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1
Introduction

Discussions regarding lower E850 band arrangement took place during RAN4#61. There were two different proposals to redefine the current arrangement (806-824/851-869 MHz),. The first one is to shift the band by 1 MHz (807-824/852-869 MHz) and the second one to shift the band by 2 MHz (808-824/853-869 MHz).
This discussion is focused on the BS side since the shifting is mainly proposed to facilitate BS-BS co-existence. It considers the impact of the introduction of the band in already deployed Band 5/V BSs as well as in new deployments on this band as well as in band 26/XXVI, APAC700 and lower E850. Noticing that there is no current blocking requirements for the legacy Band 5/V and that there is a small frequency gap between lower E850 and band 5/V, band 26/XXVI, APAC700 which will put stringent requirements on the duplexers, increasing their size (alternatively deteriorating the in band performance)
The UE will also advantage from an increase of the frequency gap between UL and DL, specially for small E-UTRA carriers. For large E-UTRA carriers the increase of the frequency gap needed is too large to be able to implement it.
2 Discussion
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Figure 1. 3GPP spectrum around 850 MHz
2.1
Current arrangement
2.1.1. Band 5/V and Band 26/XXVI 

As indicated in previous contributions [1], due to the frequency proximity between lower E850 and Band 5/V, co-existence between these bands is an issue to resolve. Band 5/V is a legacy band and currently 3GPP requirement defined at 851 MHz is ACS, -52dBm blocker with 6 dB degradation. If lower E850 is introduced and considering co-existence with Band 5/V, the blocker to reject is much higher which implies extra filtering on the duplexer which is not required today. A 3GPP compliant Band 5/V BS may be the blocked by a lower E850 DL signal.
The frequency range 851-859 MHz is today used for narrowband systems in many regions. However, there is not any blocking requirement for protection from these blocking signals by Band 5/V UL. The handling of these interferences is considered case by case and external filter may be required [2]. 
Regarding new equipment on Band 5/V as well as Band 26/XXVI UL, the applicable blocking protection at 851 MHz is ACS while a much higher rejection is needed if lower E850 is co-existing with these bands, putting strict requirements on the duplexer since a high attenuation is needed at 2 MHz from the UL Operating band edge. 
Lower E850 DL emissions towards Band 5/V, Band 26/XXVI must be -49dBm/MHz, which requires high attenuation from the lower E850 duplexer, which will also put hard requirements on the duplexer due to the small frequency separation between the operating bands.
2.1.1. APAC700

Lower E850 is currently defined as a Region 2 (non US) band in the WID [4]. However, the band is also under discussions in AWG and so co-existence with APAC700 also requires attention. While the frequency gap between Band 5/V or Band 26/XXVI UL and lower E850 DL is 2 MHz, the separation between APAC700 and lower E850 UL is 3 MHz which makes the co-existence problem a bit less critical.
APAC700 DL emissions towards lower E850 UL must be -49dBm/MHz, which requires high attenuation from the APAC700.
Lower E850 UL rejection at 803 MHz would be defined by ACS while a higher attenuation is needed to co-exist with APAC700. 
2.3
2 MHz shift

Shifting lower E850 by 2 MHz was proposed as a possible method to address the BS co-existence isssues presented in chapter 2.1. Simulations presented in [3] showed that the filters needed to allow co-existence are notably large for co-existence between Band 5/V, Band 26/XXVI, APAC700 and lower E850. Co-location would even be more challenging since the attenuation required from the duplexer is higher. 
Introducing the 2 MHz shift, the iDEN system can still be deployed within the 2 MHz shift using case-by-case solution as it is today.

2.2
1 MHz shift

During RAN4#61 an analysis of the 2MHz shift proposal was presented from the UE-UE co-existence perspective [5], [6], reaching the conclusion that 2 MHz shift is not enough to reduce the emissions from a lower E850 UE into APAC700 as well as from a Band 5/V or Band 26/XXVI UE into lower E850.  
A compromise proposal of 1 MHz shift was then presented in [7] based on the UE co-existence analysis as also considering the current iDEN deployment. It is important to consider that there is not any blocking requirement for protection against iDEN as well as the large frequency gap needed for UE-UE co-existence standard 3GPP limits, i.e. -50 dBm/MHz
2.3
Other proposals

Other options to solve co-existence between Band 5/V and lower E850 have been proposed in [8], such as assuming a high selective filter from lower E850 or adoption of limitations of channel bandwidth at the edge. These possibilities may help to reduce the attenuation needed from lower E850 DL filter. However, it would not alleviate the blocking problem from Band 5/V or Band 26/XXVI. 
3
Conclusion 





Looking at all the proposals presented until now and considering the spectrum which is surrounding lower E850 and specially considering that Band 5/V is a legacy band, 2 MHz shift is proposed to alleviate BS-BS co-existence. From the UE side, the gain with this shifting is not very large since the frequency separation needed to alleviate UE-UE co-existence is too large to consider it for a possible re-arrangement. Moreover, UE-UE co-existence is stochastic while BS-BS co-existence is deterministic.
By the proposed 2 MHz shift, the iDEN system can be used based on case-by-case solution as today.

References

[1]                  R4-113651, “Co-existence between lower E850 and Band 5”, Ericsson, ST-Ericsson

[2]
 

     R4-112514, “TP for E850 TR 37.806: E850 Lower Band BS-BS Blocking”, NII Holdings 
[3]



R4-115073, “Lower E850 co-existence”, Ericsson, ST-Ericsson
[4]



RP-110439, “LTE E850 - Lower Band for Region 2 (non-US)”, NII Holdings, Telus
[5]



R4-115793, “Band 5/Band 26 - Lower E850 Band UE-UE coexistence”, NII Holdings

[6]



R4-115794, “UE-UE coexistence between APAC 700 and the Lower E850 Band”, NII Holdings

[7]



R4-116115, “Lower E850 Way Forward”, NII Holdings
[8]



R4-116079, “e850 LB BS-BS coexistence options”, Nokia Siemens Networks
894





703





758





748





806





859





849





814





851





824





869





Lower E850





Band 26/XXVI





Band 5/V





803





APAC700 FDD





APAC700 TDD








3GPP


