3GPP TSG-RAN WG4 #78bis
R4-162648
April 11th ‒ 15th, 2016
San Jose del Cabo, MX
Agenda item:
5.13.2.1
Source: 
Qualcomm Incorporated
Title: 
A-MPR for 700 MHz Band 68
Document for:
Discussion
1. Introduction

The specifications were completed and the work item closed for the definition of Band 68.  However, the A-MPR was left in square brackets or TBD’s [1].  This contribution provides A-MPR values based on the use of temperature-compensated SAW filter to finalize the requirements.
2. Discussion  
Band 68 is defined to support the Arab region with uplink in the range 698 – 728 MHz and downlink in the range 753 – 783 MHz; hence, it sits below and partially overlaps the lower portion of Band 28.  As part of the introduction of Band 68, NS_26 was created to set an emission limit of -25 dBm/8 MHz over the frequency range 686 – 694 MHz for the protection of DTV.  To enable the UE to comply with this limit, only 4 MHz offset from the lower band edge, an A-MPR is also provided as shown below.
Table 6.2.4-21: A-MPR for "NS_26"
	Bandwidth (MHz)
	RBstart
	L_crb
	A-MPR

	5
	0
	≤ 1
	≤ [0~1]

	
	0  ̶  1
	≥ 24
	≤ [0~1]

	10
	0
	≥ 1
	TBD

	15
	0
	≥ 1
	TBD


It can be seen that the A-MPR is incomplete, with entries in square brackets or listed as TBD.
While it had been discussed previously that the 2x30 Band 68 could be supported by a frequency shifted Band 28 filter, it wad demonstrated in [2] that a dedicated filter would need to be designed instead.  During the course of the evaluation, it was further revealed that an advanced filter approach perhaps using temperature compensation would be required as described below.  

Simulation results were provided in [3] using a standard SAW filter.  However, it has been discovered that the data was incorrectly reported.  In fact, the data from Vendor A reported as standard SAW is actually temperature compensated (TC) SAW.  This may help to explain the discrepany between reported Vendor A and Vendor B results.  Updated filter data is provided below

	Frequency (MHZ)
	Worst case relative rejection (dB)

	
	Vendor A
	Vendor B
	Average

	
	Standard SAW
	TC SAW
	Standard SAW
	TC SAW
	Standard SAW
	TC SAW

	693.5
	0.3
	2.1
	0
	TBD
	
	

	692.5
	2.3
	5.9
	0
	TBD
	
	

	691.5
	5.6
	14.3
	0.7
	TBD
	
	

	690.5
	8.8
	23.8
	5.3
	TBD
	
	

	689.5
	13.8
	27.3
	15.3
	TBD
	
	

	688.5
	22.3
	27.3
	25.7
	TBD
	
	

	687.5
	27.3
	27.3
	29.3
	TBD
	
	

	686.5
	27.3
	27.3
	28.4
	TBD
	
	


Because of the small separation between the band and the frequency range to be protected, it can be observed that standard SAW filters do not provide much rejection.  It has been suggested [4] to consider temperature compensated (TC) SAW filters for this application with the justification that the band or portions thereof have been targeted towards PPDR deployments which may be less cost-sensitive.  The same method to measure emissions and weight by filter response as described in [3] is used with the results shown below for a TC SAW filter.
Table 1.  A-MPR needed according to measured PA data attenuated by TC SAW filter rejection

	Bandwidth
	Fc
	RBstart
	L_crb
	PA1
	PA2
	Simulation

	10 MHz
	703 MHz
	7
	1
	1.5
	2
	1.5

	
	
	0
	12
	0.5
	0
	0

	
	
	0
	24
	0.5
	-
	0

	
	
	0
	30
	2.5
	0
	1

	
	
	0
	40
	2.8
	1.3
	1

	
	
	0
	50
	2
	1.7
	1.5

	
	
	10
	40
	1.5
	0
	0

	
	
	6
	2
	1
	2
	1.5

	
	
	4
	6
	0.5
	1.2
	0.5

	
	
	0
	10
	0.5
	0.4
	0

	
	
	0
	15
	0
	-
	0

	
	
	0
	20
	0
	0
	0

	
	
	10
	30
	0
	0
	0

	
	
	0
	36
	2.7
	0.5
	1

	
	
	14
	36
	0
	0
	0

	15 MHz
	705.5 MHz
	0
	1
	0
	0
	0

	
	
	0
	16
	0
	0
	0

	
	
	0
	30
	2.1
	0
	0.5

	
	
	0
	40
	2.5
	0
	1.5

	
	
	0
	50
	2.2
	1.7
	1.5

	
	
	0
	64
	2
	2
	1.5

	
	
	0
	75
	2.5
	2
	1.5

	
	
	15
	1
	1.5
	2
	1.5

	
	
	4
	1
	0.5
	1
	1

	
	
	0
	6
	0.1
	-
	0.5

	
	
	0
	8
	0
	0.1
	0

	
	
	0
	20
	0
	0
	0

	
	
	0
	25
	0.3
	0
	0

	
	
	0
	32
	2.5
	0
	1.5

	
	
	15
	40
	0
	0
	0

	
	
	15
	50
	1.6
	0
	0.5

	
	
	20
	50
	1.2
	0
	0


It is noted that the 5 MHz channel, most likely used by PDDR applications, does not require A-MPR if TC SAW is used.  For 10 and 15 MHz channels, the following A-MPR is proposed for consideration.
	Table 2.  Possible A-MPR table for Band 68 with TC SAW filter

Bandwidth (MHz)
	RBstart
	L_crb
	A-MPR

	5
	0  ̶  24
	≥ 1
	0

	10
	0  ̶  10
	≥ 1
	≤ 2

	15
	0  ̶  17
	≥ 1
	≤ 2


3. Conclusion
The analysis of A-MPR for Band 68 is extended in this contribution to include the response from a TC SAW filter.  A completed A-MPR table is proposed.
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