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1. Introduction
In RAN4 #104-bis-e, the REFSEN of APT-600 has been discussed and a WF were agreed in[2]. There are options listed in the WF. The contribution provides further discussion.
2. Discussion
The REFSENS has been discussed and it has been separated in two parts. One for CBW up to 15MHz and the other for CBW equal or larger than 20MHz. First we take a look on the first part. There are two options in the agreed WF:
· For REFSENS for bandwidths up to 15 MHz, FFS on following options:
· Option 1: values can be tightened
· Option 2: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range” as following
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2x
	-94.0 x
	-91.6 x

	30
	
	-94.3 x
	-91.9 x

	Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS



In our view that re-use REFSENS values of n71 is already an improvement considering 5MHz larger on both uplink and downlink band frequency range with same gap. We also share same view as one company commented “minimum requirement should cover any technology and n71 and n105 are already the most difficult duplexers for low band and still they assume better Tx/Rx isolation than other FDD bands.” So far all the data presented are just simulation results without considering product variation as well as temperature variation impact. Thus we don’t see the option 1 approach is a better choice with the justifications above. As the latest update we received from our 3rd party vendor that with the improvement of filter technology, it is feasible to have a new n105 filter design comply with n71 requirement with better Q factor. So the insertion loss can be as low as n71 filter while maintaining  same rejection on DTV blocking requirement. With that we can agree on option 2 without the note X.
Proposal 1: We suggest RAN4 adopt option 2 for REFSENS of n105 for REFSENS for bandwidths up to 15 MHz. We are open to whether remove note X
· Option 2: 
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2x
	-94.0 x
	-91.6 x

	30
	
	-94.3 x
	-91.9 x

	[Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS]



For the CBW equal or above 20MHz, there are two options in the WF[2]
· Option 1: values are reused as specified for n71
· Option 2: REFSENS to be improved compared with n71
· Option 2-1:
	SCS kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)

	15
	-89.1
	-87.3
	-85.3
	-83.6

	30
	-90.4
	-88.2
	-86.5
	-83.7


· Option 2-2:		
	SCS 
kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)

	15
	-85.5
	-84
	-83.7
	-83.2

	30
	-86
	-84.2
	-83.9
	-83.3



As our observation that for CBW 20MHz, there’s still partial overlap with uplink IMD5 which may still have some impact on REFSENS thus some degradation from the linear extrapolation of 5MHz case. The larger downlink channel bandwidth, the more overlap with self uplink IMD5. And other Tx noise such as PA output noise and Tx noise due to phase noise is almost no difference with that of n71 with just 5MHz more T-R separation. Thus we have proposal with option 2-2:
Proposal 2: RAN4 adopt option 2-2 for REFSENS for bandwidths greater than 15 MHz
	SCS 
kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)

	15
	-85.5
	-84
	-83.7
	-83.2

	30
	-86
	-84.2
	-83.9
	-83.3



Proposal 3: If proposal 2 is not agreed, we suggest to consider average of the three options like RAN4 approach as usual.
	SCS 
kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)

	15
	-86.9
	-85.1
	-83.8
	-82.5

	30
	-87.9
	-85.5
	-84.3
	-82.6



3. Conclusion
Proposal 1: We suggest RAN4 adopt option 2 for REFSENS of n105 for REFSENS for bandwidths up to 15 MHz
· Option 2: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range” as following
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2x
	-94.0 x
	-91.6 x

	30
	
	-94.3 x
	-91.9 x

	Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS



Proposal 2: RAN4 adopt option 2-2 for REFSENS for bandwidths greater than 15 MHz
	SCS 
kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)

	15
	-85.5
	-84
	-83.7
	-83.2

	30
	-86
	-84.2
	-83.9
	-83.3



Proposal 3: If proposal 2 is not agreed, we suggest to consider average of the three options like RAN4 approach as usual.
	SCS 
kHz
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	35 
MHz (dBm)

	15
	-86.9
	-85.1
	-83.8
	-82.5

	30
	-87.9
	-85.5
	-84.3
	-82.6
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