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Comments to GP-121256 “Elements for assessing impact of ER-GSM systems introduction”
1 Introduction

This document contains comments to the content of contribution GP-121256 Elements for assessing impact of ER-GSM systems introduction [1].

2 General comments

For several meetings, contributions containing analysis of blocking impact towards BTS in the 900 band have been seen in GERAN. It is the sourcing company’s view that [1] now covers the necessary parameters needed to determine the impact of the ER-GSM extension and further expansion of the analysis may not be the best way forward. In order to be able to make further progress on this WI to eventually come into the position to discuss CRs, the following comments should be taken into account:

· Improve the analysis of impact to public GSM base stations in [1] according to the comments in section 3. 
· In the previous LS from RAN4 [2] related to ER-GSM it is stated that “RAN4 kindly asks GERAN1 to take the Base Station and Mobile Equipment requirements specified in TSs 25.101, 25.104, 36.101, 36.104 and 37.104 into consideration.” Considering that GERAN1 has not been able to agree to the interpretation of these requirements, that that the requirements are under RAN4 responsibility, it is proposed to let RAN4 review the analysis in [1] related to UTRA and E-UTRA, as already proposed in [3].
· Improve the analysis of impact to public UTRA and E-UTRA base stations according to the comments from RAN4. 
· Include measures of reducing impact from ER-GSM introduction, as listed in [4] in the analysis.
3 Comments to the content of the document
3.1 Comments on the slope model
The analysis in 3.3 uses the term “frequency shift” and even “frequency drift” to describe the offset from 915 MHz where the modeled slope begins. In 3.3.4 it is further stated that a state-of-the-art diplexer experiences 1 MHz frequency shift.
In light of this, we would like to emphasize the frequency shift is only one of the parameters that would affect the offset from 915 MHz that the filter would start to significantly deviate from 0 dB attenuation. Another important parameter is the design margin for pass band performance of the carrier at 915 MHz. These parameters, together with protection from known interference above 921 MHz (R-GSM) and protection from own Tx above 925 MHz, have been used to design the filters of the already deployed base stations.

Therefore we see that the use of the term “frequency shift” to describe the starting point of the slope relative 915 MHz is inaccurate. Especially, since it is also used together with typical diplexer performance. Instead we propose “slope offset” or similar for the model, that for state-of-the-art base stations would be 2.5-3 MHz relative 915 MHz, and that if one “slope offset” is to be chosen, it should rather be 2.5-3 MHz relative 915 MHz, and not 1 MHz “frequency shift” which is the case in [1]. For 925 MHz a smaller “slope offset” can be considered.
3.2 Comments on analyzed BTS configurations
The contribution assumes that all receivers are equipped with a diplexer, which is not true for Rx-only antenna ports. However, we see that as long as 0 dB rejection at 918 MHz is included in the analysis it would also be valid for Rx-only antenna ports. This should also be mentioned in the analysis.
3.3 Comments on the analysis of spurious emissions
As long as the R-GSM requirements for protection of GSM 900 receive band is maintained (-89 dBm), we see no need for this level of detailed analysis. It is the sourcing company’s view that it can be excluded from future analysis.
3.4 Comments on the analysis of intermodulation

We agree that intermodulation performance is important and could be limiting for some cases. But since it is not possible to derive both carrier power levels from the specifications or even field operation, we find it difficult to draw conclusions. For the case of protection from own Tx, the carrier at 925 MH would have a different filter attenuation compared to the carrier at 935 MHz. Similarly for the case of protection from ER-GSM main emissions, the carrier at 918 MHz would experience different filter attenuation compared to the carrier at 921 MHz. So to derive the power of the intermodulation component based on specification requirements is difficult and we would prefer to focus the analysis on blocking.

3.5 Comments on assumptions on isolations between existing deployments of MCBTS and R-GSM

The main concern we have with the document is the quite strong statements that are made regarding the isolation between existing MCBTS and R-GSM base stations.

“As long as no issues have been reported where MCBTS systems reception could be affected by R-GSM emissions, actual isolation in the field between MCBTS and R-GSM base stations is at least 84.3 dB.”
The important difference between currently deployed MCBTS equipment and R-GSM deployments, and deployments including ER-GSM equipment is what is stated in Section 3, that a public E-GSM BTS need to be designed for protection:

· from own Tx above 925 MHz

· from known interference above 921 MHz (R-GSM)
Thus, a certain protection can already be assumed for deployed MCBTS equipment for R-GSM.
The calculation below shows why the quoted statement above is not correct when including the protection available in the calculations. The slope model as used in document [1] is assumed. Instead of calculating rejection at 918 MHz, 921 MHz rejection is calculated instead.  
Table 1. Isolation calculations
	
	Normal BTS
	MCBTS

	
	Spec.
	Nominal
	Spec.
	Nominal

	BTS to BTS isolation [dB]
(from table 4 in [1])
	64.9
	73.4
	76.9
	85.4

	Requested isolation 
@ 925 MHZ [dB]
(from table 6 in [1])
	49.9
	58.4
	61.9
	70.4

	Filter rejection 
@ 921 MHz [dB]
(based on assumptions in table 7 in [1])

	0 MHz Freq. shift
	29.9
	35.0
	37.1
	42.2

	1 MHz Freq. shift
	31.2
	36.5
	38.7
	44.0

	2 MHz Freq. shift
	33.3
	38.9
	41.3
	46.9

	3 MHz Freq. shift
	37.4
	43.8
	46.4
	52.8

	Remaining isolation [dB]
(BTS to BTS isolation subtracted 
by filter rejection @ 921 MHz)

	0 MHz Freq. shift
	35.0
	38.4
	39.8
	43.2

	1 MHz Freq. shift
	33.7
	36.9
	38.2
	41.4

	2 MHz Freq. shift
	31.6
	34.5
	35.6
	38.5

	3 MHz Freq. shift
	27.5
	29.6
	30.5
	32.6


We can see in table 1 that the needed isolation between GSM-R BTS and MCBTS equipment (excluding filter rejection) ranges from 32.6 dB and 43.2 dB for the nominal case, depending on slope assumption. This is not difficult to fulfill, which may be why no issues have been reported.

However, with the introduction of ER-GSM, we need BTS to BTS isolation of 85.4 dB (excluding filter rejection), since there can be as little as 0 dB rejection at 918 MHz in the installed base.

This represents a difference of more than 40 dB. Just to illustrate the significance of this difference, imagine a situation where we previously would experience problems at a 10 m BS-to-BS separation between R-GSM BTS and MCBTS. Assuming free-space propagation (LOS e.g. over roof-tops) we would for ER-GSM BTS and MCBTS experience these problems at more than 1000 m BS-to-BS separation. 
4 Conclusions

This document contains a number of comments to [1]. 
It is requested that:

· Analysis related to UTRAN and E-UTRAN shall be reviewed by RAN4.

· Calculations on realistic isolation in current deployment is based on current design

· The parameter “frequency shift” used in the analysis is re-named to “slope offset” to capture not only the frequency shift, but also a design margin for good passband performance

· The analysis on intermodulation and spurious emissions in frequency gap 915-918 MHz is removed.

· Include analysis on Rx-only antenna port configurations. This should be covered by the case of 0 dB suppression at 918 MHz.
· If an increased isolation is seen needed, include measures of reducing impact from ER-GSM introduction in the analysis.
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