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1. Introduction
A 600MHz US band (Band 71) release 15 WI has been recently approved in TSG RAN#75 [1]. This contribution discusses possible duplexer approaches, PA out of band emissions and duplexer isolation and its impact to REFSENS.
2. Discussion
2.1. Possible Duplexer Approaches
Comparison of Band 71 and existing LTE Bands 20, 26 and 28 in Table 1 show very similar band characteristics.
Table 1: Band 71 and Band 22/26/28 frequency characteristics
	band
	Frequency characteristics in MHz / %
	Max CH BW
	Max TX RB allocation
	Max CH BW REFSENS

	
	UL range
	DL range
	Passband BW
	Duplex Gap
	Duplex distance
	
	
	

	B20
	832-862
	791-821
	30 / 3.6%
	11 / 1.3%
	41 / 5.0%
	20
	20RB
	-90dBm

	B26
	814-849
	859-894
	35 / 4.7%
	10 / 1.2%
	45 / 5.3%
	15
	25RB
	-92.7dBm

	B28
	703-748
	758-803
	45 / 6.0%
	10 / 1.3%
	55 / 7.3%
	20
	25RB
	-91dBm

	B71
	663-698
	617-652
	35 / 5.3%
	11 / 1.7%
	46 / 7.0%
	20 
	TBD
	TBD


As an comparable band example, Band 28 is currently being implemented in two ways:

· As a single full band duplexer 
· A split 28A/28B duplexer 

To achieve a single duplexer both higher Q and higher temperature stability than normal SAW is required, It is thus reasonable that both approaches are enabled for Band 71. It is also to be noted that the split duplexer approach often improves achievable TX-RX isolations and half duplex blocker protection.
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Figure 1: Band 71 spectrum and possible full or split duplexer architectures
Figure 1 above provides a view of both full band duplexer and a 15MHz overlap dual duplexer approach. Given that frequency blocks A to G are allocated on a 5MHz grid both approaches support all possible 20MHz channels.
The dual duplexer benefits from a larger 21MHz duplex gap compared to the original 11MHz resulting in lower loss especially when temperature extremes are considered.
It is to be noted that a strong DTV blocker is present in Ch36 only 9MHz away from the receive band, duplexer 71B benefits from 10MHz further gap. It is also to be noted that TV white space blockers and wireless audio devices will be present in duplex gap, CH37 or 3MHz guard band; making half-duplex and below RX band blocking a reality.
Observation 1: 
· Full band B71 duplexer is achievable using High Q temperature compensated acoustic filters.
· Both full band and split duplexer with 15MHz overlap support all allocated 20MHz channels.
· Dual duplexer approach offers more degree of design freedom enabling higher performance.
Proposal: Both approaches offer different cost/performance trade-offs and thus must be enabled by the specification.
2.2. 20MHz BW PA Out-of-band emissions.
Figure 2 provides spectral plots for 100RB and 25RB 20MHz channel transmit allocation as measured at a 600MHz PA.
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Figure 2: 100RB (left) and 25RB (right) allocated 20MHz channel PA output spectrums.

The fully allocated waveform even at >3dB margin to EUTRA ACLR has emission levels in the associated RX cannel 46MHz away of -49.6dBc for 28dBm output power resulting in -21.6dBm interfering power in RX band before the duplexer.
The 25RB allocated waveform at UTRA1 ACLR limit has emission levels in the associated RX cannel 46MHz away of -64.7dBc for 29dBm output power resulting in -35.7dBm interfering power in RX band before the duplexer. It is to be noted here, that for the 25RB case, the PA is hardly saturated compared to normal operation and measurement noise floor is probably degrading the measurement. Further measurements focussing on the receive band provided a transmitter noise level of -40dBm in RX channel.
Assuming a worst case TX-RX isolation of 55dB, the following interfering noise power will be present at the LNA input:

· -76.6dBm for the 100RB allocation resulting in significant de-sense
· -95.0dBm for the 25RB allocation allowing a reasonable de-sense

thus further improvement can be achieved (possibly 5dB are due to measurement noise floor).

If we look at Table 1 again and compare with similar bands it seems reasonable to achieve the following REFSENS ranges in Table 2 for Band 71 assuming a 25RB maximum TX allocation:

Table 2: Possible Band 71 REFSENS range with limited TX RB allocation

	Channel BW [MHz]
	5
	10
	15
	20

	Max TX RB
	25
	25
	20
	25
	20
	25
	20
	25

	REFSENS [dBm]
	-97
	-98.5
	-94.0
	-95.5
	-91.2
	-95.5
	-90.0
	-91.0

	From Band
	20
	28
	20
	28
	20
	28
	20
	28


Observation 2: 
· 25RB transmit allocation can enable reasonable de-sense of the receiver but not 100RB.
· Given the OOB noise decaying observed up to 50RB might be feasible at reasonable de-sense of the receiver.
· Similar REFSENS than B28 seems achievable provided maximum 25RB TX allocation.
Proposal: Transmitter RB allocation for B71 RESENS measurement shall be applied as for Band 28, allocation limit of 25 or 50RB is FFS.
3. Conclusion
This discussion paper provides inputs on duplexer and PA architecture and performance for the UE implementation of US 600MHZ band (Band 71), following observations and proposal are made.
Observation 1: 

· Full band B71 duplexer is achievable using High Q temperature compensated acoustic filters.

· Both full band and split duplexer with 15MHz overlap support all allocated 20MHz channels.

· Dual duplexer approach offers more degree of design freedom enabling higher performance.

Proposal: Both approaches offer different cost/performance trade-offs and thus must be enabled by the specification.
Observation 2: 

· 25RB transmit allocation can enable reasonable de-sense of the receiver but not 100RB.
· Given the OOB noise decaying observed up to 50RB might be feasible at reasonable de-sense of the receiver.

· Similar REFSENS than B28 seems achievable provided maximum 25RB TX allocation.
Proposal: Transmitter RB allocation for B71 RESENS measurement shall be applied as for Band 28, allocation limit of 25 or 50RB is FFS.
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