                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  3GPP TSG-RAN4 Ad Hoc #2010-03                                                         R4-102686
Bratislava, Slovakia, June 28 –July 2, 2010
Source: 
Motorola

Title: 
FCC emission requirements for B13 and B14
Agenda Item:
5.6
Document for:
Discussion 

1 Introduction
In this document we look at the FCC emission requirements for B13 and B14.  In particular we focus on;  
· the emission requirements defined in FCC Part 27.53 and FCC Part 90.543 relating to protection of Public Safety in the Upper 700MHz band and 

· the FCC emission requirements outside the licensee's frequency band(s)
We observe the requirement for B14_D block are not specified for emission requirements outside the licensee's frequency band(s) and the requirement for B13 appear to more excessive compared with B14. It is possible our assessment is incorrect and hence we welcome verification and comments from other companies.  Based on appropriate feedback it would be possible to close the cited open issue and make the necessary changes to the 3GPP specifications in release 8 
2 Background 

The Upper 700MHz band plan is shown below in figure 2-1;
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Figure 2-1: Upper 700MHz band plan

The Upper 700MHz consists of the following spectrum block and guard band 

· Blocks A, B, C, D and F (PSBB) blocks plus guard band (GB)

· PSNB deployment in  769-775MHz  - 799-805MHz 
PSBB related to Public Safety broadband and PSNB relates to Public Safety Narrow Band (6.25 KHz channel BW). 
The FCC Part 27.53 and Part 90.543 emission requirements are applicable for the protection of the PS spectrum in the 700MHz band.  The requirements for B13 are specified in Part 27.53 while B14 requirements are specified in Part 27.53 for the D block and Part 90.543 for the F block 

In 3GPP TS36.101 the B13/B14 regulatory requirements are specified in terms of an additional emission mask NS_06 (Table 6.6.2.2.3-1) and the UE co-existence emission requirement in Table 6.6.3.2-1 for the protection of PS.   Note the requirements for B13 and B14 are not fully addressed in 3GPP TS 36.101 for the UL in (Table 6.6.2.2.3-1)
In the next section we look at B13/B14 requirements in more detail. 
3 Discussion
The requirements B13 and B14 are summarized below and in Figure 3-1. Areas highlighted show the dissimilar requirements;
B13 Upper Band Segment (§ 27.53(c) 

The power of any emission outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. 
In order to protect public safety operations in the upper segment from interference, the following additional out-of-band emission requirements apply to Blocks C and A transmissions:  

· 
On all frequencies between 763 to 775 MHz and 793 to 805 MHz, attenuation shall not be less than 76 + 10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations; and 
· 
On all frequencies between 763 to 775 MHz and 793 to 805 MHz, attenuation shall not be less than 65 + 10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations.


B14 Upper Band Segment – Block D (§ 27.53(d) 

On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 + 10 log (P) dB; 
In order to protect public safety operations in the upper segment from interference, the following additional out-of-band emission requirements apply to Blocks D and F transmissions:  

· On all frequencies between 769 and 775 MHz and 799 to 805 MHz, attenuation shall be not less than 76 + 10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations; and
·  On all frequencies between 769 to 775 MHz and 799 to 805 MHz, attenuation shall be not less than 65 + 10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations.

Figure 3-1 presents the same information where the requirements are expressed in dBm/MHz for each of the applicable blocks. The requirements for each block are indicated in a separate row in terms of the applicable FCC requirements for B14, B14_ D block, B14_F block and PSNB. This is shown in more detail in Figure 3-2 below for the UE or MS uplink
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  Figure 3-1: FCC emission limits for Upper 700MHz 
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Figure 3-2: FCC emission limits for Upper 700MHz UL 
The requirements highlighted in red indicate the -35dBm/6.25KHz requirements for the protection of PSNB. The block coloured in black indicates where the requirements are not specified for B14_D block.  Two key observations;
1. For B14_D block the emission requirements for 763-768MHz and 793-799MHz are not specified. In this case it not clear which requirements are apply, it could be either -35dBm/6.25KHz or -13dBm/100KHz. 

a) 
A -13dBm/100KHz requirement would be more in inline with requirements with the other UL scenarios in this and other operating bands.  

b) 
Another interpretation of FCC requirement would that a limit of -35dBm/6.25KHz block would be applicable since this is required for a B13 MS.  If this is the case then it would be necessary to limit the B14_D block channel to <5MHz or have significant transmit power back off to meet this limit as this represents an unnecessary 32dB tighter mask requirement compared with the NS_06 mask in the 0-1MHz channel offset region (-15dBm/30KHz vs. -35dBm/6.25KHz)
2. A B13 terminal is required to provide a -35dBm/6.25KHz protection limit from 763-775MHz and 793-805MHz (PS BB and PS NB spectrum) while a B14_D and B14_F block MS is only needed to protect a sub-set which is 768-775MHz and 799- 805 MHz (PS NB spectrum)
a) B13 or C block requirements should be aligned to be consistent with B14 i.e. protection limit of -35dBm/6.25KHz should be specified only for PSNB 
b) It is not clear why a B13 requirement is applicable to the 1MHz guard bands 768-769MHz and 798-799MHz since this defeats the point of having a guard band. 

4 Way forward

In order to complete the 3GPP specification relating to the FCC emission limits in the UL, clarification is needed on the applicability of the current FCC Part 27.53 requirements to B13 and B14 for both UL and DL.  One way forward is shown below in Figure 4-1 and in more detail in Figure 4-2 for the UE or MS uplink
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Figure 4-1: Proposed FCC emission limits for Upper 700MHz 
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Figure 4-2: Proposed FCC emission limits for Upper 700MHz UL[image: image6.jpg]Y




































































































