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Introduction
In this paper, we discuss the remaining open issues on UE Tx and Rx requirement for Band 65, except for the coexistence requirement.

In 2.1, we present the duplexer filter data so far available in RAN4; then in 2.2, we discuss the open issue on UE Rx requirement, i.e., REFSENS for E-UTRA band 65. In 2.3, we discuss the open issues in UE Tx requirement, i.e., MOP tolerance and band edge relaxation.

We propose wayforward as summarised in Clause 3.



Discussion
Duplexer simulation data
By far the simulation data for Band 1 and 65 duplexers are provided in [1, 2, 3]. The available data for Band 1 duplexer is shown in Table 1 and one for Band 65 is in Table 2. The average values are also included in the tables.


Table 1: Band 1 duplexer insertion loss
	Band 1
duplexer
	Data in [1]
	Vendor B data
in [3]
	Vendor C data
in [3]
	Average

	Tx IL
	1.7
	1.9
	2.3
	2.0

	Rx IL
	2.0
	2.2
	2.4
	2.2

	Tx isolation
	-
	55
	55
	55

	Rx isolation
	-
	52
	55
	52.5




Table 2: Band 65 duplexer insertion loss
	Band 65 duplexer
	Data in [1]
	Data in [2]
	Vendor A data 
in [3]
	Vendor B data
in [3]
	Vendor C data
in [3]
	Average

	Tx IL
	3.0
	2.2
	3.5
	2.5
	TBD
	2.8

	Rx IL
	3.5
	1.9
	3.5
	3.9
	TBD
	3.2

	Tx isolation
	-
	-
	47
	52
	TBD
	49.5

	Rx isolation
	-
	-
	50
	43
	TBD
	46.5




Comparing two tables, it is observed that the average Tx insertion loss of Band 65 duplexer is 0.8 dB worse than Band 1 duplexer. The average Rx insertion loss of Band 65 duplexer is 1.0 dB worse than Band 1 duplexer.

Impact to REFSENS
Seeing the available filter data, it appears some relaxation to REFSENS compared with Band 1 may be required due to increased insertion loss and Tx/Rx isolations.
Regarding the isolations, it has been discussed that the impact to REFSENS is negligible for isolation of 50 dB in [4]. Table 2 indicates that the average Rx isolation of Band 65 duplexer is a few dB worse than 50 dB due to Vendor B data. It is noted that 43dB isolation is even worse than the assumption used in Band 31 or Band 28, where the filter design should be more challenging due to smaller relative duplex gap. So, one option would be only to consider duplexer simulation data which has enough Tx/Rx isolation not to affect REFNSES, because poor isolation shall be avoided for this band.
Therefore it is proposed that we only consider the increased Rx insertion loss for deriving Band 65 REFSENS assuming the isolation is enough. So far 5 simulation samples of the Band 65 duplexer are available in RAN4. Once more simulation data is provided, it is proposed that we examine each simulation data and then decide how to derive REFSENS after sampling appropriate simulation data.

Proposal 1: Band 65 REFSENS is relaxed from Band 1 due to the amount of increased Rx insertion loss after sampling appropriate filter simulation data. Poor isolation shall not be considered.

Impact to MOP tolerance and Tc
As discussed in the last meetings [5,6], the consensus is made to specify Class 3 UE power class at 23 dBm maximum output power. The open issue is how much relaxation should be introduced to Band 65.

Among FDD bands for Power Class 3 (except for 3.5GHz Band 22), only cases we allow tolerance more than +/-2dB at maximum transmit power 23dBm is for the band edges when the relative duplex gap is small, or for the cases with nearby protection band, which have tight constraints in the duplexer design.

For a band such as Band 31, the insertion loss assumption is actually worse than the ones presented in Table 2, although the power class and tolerance is the same as Band 1. Therefore we propose that +/-2dB is specified for E-UTRA band 65 as well. For UL-MIMO, +2/-3dB should be specified in the same way as Band 1.

Observation 1: For a band with higher insertion loss than Band 65, the same MOP tolerance as Band 1 has been introduced in RAN4. 
Proposal 2: Band 65 MOP relaxation is specified to be the same as Band 1, i.e., +/-2dB for single Tx and +2/-3dB for UL-MIMO.

Some E-UTRA bands are allowed to have MOP relaxation in the band edges (Tc=1.5dB  applied in 4MHz lowest and highest frequency ranges). Based on previous RAN4 decisions bands having relative duplex gap smaller than 1.75% were entitled to have band edge Tx tolerance relaxation as was proposed in [7].
Based on the feedback from duplex –filter vendors the relative duplex gap should be used as a figure of merit when we define the deltaTC. All the bands that have the relative duplex gap < 1.75% should have deltaTC relaxation.
Band 65 relative duplex gap is (2110-2010)*2/(2110+2010)*100 = 4.85%; therefore it is not entitled to have non-zero Tc.
Observation 2: The relative duplex gap of Band 65 is 4.85%, which does not meet the criterion (<1.75%) to introduce non-zero Tc.
Proposal 3: Band 65 Tc is specified to be 0 dB.


Conclusion

Proposal 1: Band 65 REFSENS is relaxed from Band 1 due to the amount of increased Rx insertion loss after sampling appropriate filter simulation data. Poor isolation shall not be considered.

Observation 1: For a band with higher insertion loss than Band 65, the same MOP tolerance as Band 1 has been introduced in RAN4. 
Proposal 2: Band 65 MOP relaxation is specified to be the same as Band 1, i.e., +/-2dB for single Tx and +2/-3dB for UL-MIMO.

Observation 2: The relative duplex gap of Band 65 is 4.85%, which does not meet the criterion (<1.75%) to introduce a non-zero Tc.
Proposal 3: Band 65 Tc is specified to be 0 dB.
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