3GPP TR 36.893 V1.0.0 (2016-03)

Release 13


TSG-RAN Working Group 4 (Radio) meeting #78bis
R4-162917
San Jose del Cabo, Mexico, 11 - 15 April, 2016
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	36.893
	CR
	0002
	rev
	-
	Current version:
	13.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:

	B68 UE spurious emissions for DTT protection in the arab region

	
	

	Source to WG:
	Motorola Solutions, Ericsson, Qualcomm, Skyworks

	Source to TSG:
	R4

	
	

	Work item code:
	LTE_FDD_700_ARAB-Core
	
	Date:
	2016-04-14

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	The fulfilment of DTT protection below 694 MHz with/without AMPR in the arab region is still an open issue

	
	

	Summary of change:
	Insert additional filter data and A-MPR simulation results

	
	

	Consequences if not approved:
	The requiremen for DTT protection is not complete

	
	

	Clauses affected:
	5.1.2, 8.3.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X


	 Other core specifications

	

	affected:
	
	x
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	


---Start of changes---
5.1.2
Filter Considerations

It is important to meet the OOBE requirement by filter attenuation as much as possible. Otherwise, large power back-off may be needed. Given that the frequency separation between the new band the DTV receiver below 694MHz is only 4MHz, this imposes challenges in the filter design. In the mean time, it is desirable that the existing filter design can be reused for this new band filter to reduce R&D cost.

The 30MHz pass band for this new band is exactly 5MHz shift in frequency from the B28 lower duplexer.  Hence some of the design for B28 lower duplexer may be rsued for this new band filter. Another way is to consolidate the B68 and B28A bands into a single filter, which is a cost effective way to leverage volume of scale and optimize the re-use to enable B68 for free, and performance impact to B28A is shown to be minimal.

Due to the close proximity in frequency between the new band and DTV bands, steep filter attenuation is needed at 4MHz offset. In general, reducing the filter pass-band helps to design steeper filters. While detailed filter spec is still missing in order to completely quantify the gain, based on preliminary feedback from filter vendors, the gain from reducing the pass-band is not dramatic since the steep rejection is required at 4MHz from the band edge. In order to progress the work, it is recommended that the band plan to be defined based on information at hand.
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8.3.3 UE protection for DTV

The emission requirement for protection of DTV below 694MHz for ARAB region is -25dBm/8MHz. This section shows how to meet the DTV protection limit.
8.3.3.1 Power reduction without filter
Table below summarizes the required A-MPR without any filter rejection.
Table 8.3.3.1-1 A-MPR to meet -25dBm/8MHz assuming no filter rejection
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)
 (Huawei)
	A-MPR (dB)
 (Motorola Solutions)

	68
	5
	≥ 1
	≤ 2
	≤ 1.5

	
	10
	≥ 1
	≤ 4
	≤ 4

	
	15
	≥ 1
	≤ 4
	≤ 4.5


It shows that big power reductions are needed in order to meet the -25dBm/8MHz emission level. One of the main motivations to standardize this band is to provide broadband spectrum for public safety communities, and a large power back-off is very undesirable for such application. Not like a commercial broadband network, public safety networks are usually sparsely built with much fewer number of base stations. Uplink coverage is critical in order to meet the public safety application requirement. To better and more efficient utilize the radio spectrum, it is preferable to meet the DTV protection emission requirement with the help of filter rejection, and without power reduction.
8.3.3.2 Filter solution
Different filter technologies can be considered for DTV protection. SAW filter is the most common and non-expesive filter technology. However, this filter may not provide enough rejection at 694MHz. Other advanced filter technologies, such as temperature compensated SAW (TC SAW) filters or FBAR can provide higher filter rejection than SAW filters at anywhere from cost parity to various levels of additional expense. Table 8.3.3.2-1 shows filter data from four different vendors.

Table 8.3.3.2-1 Standard SAW, TC SAW and  FBAR filter rejection
	Frequency (MHZ)
	Worst case relative rejection (dB)

	
	Vendor A
	Vendor B
	Vendor C
	Vendor D
	Average

	
	Standard SAW
	TC SAW
	Standard SAW
	TC SAW
	FBAR
	TC SAW

	693.5
	0.3
	2.1
	0
	9.3
	12
	5.7

	692.5
	2.3
	5.9
	0
	15.8
	25
	10.9

	691.5
	5.6
	14.3
	0.7
	22.5
	36
	18.4

	690.5
	8.8
	23.8
	5.3
	28.5
	44
	26.2

	689.5
	13.8
	27.3
	15.3
	33.8
	53
	30.6

	688.5
	22.3
	27.3
	25.7
	36.1
	62
	31.7

	687.5
	27.3
	27.3
	29.3
	37.0
	66
	32.2

	686.5
	27.3
	27.3
	28.4
	37.1
	66
	32.2


Combining the filter rejection with UE power reduction will provide better trade-off in terms of realizing certain emission requirement, while not putting too much burden on filter design. Due to the non-linearity of the device components, when operating at near saturation point, non-linearity creates undesirable out-of-band emission. Reducing the UE power by 1 or 2 dB will greatly reduce the out-of-band emission. 
This is illustrated by Table 8.3.3.2-3, where a UE out-of-band emission values (in dBm/8MHz) are simulated with different power reduction numbers (in dB), assuming the UE is allocated with 50RBs in a 10MHz channel.  When UE transmit power is reduced by 2dB, the emission level is reduced by 8dB. However, as the emission level goes down, and as UE components start to operate at linear region, power reduction of 1dB, will result in about 1dB (or less) of emission level reduction. At this point, the cost of reducing UE Tx power is becoming too big, in order to meet the required emission level. Filter rejection can help achieve the emission requirement without scarifying too much UL coverage loss. On the other hand, reducing the UE power by 1~2dB can also reduce the filter requirement, hence make it easier to design such filters. 
Table 8.3.3.2-3 UE out-of-band emissions at 686~694MHz with different power reduction values (no filter rejection)
	Power reduction (dB)
	0
	2
	4
	8
	11

	Emission at 686~694MHz (dBm/8MHz)
	-12
	-20
	-25
	-27.5
	-30.4


8.3.3.4

A-MPR with filters 

To evaluate the emission into the DTV channel, a Riemann sum is taken over the 8 MHz measurement bandwidth of the PA emission scaled by the available filter rejection by filters in Table 8.3.3.2-2.  The specified filter rejection is estimated at the midpoint of each 1 MHz frequency bin and taken as the rejection across the entire bin.  The PA output was also simulated at the mid-point of each bin over a bandwidth of 1 MHz.  PA simulation results were confirmed by lab measurements.  After applying the filter response to the PA output on each frequency bin, the sum on a linear scale is taken across all bins from 686 MHz to 694 MHz.  Finally, the power sum is converted back to dBm units. 
Based on this approach, the following results were obtained using TC SAW from vendor A.  

Table 8.3.3.4-1.  A-MPR needed according to measured PA data attenuated by TC SAW (Vendor A) filter 

	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


Simulations were also performed using the TC SAW filter from Vendor C and FBAR filter from Vendor D. For 5MHz, 10Mhz and 15MHz channels, no UE power back off is needed.  
 Table below summarizes A-MPR needed using different filter technologies.
	Bandwidth (MHz)
	RBstart
	L_crb
	A-MPR with standard SAW
	A-MPR with TC SAW (vendor A)
	A-MPR with TC SAW (vendor C)
	A-MPR with FBAR (vendor D)

	5
	0
	≤ 1
	≤ 1
	0
	0
	0

	
	0  ̶  1
	≥ 24
	≤ 1
	0
	0
	0

	10
	0  ̶  10
	≥ 1
	≤ 4.5
	≤ 2
	0
	0

	15
	0  ̶  17
	< 30
	≤ 2
	≤ 2
	0
	0

	
	0  ̶  54
	≥ 30
	≤ 4.5
	≤ 2
	0
	0


---End of changes---
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