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1. INTRODUCTION

At GERAN #45 two CR’s from Ericsson [1] [2] were postponed dealing with the alignment of out-of-band blocking requirements for MSR equipment in GERAN single RAT mode and in mixed RAT mode. This contribution depicts the view of the sourcing company on the alignment of the out-of-band blocking requirements for MSR equipment. 
2. OUT-OF-BAND BLOCKING REQUIREMENTS FOR MSR and MCBTS 
Out-of-band blocking requirements for MSR have been specified in TS 37.104. This is based on the split of requirements for co-location case where BTS are assumed to be deployed at the same radio site and for co-existence case where BTS are deployed at different radio sites. Thereagainst the out-of-band blocking requirement for MCBTS is taken from the existing requirement for GSM single carrier BTS in TS 45.005 and is based on the assumption of BTS cositing as depicted in Table 1.  
	Out-of-band blocking requirements 
	Co-existence requirements 

(Table 7.5.1-1 in 37.104)
	Co-location

requirements 

(Table 7.5.2-1 in TS 37.104)
	Co-siting  requirement

(TS 45.005)

	maximum  RX blocking level (spec)
	-15 dBm
	+16 dBm
	+8 dBm


Table 1: Out-of-band blocking requirements for MSR in mixed RAT mode and for MCBTS.
In addition to the different methodology taken in TS 45.005 and TS 37.104 two further aspects need to be considered.

1) High transmit power levels: State-of-the art BTS transmitter equipment for GSM, UMTS, CDMA or LTE will transmit with higher power levels than 43 dBm. Rather the transmit power range 45 dBm...48 dBm is appropriate. This means that the level of out-of-band blocking signals is increased. 

2) Lower insertion loss between BTS transmitter and antenna due to avoidance of combiner equipment through multicarrier power amplifiers and reduced antenna cable loss due to usage of remote radio heads. 

This means that state-of-the art transmitter equipment will operate at higher EIRP 
level than what has been assumed in the early days of GSM. An exemplary 
calculation of the receive level of the blocking signal based on typical transmit 
power levels of 46 dBm / 43 dBm is depicted in Table 2. 
	Calculated receive level for blocking signal 
	MSR

Co-existence scenario
	MSR

Co-location

scenario 


	MCBTS
Co-location scenario



	1. BTS TX Power
2. MS TX Power (GSM900/GSM1800)
	46 dBm 

33 dBm / 30 dBm
	46 dBm
	43 dBm

	Combiner loss
	0 dB
	0 dB
	3 dB

	Antenna cable loss
	0 dB
	0 dB
	2 dB

	1. MCL BS -> BS (TR 25.942)  /  Ant. Isolation
2. MCL MS -> BS
	67 dB  (TR 25.942)
59 dB (TR 45.050)
	30 dB
	30 dB

	1. BS -> BS

2. MS -> BS
	-19 dBm

-26 dBm / -29 dBm
	+16 dBm
	+8 dBm


  Table 2: Calculated receive level for the blocking signal. 
As can be seen the calculated receive level stay within the blocking limits depicted in Table 1. However the assumptions on the transmitter equipment are different in terms of transmit power level and antenna connections for MSR and MCBTS scenarios. It can be seen that the co-location scenario for MSR covers state-of-the art transmitter equipment, whilst this is not the case for MCBTS, which cannot mitigate out-of-band blockers with high transmit powers at the same radio site. In case there is no co-location present, the MSR co-existence scenario allows for suppressing out-of-band blockers still with some margin, whilst the MCBTS blocking performance is overspecified. 
Consider also the case of cosited BTS’s today, e.g. a GSM 1800 network interfered by a UMTS network operated with carrier transmit power level of 46 dBm, and the case of cosited BTS’s in the coming years, e.g. a GSM 900 network interfered by a LTE network in the 800 MHz band operating with carrier transmit power level of 46 dBm. In both cases the MSR specification will allow for improved receiver blocking performance compared to MCBTS.  
3. ALIGNMENT OF REQUIREMENTS IN MSR SINGLE RAT MODE and MIXED RAT MODE 
Another issue to be taken into account here is that alignment of out-of-band receiver blocking requirements for MSR configured in single GERAN RAT mode to out-of-band requirements for MSR in mixed RAT mode is sensible. No changes related to robustness against blocking signals should occur if other RATs are activated in addition to GSM/EDGE. Thus it is sensible to align single RAT and mixed RAT out-of-band blocking requirements for MSR. 

4. CONCLUSIONS

It is our view that alignment of MSR out-of-band requirements in single GERAN RAT mode should be done to ensure the same performance than for mixed RAT mode specified in TS 37.104. In addition it is proposed to align MCBTS requirements with those for MSR in single GERAN RAT mode, since better robustness against strong blockers in co-location scenarios can be achieved stemming from current deployed RAT’s or future deployed RATs, where out-of-band blocking performance of MCBTS according to TS 45.005 is considered to be insufficient. 
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