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1. Introduction

Although we had two RAN4 meetings after the approval of the APAC700 WI in RAN#52, there are still many remaining issues unsolved. One of the key issues is the maximum available channel bandwidth for APAC700 FDD arrangement. This is because without deciding this assumption, duplexer design and its characteristics for this band can not be discussed. Accordingly, it would be difficult to discuss other key requirements, such as reference sensitivity, maximum output power and so on. In this contribution, maximum available channel bandwidth for APAC700 (FDD) are discussed and proposed from the viewpoint of duplexer performance as wells as the consideration in AWG.
2. Discussion

2.1.  Background
In this contribution, two types of dual duplexers are assumed as shown in Figure 2.1-1. Type 1 can support up to 15 MHz channel bandwidth with a 100kHz channel raster, while support 20 MHz channel bandwidth only with a 5 MHz channel raster. Type 2 can support up to 20 MHz channel bandwidth with a 100 kHz channel raster. It should be noted that two duplexers (DPX 1 and DPX 2) of each type do not always have to have the same pass-band. We, however, assume the most basic configuration for both Types 1 and 2 as shown in the figure.
[image: image1.emf]718 773

DPX 2: 30 MHz

↑

DPX 2: 30 MHz

↓

DPX 1: 30 MHz

↑

DPX 1: 30 MHz

↓

803 770.5 748

DPX 2: 32.5MHz

↑

DPX 2: 32.5 MHz

↓

DPX 1: 32.5 MHz

↑

DPX 1: 32.5 MHz

↓

758

715.5

703

45 MHz 

↑

733 788

790.5

45 MHz 

↓

735.5

703

703

748 803

758

758

758

748 758 803

AWG 700 MHz FDD 

frequency arrangement

Type 2: 20 MHz CBW

Type 1: 15 MHz CBW

AWG 700 MHz FDD 

frequency arrangement

Type 2: 20 MHz CBW

Type 1: 15 MHz CBW

748

748


  Figure 2.1-1: Dual duplexer assumptions to support 15 and 20 MHz CBW, respectively

Note that red lines in the above figure indicate that some attenuation might be taken into account for the design of each duplexer since in total the dual-duplexer due to self band protection.
2.2. Analysis based on relative frequency ratio
Figure 2.2-1 shows the relative frequency ratios for some of the operating bands which are basically considered as difficult bands to design their duplexers. Note that the calculations of the relative frequency ratios for DPX 2 for Types 1 and 2 were conducted under the assumption that the centre gap is 10 MHz.
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As shown in the above figure, the relative frequency ratio of pass-band for lower side of Type 2 duplexers (DPX 1 and 2) are larger than that of Band 3. Considering that production of a Band 3 duplexer while maintaining reasonable performance would be the most challenging among the operating bands specified in 3GPP, we believe that Type 2 duplexers for APAC700 (FDD) would be beyond a certain limit in terms of the duplexer implementation.  On the other hands, Type 1 duplexers are still inside the limit and its implementation is feasible.
· Observation 1: Type 2 duplexers design would be challenging compared to those of the existing 3GPP bands. 

2.3.  Duplexer performance required for co-existence issues
As shown in [1, 2], APAC700 (FDD) has to deal flexibly with some co-existence issues. Thus, duplexers for this band need to provide sufficient attenuation characteristics to protect digital TV broadcasting, their own Rx and so on. Otherwise, a large A-MPR to protect them might be required.
· Observation 2: APAC700 (FDD) duplexers need to provide sufficient attenuation characteristics at the both edges. 
2.4. Simulation results for duplexers
Table 2.4-1 shows initial simulation results from three device vendors. It should be noted the results are based on initial simulations. There is still some room for improvement according to their optimizations.
Table 2.4-1.  Simulation results for the lower filter (Type 1 and 2)
	Vendor
	Type   (pass-band )
	Tx IL  (min)
	Rx IL (min)
	Rx Iso (min)
	Tx Iso (min)
	Tx Att (min) @694MHz

	1
	1             (30 MHz)
	3.8 dB
	3.7 dB
	42 dB
	55 dB
	35 dB 

	
	2             (32.5 MHz)
	5.0 dB
	4.5 dB
	42 dB
	55 dB
	35 dB

	2
	1             (30 MHz)
	5.0 dB
	5.0 dB
	40 dB
	51 dB
	15 dB 

	
	2             (32.5 MHz)
	7.5 dB
	5.0 dB
	40 dB
	53 dB
	15 dB

	3
	1             (30 MHz)
	3.5 dB
	3.5 dB
	47 dB
	55 dB
	23 dB 

	
	2             (32.5 MHz)
	4.0 dB
	3.5 dB
	47 dB
	50 dB
	23 dB


Table 2.4-2.  Simulation results for the upper filter (Type 1 and 2)
	Vendor
	Type   (pass-band )
	Tx IL  (min)
	Rx IL (min)
	Rx Iso (min)
	Tx Iso (min)
	Tx Att (min) @758MHz

	1
	1             (30 MHz)
	3.8 dB
	3.7 dB
	42 dB
	55 dB
	37 dB 

	
	2             (32.5 MHz)
	5.0 dB
	4.5 dB
	42 dB
	55 dB
	37 dB

	2
	1             (30 MHz)
	5.0 dB
	5.0 dB
	40 dB
	48 dB
	25 dB 

	
	2             (32.5 MHz)
	7.5 dB
	6.0 dB
	40 dB
	48 dB
	25 dB

	3
	1             (30 MHz)
	3.5 dB
	3.5 dB
	43 dB
	55 dB
	23 dB 

	
	2             (32.5 MHz)
	4.0 dB
	3.5 dB
	43 dB
	55 dB
	9 dB


The data coloured in yellow indicate Type 1 duplexer has better performance than Type 2 one. The data coloured in red indicate the opposite. Apparently it can be seen that Type 1 duplexer has better performance than Type 2 duplexer.
· Observation 3: As simulation results, in most cases, Type 1 duplexer has significantly better performance than Type 2 duplexer. 
2.5. 5.
Technical considerations for channel planning agreed in [3]
In AWG, it was agreed that “The technical considerations outlined for channel planning include a 5 MHz channel raster and the need for contiguous band allocations to support wideband IMT systems.” The details of these considerations are explained in Section 5 of [3] which could be summarized as follows:
· For efficient spectrum usage, a 5 MHz channel raster is very likely to be implemented in practice.

· A 15 MHz overlap is adequate in this case, and a 2 x 30 MHz duplexer arrangement could be implemented.
As shown in these considerations, the following observation is obtained.
· Observation 4: Type 1 duplexers design is recommended in [3]. 
3. Conclusion

From the observations above, we believe that Type 1 duplexer designs shall be the baseline configuration for the work of APAC700 (FDD).
 Proposal 1: For APAC 700 (FDD), Type 1 duplexer designs shall be the baseline configuration for the work.
Proposal 2: For APAC 700 (FDD), the  maximum available channel bandwidth with a 100 kHz channel raster shall be 15 MHz, while supporting 20 MHz channel bandwidth only with a 5 MHz channel raster.
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