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1. Abstract
Currently in many global regions the FCC 800Mz band plan is used for legacy 2G and 3G systems. In many cases operators would like to reuse their spectrum holding in these bands to deploy larger bandwidths systems such as LTE or LTE-Advanced. However, in this case, we may face co-existence issues since the OOB emission mask and blocking interferer offset would scale with channel bandwidth, and therefore deploying these larger channel bandwidth systems could cause significant interference to legacy systems 
In this document we propose a set of channel bandwidth options and associated emission requirements which can be used for spectrum allocated in top end of B26 (i.e. B5) to minimise these co-existence issues which is closely aligned with the FCC band plan  
2. Background

Band 26 has been positioned as a global harmonised band consisting of B5 frequency range plus a sub set of the PLMR band (814-824MHz // 859-859MHz). Band 26 will augment Band 5 (US + Global) with Band 18 used by KDDI, Band 19 used by NTTDOCOMO and the lower PMLR block which could be used by Korean Telecoms, Sprint and SouthernLinc
Since B26 is proposed as a global harmonised band it is essential that protection is offered to adjacent legacy 2G/3G systems and narrow band PSNB services and future LTE (B27) deployment.  In the case of legacy PSNB services, protection limit would need to be specified for PSNB (TIA 25KHz) and PSNB (ETSI TETRA 25 KHz) systems  

Two “edge of band” PSNB co-existence scenarios are considered for 
LTE re-farming purposes;
a) From edge of B block; 6MHz guard band to PSNB (845  ↔ 851MHz ) 
b) From edge of B1 block;  2MHz guard band to PSNB  (849  ↔ 851MHz )

It is proposed we define in the specification two optional signalled emissions requirements to account for these two guard bands (2 & 6MHz) for the deployment of wider LTE channel bandwidths. These two scenarios are shown below with a red marker for two locations 845MHz and 849MHz which are the corresponding edge of B1 and B block in the FCC band plan.
[image: image1.emf] Figure 2-1; Band plan 
2. LTE re-farming options for B26

To address co-existence issues for wider channel bandwidths two scenarios are considered.
2.1 Deploy wide band channel up 849MHz 
In this scenario shown in figure 2.1-1 deploying a 5MHz and 10MHz LTE would require a complex PUCCH over provisioning solution similar to B13 NS_07 table due to 2MHz guard band and 3rd IMD issues
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Figure 2.1-1; Channel deployment assuming non FCC band plan

In order to reduce the possible number of NS requirements since this is a function of channel bandwidth and offset from the band edge, it would be useful to understand if this scenario should be specified in 3GPP since the number of permutations would be significant 
2.2 Deploy wide band channel only up to 845MHz in A and B block

This approach has some merit since it aligns with the FCC band plan used in many regions. In this scenario, only the 10MHz LTE deployment in B block will require a PUCCH over provisioning solution (less complexity due to the 6MHz guard band).  Other LTE channel bandwidths and locations as shown in figure 2.2-1 would not need this over provisioning solution.
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Figure 2-2-1; Channel deployment based on FCC band plan
In the future we could use intra-band CA to augment A1 and B1 with A or B block as operator re-farm this part of their spectrum allocation. Based on [1] a summary of the emission levels at PSNB is provided for this deployment as shown in figure 2.2-2
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Figure 2.2-2; Emission level at 851MHz for full allocation and 1RB case
3. NS_X solutions for upper part of B26
An example of RB template to address the LO and image emission mitigation is provided for the two scenarios described in section 2. In developing this example the following assumptions are considered; emission requirement; -57dBm/6.25KHz ~ (-50dBm/25KHz) and a LO and Image specification of (-25dBc). If a tighter LO and image is specified for Rel-11 this will reduce the indicated A-MPR 
3.1 NS_0X solutions for deploying  wide band channel up to 849MHz 

This scenario consists of a 2MHz guard band from 849↔851MHz. PUCCH over provisioning solution is needed for 3rd IMD due to both wanted + LO and wanted + image  for the following channel bandwidths; for 3,  5, 10 and 15MHz since the  LTE channel bandwidth is greater than the 2MHz available guard band. An example template for 10MHz channel deployment is shown in Figure 3.1-1.  
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Figure 3.1-1; NS table for 10MHz deployment at edge of band (849MHz)
This table is similar to B13 NS_07 table in TS36.101 but inverted since protected band is a higher operating frequency. PUCCH 2 +2 allocations as shown in Region B. Maximum length of LCRB at max power due to OOBE emission is not addressed
3.2 NS_0X solutions for deploying  wide band channel up to 849MHz in A and B block
This NS scenario consists of 6MHz guard band from 845↔851MHz.  PUCCH over provisioning solution is needed due to 3rd IMD but in this scenario only for the wanted + LO and then only for the 10MHz case as shown below in figure 3.2-1
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Figure 3.2-1; NS table for 10MHz deployment at edge of B block (845 MHz)
PUCCH 2 +2 allocation as shown in Region B  will provide improved performance as control channels are closer to the edge  Maximum length of LCRB is significantly larger than section 3.1.  Maximum length of LCRB at max power due to OOBE emission is not addressed
Conclusion
Since in many cases operators would like to reuse their spectrum holding in the upper part of B26 to deploy larger bandwidths systems such as LTE or LTE-Advanced, it is proposed that an optional signalled tighter emission requirement is defined in 3GPP to provide protection for legacy PSNB services. Two “edge of band” PSNB co-existence scenarios are considered for 
LTE re-farming purposes;
a) From edge of B block; 6MHz guard band to PSNB (845  ↔ 851MHz ) 
b) From edge of B1 block;  2MHz guard band to PSNB  (849  ↔ 851MHz )

Unless there is strong operator request it is proposed that requirement in 3GPP should only focus on option a) or alternative only a  min set of channel bandwidth /start of channel to avoid defining  unnecessary NS_ X requirements for this band
4. Reference 

[1]
R4-114960; B26 A-MPR; Nokia
5. Annex – Measurement data
Note; Plots from R4-114690 with super imposed values discussed in this document for 1.4, 5 and 10MHz
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• A-MPR study for B26 (R4-114960; Nokia)

• B

1

block 1.4MHz channel with measurement bandwidth  of {6.25kHz, 30KHz, 100KHz and 1MHz)

• OOBE emission is approx. -55dBm/6.25KHz for maximum  6 RB case into PSNB 

• OOBE emission is approx. -78dBm/6.25KHz for PUCCH 1 RB case into PSNB 

• No A-MPR or additional emission control needed 

• Similar scenario to CDMA deployment at channel 777
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[image: image9.emf]Emissions; 5MHz {B} block


[image: image10.emf]• A-MPR study for B26 (R4-114960; Nokia)

• B block 5MHz channel with measurement bandwidth  of {6.25kHz, 30KHz, 100KHz and 1MHz)

• OOBE emission is approx. -53dBm/6.25KHz for maximum  25 RB case into PSNB 

• OOBE emission is approx. -65dBm/6.25KHz for PUCCH 1 RB case into PSNB 

• No A-MPR or additional emission control needed . First 5MHz channel even better emission performance

• Similar scenario to W-CDMA 5MHz deployment  into B5 in US, Latin America and Australia
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[image: image12.emf]• A-MPR study for B26 (R4-114960; Nokia)

• B block 10MHz channel deployment with measurement bandwidth  of {6.25kHz, 30KHz, 100KHz and 1MHz)

• OOBE emission is approx. -43dBm/6.25KHz for maximum  50 RB case into PSNB 

• OOBE emission is approx. -33dBm/6.25KHz for PUCCH 1 RB case into PSNB 

• A-MPR needed for PUCCH (1RB) case  due to 3

rd

IMD for wanted + image (deployment in B block only)

• A-MPR needed for maximum RB allocation due to OOBE

• 3GPP TS36.101  show FDD self interference for greater than 25RB allocation 
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