectrum mask were noted. Therefore the question occurred what is the impact on the carrier separation between LTE and GSM due to the potential interference from LTE UE to GSM BS?
The UTRA–FDD UE spectrum mask is designed to support a single channel bandwidth while the LTE UE spectrum mask is designed to support a scalable channel bandwidth solution and a more flexible transmission configuration (variable resource block allocation) within a specific channel bandwidth. Although the LTE spectrum mask is different from WCDMA, the underlying ACLR requirements for LTE are identical to WCDMA irrespective of the number of Resource Blocks transmitted or the channel bandwidth (3GPP TS 36.101 clause 6.6.2.3.1). For this reason, E-UTRA / GSM co-existence can benefit on the previous co-existence properties achieved for UTRA / GSM.

More specifically, in the co-existence study documented in 3GPP TR 36.942 [1], clause 7.1.3.2 (see figure below), the impact on of E-UTRA interferer on GSM victim UL was investigated in terms of the required ACIR. The conclusion of this study is that the impact on GSM UL outage is negligible. 
For these reasons, RAN4 does not foresee any impact on carrier separation between E-UTRA and GSM or any unacceptable interference from E-UTRA towards GSM. 
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Figure 7.19: GSM uplink outage

RAN WG4 welcomes further co-operation on this topic and would be happy to provide further feedback on co-existence between 3GPP technologies.
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