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1. Introduction

In the last RAN4#60 meeting, co-existence issue between Band 18 and APAC700 (FDD) was discussed [1-3]. In [1], some relaxation of APAC700 (FDD) DL protection limit from Band 18 UL was proposed. In this contribution, we investigate the achievable spurious emission level of a Band 18 terminal based on its redesigned duplexer.
2. Discussion

2.1. Investigation on spurious emission level of a Band 18 terminal
First of all, we believe that the spurious emission level of a Band 18 terminal to protect APAC700 (FDD) should be discussed in Japan and should be defined as the Japanese regulation. This is because Band 18 is basically developed for LTE operation in Japan and its required spurious emission level for the co-existence with the systems in the adjacent bands should be discussed in the on-going studies on the Japanese 700MHz band plan.  If Japan will adopt the 700MHz band plan based on a partial use of APAC700 (FDD), we believe that the required spurious emission level of a Band 18 terminal should be investigated taking into account the following aspects:
1. Efficient use of the spectrum (minimization of the guard band size (i.e., maximize the available bandwidth for the 700MHz band in Japan) as well as good total system performance),
2. Achievable spurious emission level of a Band 18 terminal based on the duplexer currently under development,
3. Improved spurious emission level of a Band 18 terminal based on the redesigned duplexer,
4. How to apply the regulatory requirements to Band 18 terminals taking into account Nos. 1-3 above and other relevant aspects.

We believe that the discussion in [1-3] was conducted from the viewpoint of the aspect No. 2 above. We, however, also believe that only such investigation is not sufficient for the co-existence studies between Band 18 and a possible user of APAC700 (FDD) in Japan. This is because it may lead to the increase of the required guard band size between these two bands. Thus, we consider that 3GPP should provide the technical consideration on the aspect No. 3 above in order to facilitate the discussion in Japan.
2.2. Redesigned Band 18 duplexer performance
Figure 2.2-1 shows the relation between Band 18 and APAC700 (FDD). It would be true that the Band 18 duplexers currently under development do not have sufficient Tx – Ant attenuation below 803 MHz since they do not take care of the APAC700 (FDD) protection. In the design of Band 18 duplexers, however, there would be considerable potential and design flexibility associated with the characteristics in its relative frequency ratios as follows.

· relative frequency ratio of centre gap: 3.55% ( quite high

· relative frequency ratio of Tx pass-band: 1.82% ( quite low
[image: image1.emf]B18 UL

815 830MHz

UL 45 MHz

DL 45 MHz

703 748 758 803


Figure 2.2-1: Relation between Band 18 and APAC700 (FDD)
Table 2.2-1 shows the initial simulation results of a redesigned Band 18 duplexer characteristics provided from the two device vendors. It should be noted that the simulations were conducted under the conditions that the redesign does not impact on any RF requirements currently specified, such as reference sensitivity and so on. It should be also noted the results are based on the preliminary simulations and there will be a still some room for improvement through their optimization.
Table 2.2-1.  Simulation results for redesigned Band 18 duplexer characteristics
	Vendor
	Case
	Tx Att(min) @803MHz
	Tx IL  (min)

	1
	1
	30 dB
	2.5 dB

	2
	1
	37 dB
	2.8 dB

	
	2
	30 dB
	2.5 dB

	
	3
	27 dB
	2.1 dB


From the above results, it can be observed that it would be realistic for a Band 18 duplexer to obtain 30 dB attenuation at 803 MHz since the Tx IL of 2.5 dB seems to be realistic and this value would be potentially further improved.
2.3.  Achievable spurious limit for Band 18 terminal
In [2], the spurious emission limit for a Band 18 terminal to be satisfied without duplexer help was proposed as -17 dBm/1 MHz. Based on this analysis in [2] and the results of Section 2.2 above, it can be observed that -47 dBm / 1 MHz can be achieved as the spurious emission limit for a Band 18 terminal. Note that this does not mean -47 dBm/ 1 MHz is defined as the spurious emission limit to protect APAC700 (FDD) for a Band 18 terminal. For example, if a future co-existence study shows that -43 dBm/1 MHz is required for the co-existence between these two bands, not -47 but -43 dBm/1 MHz will be defined as the regulatory requirement. In this case, the required attenuation at 803 MHz would be 26 (-17 – (-43)) dB. Then, the Tx IL of the duplexer might be further improvement.
Note that at least general SEM requirement indicates that -13 dBm/ 1 MHz at 803 MHz can be satisfied by any terminals. Even if we do not consider any margin of PA side, still -43 dBm /1 MHz can be satisfied by a Band 18 terminal with its redesigned duplexer.

· Observation 1: Band 18 terminal with a redesigned duplexer can satisfy at least -43 dBm/1 MHz at 803 MHz.

· Observation 2: Band 18 terminal with a redesigned duplexer can satisfy -47 dBm/1 MHz at 803 MHz at a maximum.

3. Conclusion

In this contribution, we discussed what extent a Band 18 terminal with a redesigned duplexer can improve its spurious emission level to protect APAC700 (FDD).  From the simulation results, the followings are observed.
· Observation 1: Band 18 terminal with a redesigned duplexer can satisfy at least -43 dBm/1 MHz at 803 MHz.

· Observation 2: Band 18 terminal with a redesigned duplexer can satisfy -47 dBm/1 MHz at 803 MHz at a maximum.
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Annex 1: Detail simulation results from vendor 1
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Figure A1-1: Tx – Ant for a redesigned Band 18 duplexer from the vendor 1
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Figure A1-2: Ant – Rx for a redesigned Band 18 duplexer from the vendor 1
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Figure A1-3: Isolation for a redesigned Band 18 duplexer from the vendor 1
Annex 2: Detail simulation results from vendor 2
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Figure A2-1: Tx – Ant & Ant – Rx for a redesigned case 2 Band 18 duplexer from the vendor 2
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Figure A2-2: Isolation for a redesigned case 2 Band 18 duplexer from the vendor 2
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