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1 Introduction

During the last RAN Plenary, RAN#52 (Slovakia), the work item LTE for 700 MHz digital dividend, also known as APAC700 in RAN4, was approved [1]. Discussions regarding technical issues started in the last RAN4 meeting, and it was conceptually agreed that co-existence with other 3GPP bands would be handled [2]. In this contribution, we focus on co-existence with Band 18 which is one of adjacent bands to APAC700. Three options are described to address this co-existence issue and our recommendation is to adopt “Option 3” as a formal decision of RAN4.
2 Background
Figure 1 shows the frequency arrangement of APAC700 DL with possible aggressor bands; Band 5, 18, 19 and 26. 
[image: image1.jpg]1
1
1
:
1 . 1 >
758 803 806 814 824 830 845 849 859 869 875 890 894M

Hz

\ Band 5 , ] Band 5 |
! APAC700 . | — ]
i i i ! Band 26 ! ! Band 26 |
: ; R |
| i i ! 1Band 18 &19 ! ! |Band 18 & 19!
| 1
;




Figure 1. Frequency arrangement: APAC700 with Band 18 Uplink
In co-existence discussions  over several meetings, it has been observed that Band 5 UL becomes an aggressor of Band 26 DL with only 10 MHz frequency separation. Because Band 5 does not have A-MPR requirement, its UL hardly reduces the emission level below – 50 dBm/MHz at 859 MHz. However, it has been widely accepted that additional requirements should not be added on existing bands. Therefore it has been proposed to relax UE co-existence requirement in this scenario [3]. While the distance between Band 26 UL and DL is also 10 MHz, the Band 26 duplexer shall be designed to protect its own downlink so the Band 26 UL shall reduce its emission level below – 50 dBm/MHz at 859 MHz without A-MPR. 
We had also studied if it would be possible to add an A-MPR requirement on Band 8 in the last RAN4 meeting (RAN4#59AH) but results provided by some companies are negative as described in [4]. The situation is a little different to the one mentioned above because it is not unclear whether products for Band 8 have begun to be developed .
One can see that Band 26 UL is aggressor of APAC700 DL with 11 MHz frequency separation. There is still room to add A-MPR requirement on Band 26 so reducing its emission level below -50 dBm/MHz at 803 MHz would be feasible. However, it seems to be a little controversial whether Band 26 really needs to protect APAC700. This topics should be addressed in another contribution. 

In this paper, we focus only on the co-existence of Band 18 and APAC700 in Figure 1. As indicated, because there is narrow guard band (12 MHz) between APAC700 DL and Band 18 UL, one cab see it is very difficult to reduce its emission level below -50 dBm/MHz at 803 MHz without A-MPR. 

3 Discussion

As clarified in Figure 1, the problem is the narrow band gap (12 MHz) between APAC700 DL and Band 18 UL. In this section, we try to review possible solutions and provide our thoughts, respectively.
Option 1 –adding A-MPR requirements on Band 18 specification.  
 One approach is to reduce maximum output power of Band 18 UE to protect an adjacent band. However, as already indicated in [5], Band 18 is an existing band so additional requirements should not be imposed on it. A similar discussion was introduced in the previous section. The same consideration should be applied in this case, namely because Band 18 is one of the existing bands it is not possible to add A-MPR requirements.
It is not possible to impose additional requirements on Band 18.
Option 2 –specifying a new band which is almost same as Band 18.
This approach would be very similar to Option 1 because the intention is to add A-MPR requirements on the frequency range of Band 18. However, consensus from Band 18 operator would be essential. When a Band 18 operator has already started to do network planning, develop UE and/or BS specifications and so on, it would be very difficult to make a decision to use a new band instead of Band 18. Thus, Option 2 also seems to be unrealistic.
It is not realistic for a Band 18 operator to use a new band instead of Band 18.
Option 3 –relaxing spurious emission requirements from Band 18 to APAC700.  
Imposing additional specifications on existing bands is not a logical way to protect new band. Similar situation can be seen in the discussion of E850 upper band (Band 26) WI as introduced in the previous section. Thus, the option of relaxing spurious emission requirements seems to be an appropriate and realistic solution. The following observations should be considered,
i) Band 18 (Band 5) is an existing band so any additional requirements, such as A-MPR, cannot be imposed;
ii) There is no requirement for Band 18 (Band 5) to protect the frequency range of APAC700 DL (Band 26 DL);
iii) Specifying a new band instead of Band 18 (Band 5) is not realistic because the intention is only to add A-MPR requirement on Band 18 (Band 5). Even if a new band is specified, it is very difficult to get consensus that a Band 18 (Band 5) operator would use the new band only for the protection of APAC700 (Band 26).
Relaxing the requirements is the most realistic solution.
4 How much relaxation is needed?
 According to Table 6.6.2.1.1-1 of TS36.101, the emission level from Band 18 UL to APAC700 DL shall be below -25 dBm/MHz for 10 MHz CBW (Channel Bandwidth) case and -13 dBm/MHz for 15 MHz CBW case. Therefore, these values shall be complied with by a Band 18 operator as a minimum requirement. There might be room to impose tighter requirement instead of the minimum requirement without any impacts on Band 18 and Band 18 products under development. The values must be decided quite carefully based on simulation results, past similar discussion (e.g., [6]), and so on. Some experts have already provided simulation results [7]-[9] and we recommend that RAN4 refer to them to decide UE co-existence requirement. When there is no room to impose tighter requirement on Band 18, minimum requirement shall simply apply.
5 Conclusion

This contribution discusses co-existence with Band 18. Although the emission level from Band 18 UL to APAC700 DL cannot be met for the value in the 3GPP specification (-50 dBm/MHz), it is also impossible to impose additional requirements (such as A-MPR) on Band 18. Therefore, we suggest that relaxation shall apply in this co-existence scenario. Possible emission levels should be carefully studied and decided according to simulation results and past similar discussions.  
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