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Introduction
UE REFSENS for the AWS extension band has been an issue under discussion for the last RAN4 meetings. During RAN4#77, two proposals were submitted in [1] and [2]. Blocking was also discussed in [3]. A WF was finally reached in [4]. 

· B66 UE REFSENS is 0.5dB relaxation compared to B4 UE REFSENS
· B4 UE REFSENS minimum requirement is kept as in TS 36.101
· A NOTE is added in the out-of-band blocking table
· NOTE 3:  For the UE that supports both Band 4 and Band 66, the out-of-blocking frequency range shall be defined relative to FDL_low and FDL_high frequency values of Band 66.
· A requirement is introduced in TS 36.101
· NOTE 4:   A UE that complies with the E-UTRA Band 66 minimum requirements in this specification shall also comply with the E-UTRA Band 4 minimum requirements.
In this proposal, we reflect all the agreements from the WF in TR 36.869, except blocking. The blocking agreement is added in [5] 
3 Proposal 
It is proposed that the attached text proposal below is approved and included in TR 36.869.
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<start of text proposal >
8.1


UE specific (stand alone band)
8.1.A


Filter data
Newer simulated filter data for the AWS extension band (1710-1780MHz UL/2110-2200MHz DL) is shown in Table 8.1.A-1.  The data provided is all under extreme temperature condition (ETC).

Table 8.1.A-1.  Simulated filter data for AWS extension band
	
	TX IL Max
	RX IL Max
	TX Isolation Min
	RX Isolation Min

	Vendor A
	1.3 dB
	1.8 dB
	60 dB
	60 dB

	Vendor B
	2.3 dB
	2.9 dB
	55 dB
	50 dB

	Vendor C
	2.5 dB
	3.2 dB
	45 dB
	50 dB

	Vendor D
	2.5 dB
	2.8 dB
	52 dB
	48 dB

	Average
	2.2 dB
	2.7 dB
	53 dB
	52 dB


In general, an improvement in filter performance is observed over the ones collected during the SI phase [3]. 

Filter data including that reported during the SI as well as the more recent data reported above is summarized below.

First, as reference, data for Band 4 duplexer performance is provided.  This data is reproduced from Table 8.1-4 of [3].

Table 8.1.A-2.  Band 4 filter performance reference

	Tx IL
	Rx IL
	Tx Isolation
	Rx Isolation
	Source

	1.7
	2.2
	54
	50
	Vendor A, Table 8.1-4 of [3]

	1.8
	2.2
	55
	50
	Vendor B, Table 8.1-4 of [3]

	2
	2.5
	55
	47
	Vendor C, Table 8.1-4 of [3]

	1.8
	1.8
	60
	60
	Vendor D, Table 8.1-4 of [3]

	1.8
	2.2
	56
	52
	Average


Next, we summarize the duplexer performance data for the 70+90 extended AWS band as reported in [3] and Table 8.1.A-1 above.

Table 8.1.A-3.  Band 66 70+90 filter performance

	Tx IL
	Rx IL
	Tx Isolation
	Rx Isolation
	Source

	2.8*
	3.5*
	52
	48
	Vendor A, Table 8.1-2 of [3]

	2.3*
	3.2*
	50
	50
	Vendor B, Table 8.1-2 of [3]

	2.2
	2.5
	60
	60
	Vendor A, Table 8.1-3 of [3]

	2.3
	2.9
	51
	46
	Vendor B, Table 8.1-3 of [3]

	2.5
	3.5
	49
	50
	Vendor C, Table 8.1-3 of [3]

	2.5
	3.1
	51
	52
	Vendor A, Table 8.1-4 of [3]

	2.9
	2.9
	55
	50
	Vendor B, Table 8.1-4 of [3]

	2.5
	3.5
	53
	45
	Vendor C, Table 8.1-4 of [3]

	2.2
	2.5
	60
	60
	Vendor D, Table 8.1-4 of [3]

	2.4
	3.5
	55
	55
	Vendor E, Table 8.1-4 of [3]

	1.3
	1.8
	60
	60
	Vendor A of Table 8.1-1

	2.3
	2.9
	55
	50
	Vendor B of Table 8.1-1

	2.5
	3.2
	45
	50
	Vendor C of Table 8.1-1

	2.5
	2.8
	52
	48
	Vendor D of Table 8.1-1

	2.4
	3.0
	53
	52
	Average

	*The TxIL and RxIL data for these two rows was a computed value since only the difference in performance compared to Band 4 was reported.  The average value from Band 4 filter performance from Table 1 was used to convert from delta performance to absolute performance.


The difference in performance of the Band 66 70+90 filter compared to the reference Band 4 filter is shown below.  The average of all values provided across all vendors was used to form the comparison.

Table 8.1.A-4.  Difference in filter performance between Band 66 and Band 4

	Delta Tx IL
	Delta Rx IL
	Delta Tx isolation
	Delta Rx isolation

	0.6
	0.8
	-3
	0


8.1.B


Band 4 support
A UE that supports Band 66 should also support Band 4. The capabilities support is part of  TS 36.306 while TS 36.101 specifies the minimum RF characteristics and performance requirements for UE. The following will be added in TS 36.101:
Table 8.1.B-1: E-UTRA channel bandwidth (Table 5.5-1 of TS 36.101)
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	66x
	1710 MHz 
	–
	1780 MHz 
	2110 MHz  
	–
	2200 MHz
	FDD

	NOTE x:   A UE that complies with the E-UTRA Band 66 minimum requirements in this   

        specification shall also comply with the E-UTRA Band 4 minimum requirements.

   


<next change >
8.1.2.1


UE REFSENS
The reference sensitivity is impacted by the additional insertion loss in the Rx path since this directly increases the overall noise figure of the receiver.  Moreover, the loss in Tx isolation results in an increase to IP2 generated noise also degrading receiver performance.  On the other hand, measurements on Band 4 devices show margins compared to the 3GPP minimum requirements which may allow to compensate for the slight IL increase and decrease in TX ISO.   REFSENS is agreed as follows:
Table 8.1.2.1-1: Reference sensitivity QPSK PREFSENS (Table 7.3.1-1 of TS 36.101)
	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

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	66
	
	
	-
-99.5
	
-96.5
	
-94.7
	
-93.5
	FDD


NS_03 need to be signalled for REFSENS

Table 8.1.2.1-2: Network signalling value for reference sensitivity (Table 7.3.1-3 of TS 36.101)
	E-UTRA Band
	Network Signalling value

	Band 66
	NS_03 


In addition, the legacy Band 4 UE REFSENS will not be modified. 

Another question that arises is whether RIB relaxations applicable to Band 4 should also be made available for Band 66 to promote interoperability.    For example, for a UE that supports CA_2A-4A, it is allowed 0.3 dB RIB in Band 4 single carrier reference sensitivity and a question is whether that relaxation should also be allowed in Band 66.  The answer is no.  Any relaxation as a result of additional front-end losses to support carrier aggregation should be treated separately if and when such a CA combination is defined with Band 66.  The front-end loss, for example, of a B2+B66 quadplexer has been observed to be much larger than it is for a B2+B4 quadplexer justifying a larger RIB for Band 66.  However, such judgment should be made at the time when such a band combination is proposed and evaluated.

8.1.2.1.1


Uplink configuration

Given the large 400 MHz Tx-Rx separation for Band 66, the uplink configuration for reference sensitivity can be fully allocated.
<end of text proposal >
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