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1.0 Introduction 
At TSG RAN meeting #55 held in Xiamen the work item which has the 3GPP acronym LTE_B14_PSBB_HPUE-Core was approved. In the work item, the following co-existence aspects for the high power UE in Band 14 are described in terms of objectives:
3. The work item should take into account the co-existence and compatibility of LTE systems deployed in the 700MHz band

4. The work item does not preclude additional co-existence scenarios. 

5. Maintain the same co-existence impact in terms of throughput/OOB emissions from the B14 HPUE to B13 through tighter requirements for the HPUE where applicable 

In this contribution, we are addressing the first aspect, i.e., co-existence analysis and compatibility of LTE systems deployed in the 700MHz band.
2.0 Discussion  
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Figure 2-1: Upper 700MHz spectrum block and 3GPP EUTRA Band 13 and Band 14
Figure 2-1  shows the upper 700MHz band plan. The following two interference scenarios should be considered with regard to coexistence with other LTE systems deployed in the band.
a) B14 HPUE UL interfering with B13 eNB Rx
b) B14 eNB interfering with B13 UE Rx
2.1 B14 HPUE UL interfering with B13 eNB

For this interference scenario we need to consider the following two scenarios;
a) Interference due to HPUE OOBE & eNodeB ACS
When a Band 14 HPUE UE Tx interferes with B13 BS Rx in co-existence simulations or analysis, the Adjacent Channel Interference Power Ratio (ACIR) is a function of Band 14 LTE UE Tx Adjacent Channel Leakage Ratio (ACLR) and the B13 eNodeB Rx Adjacent Channel Selectivity (ACS).  

b) Interference due to B13 eNB blocking

The blocking performance requirement of the E-UTRA system is specified as a measure of the receiver ability to receive a wanted [B13] signal at its assigned channel frequency in the presence of an unwanted [B14 HPUE] interferer 
2.1.1 Interference due to HPUE OOBE and eNodeB ACS
When a Band 14 HPUE UE Tx interferes with B13 BS Rx in co-existence simulations or analysis, the Adjacent Channel Interference Power Ratio (ACIR) is a function of Band 14 LTE UE Tx Adjacent Channel Leakage Ratio (ACLR) and the B13 eNodeB Rx Adjacent Channel Selectivity (ACS).  
In 3GPP simulation, BS ACS is generally ignored with the assumption that UE ACLR is the dominant factor. This assumption is not necessarily valid with tighter ACLR specification for the high power UE. For this scenario, we propose to use the Monte-Carlo simulation methodology and assumptions based on [1] with some modifications to account for larger PSBB cells size deployed in some rural areas. For the co-existence scenario, it is proposed to do the following:

a) Run the B14 UL to B13 UL coexistence study assuming  Power class 3 (+23dBm) UE is deployed in B14, obtain the B13 system performance degradation results as the baseline

b) Run the B14 UL to B13 UL coexistence study assuming [+33dBm] power class UE is deployed in B14, obtain the B13 system performance degradation results
 If this is an acceptable approach then next stage would be to agree the simulation assumptions for the proposed co-existence work 
An alternative approach to minimize the co-existence simulation work would be to tighten the required ACLR for the +33dBm Power class by the corresponding delta increase in maximum output power. If we consider the TS36.101 EUTRA ALCR requirement for the +23dBm power class analysis is 30dB as shown in Table 2.1.1-1 than the corresponding requirement for the +33dBm power class would be +40dB or 10dB tighter. Note in practise the adjacent channel centre frequency offset (MHz) from B13 to B14 would have an additional mitigation offset of 1MHz due to A block (Table 2.1.1-1) which could lead to a actual lower ACLR requirement when considering the HPUE case.
Table 2.1.1-1:  TS36.101 EUTRA ALCR Requirements for +23 dBm Power Class
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1.4   MHz  3.0   MHz  5   MHz  10   MHz  15   MHz  20   MHz  

E - UTRA ACLR1  30 dB  30 dB  30 dB  30 dB  30 dB  30 dB  

E - UTRA channel  Measurement  bandwidth  1.08  MHz  2.7  MHz  4.5 MHz  9.0 MHz  13.5 MHz  18 MHz  

Adjacent channel  centre frequency  offset  [ MHz ]  +1.4   /   - 1.4  +3.0   /   - 3.0  +5   /   - 5  +10   /   - 10  +15   /   - 15  + 20   /   - 20  

 


This analysis approach would lead to a more conservative estimation of the required ACLR need for the +33dBm power class but has the benefit of significantly reducing the amount of simulation work need to progress this work item. 

Using either methodology of co-existence simulation or analysis the goal of the study is to assess the required ACLR specs for the B14 HPUE in order to maintain the existing +23dBm co-existence performance into the B13 system.  Therefore further discussion is needed to address which approach (either or both) should be considered.
2.1.2 Interference due to B13 eNB blocking

In case of the Upper 700MHz a B13 BS has to account for A block (787-788MHz) which provides an 1MHz offset for the unwanted [B14 HPUE] interferer
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Figure 2.1.2-1: Upper 700MHz spectrum block and 3GPP EUTRA Band 13 and Band 14
Therefore further discussion is needed to address this scenario as well as the possible impact of A block deployment  
2.2 B14 eNB interfering with B13 UE Rx
This scenario is already covered in the general DL coexistence study between LTE systems in 3GPP [1]. Whether or not HPUEs are deployed in B14 should not change the results of this study and therefore this scenario is not applicable 
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