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Introduction
RAN4 is looking at the feasibility of  CA band combination n5 and n8. NZ has both bands 5 and 8 is use. Spark NZ  would like to share its experience in isolation requirements that we had to deploy for co existence.
The lessons learnt from this could be useful for the n5 + n8 study.
[bookmark: _Hlk859252]3GPP band 5 (850) and 3GPP band 8 (900), had their genesis in two different parts of the world notably the United States (ITU region 2) and Europe (ITU region 1) respectively. These bands were never intended to co-exist due to their spectral overlap.  However, in some markets both bands are implemented.  This paper looks at the scenario in New Zealand considering the base station to base station scenario.  A corollary can be drawn on the equivalent handset scenario.

Isolation requirements for operating bands 5 and 8 
Background 
Frequency Ranges
The band frequencies are tabled below. Critically the band 5 Base Tx overlaps with the Band 8 Base Rx.
	
	Mobile Tx Base Rx MHz
	Base Tx Mobile Rx MHz
	Comment

	Band 5
	824-849 
	869-894 
	

	Band 8
	880-915
	925-960
	Extended GSM 



[image: ]
In New Zealand partial non overlapping frequency ranges were allocated to the Mobile Network Operators (MNOs ) by the regulator.  This included a 5MHz guard band between 885 MHz and 890 MHz
	
	Mobile Tx Base Rx MHz
	Base Tx Mobile Rx MHz
	Comment

	Band 5
	825-840 
	870 -885 
	

	Band 8
	890-915
	935-960
	Primary GSM 



Interference Mechanisms
The allocation of partial bands was insufficient to allow coexistence. The issue was that the Band 5 and Band 8 MNO’s were each sourcing equipment from vendors who were building equipment for the international markets, i.e. the Band 5 equipment had capability to transmit across the full band 5, similarly the band 8 equipment could receive across the full band 8.
Even though the operators were only utilising partial bands the band 5 MNO was radiating inband unwanted emissions towards the band 8 MNO. Similarly the band 8 MNO receiver could block, as there were high power band 5 transmissions falling within the tuning range of the band 8 receiver.
Below the Band 5 to Band 8 unwanted emission scenario is discussed in more detail.

The figure below shows a Band 5 UMTS carrier and the associated unwanted emission falling within Band 8.
  
[image: ]
  



Solution
The solution was to primarily use external filtering on both the band 5 and band 8 base stations.  The filter on the band 5 base station reduced the unwanted emission levels into band 8, and the filter on the band 8 base station reduced the susceptibility from the band 5 high power carriers.  
The calculation below shows the nominal 95dB isolation required to suppress the unwanted emissions from the band 5 into the band 8 receiver. Pragmatic sized and cost-effective filters could achieve a nominal attenuation around 45dB. The remaining 50 dB of the isolation came from geographic separation and antenna discrimination. This typically allowed sites to coexist with 100m.
Isolation requirement to suppress band  5 unwanted emissions into band 8
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Conclusion
To allow coexistence of Band 5 and Band 8 services external filtering had to  be applied to the base stations. We do not have any data on handset isolations and have relied on physical isolation ( path loss) .  If trying to implement simultaneous n5 and n8 operation in a handset, the reverse interaction within the handset will need to be considered. I.e. the band 8 Tx impacting the band 5 Rx in the device.  This paper demonstrates the difficulty encountered at the base station level when operating Band 5 and Band 8 services concurrently.
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