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1. Introduction

Through the extensive discussion in the previous RAN4 meetings, APAC700 (FDD) will be specified as a single operating band assuming a duplexer design of dual duplexer configuration. Thus, we need to consider Rx IL of each duplexer as well as filter switch. In this contribution, we carefully study the achievable REFSENS for APAC700 (FDD), referring to the associated contribution [1]. 
2.  Discussion

2.1.  Brief overview
Figure 2.1-1 is excerpted from [1]. In the subsequent sections, we basically investigate the achievable REFSENS in almost the same manner as explained in [1]. Note that, REFSENS is discussed in Section 2.2 and then, uplink configuration for REFSENS is handled in Section 2.3.
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Figure 2.1-1.  RF front end example for dual duplexer implementation [1]
2.2. REFSNES
2.2.1.  Performance of 2nd duplexer
In this section, we provide the 2nd duplexer simulation results from two major vendors as summarized in Table 2.2.1-1. The detailed frequency response of each duplexer can be found in [2].
Table 2.2.1-1: Performance of 2nd duplexer
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From the above table, it can be seen that Rx IL is 3.5 dB (max) over 773 – 803 MHz. For E-UTRA, however, some frequency ranges at both of the operating band edges is not available and its ranges depend on the channel bandwidths. So far, 3, 5, 10, 15 and 20 MHz channel bandwidths will be specified for APAC700(FDD). The available frequency and its estimated Rx IL for each channel bandwidth are summarized in Table 2.2.1-2. Note that the estimated Rx ILs in the below table should be verified at later stage. We, however, believe that there is room to improve the original Rx IL in the Table 2.2-1. Thus, these values would not be so much different from the truth.
Table 2.2.1-2: guard band and estimated Rx IL
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2.2.2.  Level diagram
In this section, additional losses coming from connector and trace, duplexer, antenna switch and filter switch are valued for APAC700 and these values are compared with those of Band 1 as shown in Table 2.2.2-1. Thanks to the lower frequency of APAC700, some of the losses would be smaller than that of Band 1.
Table 2.2.2-1: Additional losses in APAC700 compared to Band 1
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Note that each value in the above table is preliminary data. Thus, we consider the tolerance of its uncertainty of the data to be 0.25 dB. In conclusion, we propose the following REFSENS for APAC700(FDD). Note that we add square brackets to the REFSSENS for 20 MHz channel bandwidth since we need to verify whether the noise level coming from its Tx side is always beyond the value or not regardless of any uplink configurations.
Proposal 1: REFSENS for APAC700 as shown in Table 2.2.2-2.

Table 2.2.2-2: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	1
	-
	-
	-100
	-97
	-95.2
	-94
	FDD

	APAC700 (FDD)
	-
	-100.2
	-98.5
	-96
	-94.2
	[-93]
	FDD


2.3. Uplink configuration
When considering the uplink configuration for APAC700, it would be useful to refer to the situation of operating bands such Bands 19 and 20 which have similar frequency rages as in APAC700. Although the IL of Tx chain is different among the operating bands, we assume the noise level falling into its receiver is the same since each Tx chain keep the same ACLR performance regardless of the operating bands at the expense of current consumption. To verify the impact of Tx noise, the order of IM falling into its receiver is summarized for APAC700, Bands 19 and 20 in the below Table 2.3-1.
Table 2.3-1: The order of IM falling into its receiver

	Bands
	CBW
(MHz)
	Uplink configuration
	The edge of DL frequency close to the Tx is within

	APAC700
	10
	> 25
	13th order IM.
Note that the start point is right above the end of 11th order IM.

	Band 19
	
	25
	9th order IM.
Note that the start point is almost at the end of 9th order IM.

	Band 20
	
	25
	9th order IM.

	APAC700
	15
	> 25
	9th order IM.
Note that the start point is right above the end of 7th order IM.

	Band 19
	
	25
	7th order IM.

	Band 20
	
	20

(with some relaxation)
	7th order IM.
Note that the start point is right below the end of 5th order IM.

	APAC700
	20
	TBD
	The border between 5th and 7th order IM.

	Band 20
	
	20

(with some relaxation)
	5th order IM.


1. Observation 1: 10 MHz and 15 MHz channel bandwidths

1． The order of IM falling into its receiver for APAC700 is larger than that of Band 19.

2． The practical Tx-Rx ISO@ Rx for Band 19 would be better than that of APAC700 by around 5 dB.

3． Band 19 REFSENS is much tighter than that of APAC700. Thus, APAC700 REFSENS is much resistant to the noise coming from Tx side.

4． Considering the fact the point 1 above would supersedes the points 2 and 3 above, uplink configuration of APAC700(FDD)  would  be at least  more than 25 RBs.

2. Observation 2: 20 MHz channel bandwidth
1． The impact of the IM from Tx on REFSENS for APAC700 is definitely smaller than that of Band 20. It, however, should be handled with careful consideration with its REFSENS value.
We would like to present the detailed study and accordingly the uplink configuration in the next RAN4 meeting. In conclusion, we propose the following as a working assumption.
Proposal 2: Working assumption of the uplink configuration for REFSENS for APAC700 as shown in Table 2.3- 2.
Table 2.3 -2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	19
	
	
	25 
	251
	251
	
	FDD

	20
	
	
	25 
	201
	203 
	203
	FDD

	APAC700(FDD)
	
	15
	25
	> 25
	> 25
	TBD
	FDD

	Note 

1.               The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 
2.               For the UE which supports both Band 11 and Band 21 the uplink configuration for reference sensitivity is FFS.

3.
For Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart _11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart _16


3. Conclusion

In this contribution, we discussed the REFSENS and its uplink configuration for APAC700. As a result, we propose the followings.
Proposal 1: REFSENS for APAC700 as shown in Table 2.2.2-2.
Reference sensitivity QPSK PREFSENS 

	Channel bandwidth
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Proposal 2: Working assumption of the uplink configuration for REFSENS for APAC700 as shown in Table 2.3- 2.
Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	19
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	251
	251
	
	FDD

	20
	
	
	25 
	201
	203 
	203
	FDD

	APAC700(FDD)
	
	15
	25
	> 25
	> 25
	TBD
	FDD

	Note 

1.               The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 
2.               For the UE which supports both Band 11 and Band 21 the uplink configuration for reference sensitivity is FFS.

3.
For Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart _11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart _16
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