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1    Introduction

This contribution contains a proposal for UE-UE coexistence between the Lower e850 band (806-824/851-869 MHz) and the APAC 700 band which may both be deployed in Region 2.

2    Discussion

2.1 History

At the Band 26 ad hoc in Jersey City in January 2012, Intel presented simulation results showing that -30 dBm/MHz was sufficient to protect the Lower e850 band from Band 26 [1].  

At RAN4 #62 in Dresden Germany, a working agreement was reached for protection of the frequencies above 851 MHz from Band 26.  NII agreed to accept relaxation of the protection for the Lower E850 band in exchange for the same level of OOBE relaxation for Lower e850 UEs into the APAC700 band.  Nokia showed that the A-MPR values chosen for providing -53 dBm/6.25 kHz emission levels above 851 MHz from Band 26 could provide for -32 dBm/MHz over the protected frequency band above 851 MHz [2]  .  

NII submitted a text proposal for the e850 TR [3] with -32 dBm/MHz as the protection level for APAC700 below 803 MHz.  The TP was discussed and noted.  NII later proposed a way forward with -32 dBm/MHz protection for APAC700 in [4].  Ericsson requested that square brackets be added so that the issue could be studied and commented that the final value would be close to -32 dBm/MHz.  A revised version of the document with square brackets around [-32] dBm/MHz was approved [5].  During the Lower e850 ad hoc meeting in Jeju, NII agreed to tighten the protection to -35 dBm/MHz because their goal was to close all open issues.  At the subsequent APAC700 ad hoc it was decided that the APAC700 uplink was only going to be required to provide -32 dBm/MHz protection to the APAC700 downlink.  This leads to the obvious question of why the Lower e850 band was being held to a higher standard than the APAC700 band itself.
2.2 Comparison with other bands

In an effort to provide fair treatment between the bands, it is useful to look at the amount of UE-UE protection provided to other bands that are located in close proximity.  Band 23 provides incremental protection from -21 dBm/MHz to -37dBm/MHz for Band 25, which is located 5 MHz away [6].   Both of these were new bands, just as APAC700 and Lower e850 are.   Compared to Band23->Band 25, -32 dBm/MHz would provide 11 dB better protection for APAC700 than band 25 receives from Band 23 at the band edge.  
Band 26 provides -40 dBm/MHz protection for the upper 5 MHz of the APAC700 band, even though the lower edge of Band 26 is 11 MHz above the upper edge of the APAC700 Band [6].  The -40 dBm/MHz is achieved in part thanks to the 25-30 dB of attenuation for the duplex filter [7].   The Lower e850 Band by contrast will only get about 1 dB of duplex filter attenuation at 803 MHz
At RAN62 in Dresden, Ericsson stated that they wanted to explore the reuse of the Band 26 A-MPR values for protection of APAC700 from the Lower E850 Band.   So, it is helpful to look at Band 26 protection of 851-869 MHz.  

Band 26 will have an out of band emission limit of -53 dBm/6.25 kHz, or -32 dBm/MHz, in 851-869 MHz when NS_15 is signalled.  This same protection level will be for both narrowband and broadband services operating above 851 MHz.  This protected region is only 2 MHz from the upper edge of Band 26.  However, most countries in the Americas use the U.S. 850 MHz Cellular bandplan, with the A,B, A*, B* arrangement as shown in Figure 1.
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Figure 1 US 850 MHz band arrangement
This arrangement means that only 1.4 MHz of LTE can be deployed above 845 MHz in most regions.  Deploying 1.4 MHz LTE in 846.5 to 847.9 MHz leaves a 3.1 MHz offset below 851 MHz.  Nokia showed in [8] that with a 3 MHz offset, -40 dBm/MHz could be met at 851 MHz with 0 dB of A-MPR.  Therefore, in most deployment scenarios, no A-MPR is needed for Band 26 carriers above 845 MHz.  
In the draft of TS 36.101 [6] there are two levels of A-MPR provided for protection of 851-859 MHz.  Table 6.2.4-9 contains the A-MPR for “NS_15” for E-UTRA highest channel edge >845 MHz and < 849 MHz.  Table 6.2.4-10 contains the A-MPR for “NS_15” for E-UTRA highest channel edge < 845 MHz.  
Since only 1.4 MHz carriers can be deployed in 845-849 MHz in most countries, and because a 1.4 MHz carrier can be deployed in A* or B* with no A-MPR, Table 6.2.4-9 will be irrelevant in most countries.  The only A-MPR values that will be relevant where the US 850 MHz band arrangement is used is Table 6.2.4-10.  
The agreement to use [-32] dBm/MHz was based on equal relaxation of the emission levels toward the victim.  If this same level of A-MPR in Table 6.2.4-9 is used for Lower e850 protection of the APAC700 band, then APAC700 will receive significantly more protection from the Lower e850 band than the Lower e8b0 band receives from Band 26 because the lower edge of the lower e850 band will be 2 MHz farther away from the APAC700 band.  

If the idea is instead to provide equal pain on the aggressor rather than equal protection for the victim, then it is probably more appropriate to use the A-MPR in Table 6.2.4-10, the table for a 6 MHz offset which provides -32 dBm/MHz of protection to the victim.  Although, there will only be 4 MHz offset from the Lower e850 band to the APAC700 band.  
So, it does not appear to be possible to directly apply one of the A-MPR tables from Band 26 to the Lower e850 band.  If Table 6.2.4-9 is used, the Lower e850 band will be disadvantaged compared to Band 26, as well as other bands.  If alternatively, Table 6.2.4-10 is used, the APAC700 band will receive less protection than the Lower e850 band receives from Band 26.  The compromise on protection level for 851-869 MHz from Band 26 was a trade between protection for the victim vs. performance for the aggressor.  If the value of -32 dBm/MHz is not going to be acceptable for protection of APAC700, then a stricter value requires justification.    
While some feel that -35 dBm/MHz protection for the APAC700 band from the lower e850 band UEs is appropriate, we feel that such a level would be unfair for several reasons.  The lower e850 band operators gave up the use of !+1 MHz of spectrum for LTE, so should all of the benefit go to the APAC700 band?  Since licensed holders of SMR band spectrum are giving up the use of 1+1 MHz of spectrum for LTE, the Lower e850 band should at least get to share some of the benefit of moving the band edge in terms of less A-MPR.   Some may claim that since the Lower e850 band edge was moved 1 MHz higher, that the Lower e850 band will receive lower emissions than the -32 dBm/MHz of protection from Band 26 that is measured at 851 MHz.  While this may be true, if Band 5 is deployed below 849 MHz rather than Band 26, the Lower e-850 band has no A-MPR protection from Band 5 and the emissions from Band 5 into the protected region will be much higher than -32 dBm/MHz.  
NII believes the protection level from the Lower e850 band should be -32 dBm/MHz.  

2.3 APAC700 Band Self Protection

The APAC700 FDD band uses a split duplexer arrangement because for the wide passband and relatively narrow duplex gap.  At the APAC700 ad hoc in Jeju it was proposed that the APAC700 FDD uplink would provide -32 dBm/MHz of out of band emission protection for the APAC700 downlink at 858 MHz.  The proposal was accepted without opposition.    

The APAC700 UL has two advantages over the Lower e850 band for protecting the APAC700 DL:

1) The APAC700 DL is 10 MHz away from the APAC700 UL, compared to 4 MHz between the Band 27 UL and the APAC700 DL.   

2) The APAC700 DL is on the protected side of the duplex filter from the Uplink.  The APAC700 DL is on the opposite side of the protected region of the Lower e850 duplex filter.  

Given that -32 dBm/MHz is an acceptable level of OOBE from APAC700 UL to APAC700 DL, it is not clear how to justify requiring great protection from the Lower e850 band toward the APAC700 band.  
3   Proposal

We propose the an out of band emission limit of -32 dBm/MHz be used for the protection of the APAC700 band (Band 2) from the Lower e850 band (Band 27)  when the assigned NS value is signaled. 
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