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1    Background
The performance of a UE equipped with a duplexer for the range 814-849/859-894 MHz (E850) roaming into legacy bands should not be significantly worse than UE(s) designed for these bands. In a text proposal of this contribution we look at impacts on out-of-band blocking performance. This is not a problem for the range 806-824/851-869 MHz that does not fully cover any legacy bands. 
Another aspect is the band support signaled in the UE radio access capability element: an E850 UE should be allowed to roam into the legacy bands. This needs further study; a placeholder is included in the text proposal below.
2   Proposal

It is proposed that the text below is incorporated into the TR on the extended 800 MHz band [1]. 
References
1.   R4-102379, “E850 TR ab.cde v0.2.0”, Ericsson, ST-Ericsson
TEXT PROPOSAL:

<start of text proposal>
5.3
Specific deployments aspects 
<will also address coexistence with other services, e.g. public safety in the US, and technical means to coexist>

5.3.1
Region 1
5.3.2
Region 2

5.3.2.1
Emission requirements

While there might be different emission rules for different countries, we recommend the FCC Rules and Industry Canada rules for the iDEN band as an initial baseline. The emissions mask requirements are found in the FCC rules under sections 90.210(g) [90.210] and 90.691 [90.691] and for Industry Canada under RSS-119 [RSS-11910] which is close to 90.210(g). These rules apply to both devices and BTSs.

90.210(g) is typically used for single carrier system and 90.691 for multi-carrier. 90.691 emission limits are as follows:
(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to spectrum adjacent to interior channels used by incumbent licensees. 

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log[10](f/6.1)  decibels or 50 + 10 Log[10](P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log[10](P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

The measurement bandwidth is not defined in the FCC rules but RSS-119 does define the measurement bandwidth as 300 Hz at frequency offset less than 37.5 kHz from channel edge and 100 kHz for frequency offsets greater than 37.5 kHz.

Historically, 300 Hz for frequency offsets less than 37.5kHz and 100 kHz for frequency offsets greater than 37.5kHz have been used for narrow band product certification in that band. With the 1MHz guard band assumption, the emission requirement would be 100 kHz. Therefore, the emission limits that would apply would be -13dBm/100 kHz at a 1MHz offset from the edge of the channel bandwidth. 
5.3.3
Region 3
5.3.4
Requirements for UE(s) roaming into legacy bands in the 814-849/859-894 MHz range
Band 5 will extended by 10 MHz with a view to cover Band 5, 18 and 19 in a single duplexer to harmonize existing bands and to increase the amount of available spectrum in certain regions. A UE supporting the upper range of E850 band should be able to roam into these legacy bands. Handling of band support signaled in the UE capability with regard to regulatory requirements and potential modifications to some RF requirements for legacy bands supported by the wider E850 band have to be considered. These are not new problems: many UE(s) supporting the obsolete Band 6 are implemented by (wider) Band 5 duplexers. 
5.3.4.1
Handling of band support in UE radio capability signaling
<text to be added: how to allow an E850 UE in Bands 5, 18 and 19>
5.3.4.X
UE receiver requirements: out-of-band blocking

Next we consider required changes of the out-of-band blocking (OOBB) performance for UE(s) operating in legacy bands and equipped with the wider duplexer for 814-849/859-894 MHz (E850). 
The OOBB performance requirements apply for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band at a blocker level of -44 dBm up to 60 MHz away from this (range 1). For the first 15 MHz below or above the UE receive band the in-band blocking applies: the in-band blocker level is the same -44 dBm for larger frequency offsets to the assigned channel but the interferer is a modulated interferer of up to 5 MHz bandwidth. The two interferer types will generate e.g. different cross-modulation spectra that can fall into the receive band. Normally the duplexer provides at least some rejection of the OOB CW blocker, except perhaps for the close-in interferer frequencies. 
First we consider the case of a E850 UE roaming into a Band 19 network: the OOB blocking requirements then apply below 860 MHz, see Figure 5.3.4.X-Y that shows the blocker interferer frequencies for range 1. Hence the CW blocker appears just inside the E850 receiver duplex filter (grey in the figure). However, the spectrum of the cross-modulation with the uplink signal would be mostly confined below the Band 19 passband, but it can be folded into it. The 5 MHz modulated in-band blocker just above 860 MHz would generate a cross-modulation spectrum of a different PSD that would fall into the Band 19 passband. It thus appears that 
· the Band 19 OOB blocking requirements would be met by a UE supporting E850,
but this needs to be confirmed quantitatively. 

[image: image1]
Figure 5.3.4.X-Y: out-of-band blocking range 1 for bands in the E850 range in relation to Band 19.
In a live network scenario, any OOB interferer below 860 MHz would most likely be of modulated type down at least to 815 MHz, the lower edge of the Band 18 uplink, except possibly for narrowband interferers in the Band 18/19 duplex gap. A Band 19 duplexer would not supply significant advantages over an E850 duplexer in terms of rejection: the latter must also provide sufficient attenuation of an own TX blocker in the Band 18/19 range, the only possible advantage of a Band 19 duplexer would be rejection of in-band interferers much stronger than -44 dBm in the lowest part of Band 18 
The same assertions can be made for an E850 UE roaming into a Band 5 network. For Band 5 there is an additional OOBB requirement for a -15 dBm unwanted CW blocker falling into the Band 5 transmit band (range 4, up to 824 MHz). However, the E850 transmit duplexer filter must provide a stop band rejection that matches a Band 5 filter for range 4. A similar blocking requirement could apply for the extended range 814-849 MHz.  
For an E850 UE operated in Band 5 in the United States, OOB interferers 15 MHz below the receive band originate from NPSPAC (Public Safety) systems allocated down to 851 MHz (see Figure 5.1.2.2-X). Suppression of high-power transmissions from these systems mounted in high control-station towers is provided by Band 5 duplexer, from Figure 5.2.3.2.1.Y we observe that the RX duplex filter of E850 would also provide significant rejection below 854 MHz, even if not the same as the Band 5 filter.
For OOB range 2 that applies for an unwanted -30 dBm CW interfering signal falling more than 60 MHz below or above the UE receive band, the Band 5 and E850 receive duplexer filters provide similar performance.
[It appears that the out-of-band blocking requirements of Bands 5, 18 and 19 can be met with an E850 duplexer.]
<end of text proposal>
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