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1. Introduction

There were many discussions on how to handle the NS values for each frequency range of Band 26 in the last RAN4 meeting. In Japan, although the discussion on the 700 MHz frequency arrangement is continuing, there might be a possibility to use a part of the APAC 700 band plan. In this case, a NS value might be required for Band 26 UEs to protect APAC700 (FDD) UE receiver to achieve co-existence between Band 26 and APAC700 (FDD). In this contribution, how to specify the NS value and its applicable frequency range for Band 26 in Japan is discussed. Note that this contribution focuses on specifically the case that Band 26 is used in the Band 19 frequency region in Japan.
2. Discussion

2.1.  Background
First, according to the current frequency allocation in Japan, the operation of Band 26 would be possible in the 860-890 MHz band for eNB transmission and the 815-845 MHz band for UE transmission as shown in Figure 2.1-1.

Second, regarding the protection limit of APAC700 (FDD), we assume -50 dBm/1MHz [1] although any decision on this issue has not been made yet in Japan. 

In the following sections, we discuss the necessity of A-MPR for a Band 26 UE operated in the Band 19 frequency range to protect the APAC700 (FDD) DL and how to specify this aspect in 36.101. 
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  Figure 2.2-1: Relation among APAC700 (FDD) DL, Band 18, Band 19 and Band 26 UL
2.2.  Emission level falling into APAC700 (FDD) DLwithout Duplexer 
In this section, the emission level falling into the APAC700 (FDD) DL from a Band 26 UE operated in the Band 19 frequency range is discussed. Note that in this section, any attenuation with duplexer is not considered. 
The below Figures 2.2-1 and 2.2-2 refer to the data in the contribution from KDDI and Nokia [2]. These figures basically show the emission level falling into the APAC700 (FDD) DL from the Band 18 UL. Since the pass-band of Band 19 is 15 MHz, the noise level below 788 MHz (= 803 MHz – 15 MHz) in these figures corresponds to the noise level from the Band 19 UL.                      
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Figure 2.2-1: Full RBs allocation for 15 MHz CBW[image: image1.emf]Band 18 UL Band 19 UL APAC700 DL
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 [2]                      Figure 2.2-2: 1RB allocation for 15 MHz CBW [2]
From the two figures above, it can be observed that the noise level at 788 MHz is at least less than around -42 dBm/1MHz. Note that full RBs allocation transmission for the 15 MHz channel bandwidth is the worst case.
2.3. Band 26 duplexer characteristics
First, Band 26 duplexes have to take the frequency range below 804 MHz into account as the frequency range to be protected from blocker. 

Second, the latest Band 5 duplexers have around 30 dB (from 25 to 35 dB) attenuation below 804 MHz in most cases. Although the value would depend on the balance between Tx – Ant and Ant – Rx characteristics.

Third, Band 26 is the operating band to replaced with Band 5. In addition, Band 26 supports up to not 10 but 15 MHz channel bandwidth. Thus, it is essential for Band 26 duplexers to have to have at least such similar characteristics as those in Band 5 duplexer.

Fourth, in practice, as far as we know, at least three vendors are targeting Tx – Ant = 30 dB attenuation below 804 MHz or some of their devices automatically satisfy the requirement. 

From the above discussions, it can be observed that at least “30” dB attenuation below 803 MHz can be obtained from the duplexer.
2.4.  Proposals
From the analysis in Sections 2.2 and 2.3, it can be observed that when Band 26 UEs is used in the Band 19 frequency range, no A-MPR is required to protect APAC700 (FDD) DL due to the following reasons.
· Reason 1: Emission level decreases down to around -42 dBm/1MHz thanks to the 27 MHz guard band.

· Reason 2: Around 30 dB attenuation below 803 MHz can be obtained from Band 26 duplexer.
Thus, we propose the following.

· Proposal 1: No A-MPR is required for Band 26 UEs used in the Band 19 frequency range to be operated in Japan.
This means that when additional spurious emissions are tested for Band 26 in the Band 19 frequency range, NS_08 with A-MPR = 0 would be used together with the Equivalent band indicator. Note that the details on the issue are discussed in the future RAN4 meetings.
According to the above Proposal 1, we also propose the following.
· Proposal 2: A NS for Band 26 terminal to protect APAC700 (FDD) DL operation in Japan is not applicable when the assigned E-UTRA DL operation channel is ≥ 875 MHz and ≤ 890 MHz.

In this contribution we assumed the protection limit as -50 dBm/1 MHz. We, however, think the value itself needs to be discussed and decided in Japan in the case that the co-existence between Band 26 and APAC700 (FDD) is necessary. Moreover, depending on the decided value in Japan, that NS itself might be removed from TS 36.101.
3. Conclusion

In this contribution, how to specify the NS value and its applicable frequency range were discussed. Specifically, this contribution focused on the situation that Band 26 is used in the Band 19 frequency range in Japan. In conclusion, we propose the followings

· Proposal 1: No A-MPR is required for Band 26 UEs used in the Band 19 frequency range to be operated in Japan.
· Proposal 2: A NS for Band 26 terminal to protect APAC700 (FDD) DL operation in Japan is not applicable when the assigned E-UTRA DL operation channel is ≥ 875 MHz and ≤ 890 MHz.
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