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1. Introduction
During RAN4#104-e meeting, a Way forward [1] has been approved on UE RF requirements for 5G broadcast. In this contribution, we want to share some initial views on UE RF requirements for LTE based broadcast.
	0. Core requirement verification <Sub-topic 3-1>
<Way forward/Agreement>: Open issue needs further discussion
1. Option 1: 
a) Study/Identify existing indirect performance tests like BLER. 
b) If possible/necessary, adapt existing performance tests accordingly.
c) If it turns out as infeasible/insufficient, start the development of alternative performance tests relying on downlink only.
2. Option 2: Develop alternative performance tests relying on downlink only.
3. Option 3: other
0. ACS and blocker placement <Sub-topic 3-2>
<Way forward/Agreement>: Open issue needs further discussion
1. Option 1: 
Collect the associated requirements currently imposed on DTT receiving equipment (e.g. BS ACLR/ UE ACS, blocking requirements and UE performance in general) and include the outcome from thread #128 sub-topic 1-1 “coexistence”. Study performance of existing 3GPP cellular receivers in presence of 6/7/8MHz broadcast bands. It is assumed that the UE has a 10 MHz filter. Develop possible solutions for identified, unresolved technical issues.
2. Option 2: other
0. Reference sensitivity <Sub-topic 3-3>
<Way forward/Agreement>: Open issue needs further discussion
1. Option 1: Collect the associated Reference Sensitivity (REFSENS) requirements currently imposed on DTT receiving equipment. Study performance of existing 3GPP cellular receivers in presence of 6/7/8MHz broadcast bands by using LTE band [71] reference sensitivity as a starting point. Take into account possible REFSENS improvements in APT600 band [105]. Develop possible solutions for identified, unresolved technical issues.
2. Option 2: other


2. [bookmark: OLE_LINK13][bookmark: OLE_LINK10][bookmark: OLE_LINK14][bookmark: OLE_LINK20]Discussion  
2.1 Reference sensitivity power level
As discussed in the companion contribution for band definition of LTE based broadcast, from our understanding, to reuse the legacy DTT receiver design should be more straight forward approach and the existing RF requirement for DTT receiver should be reusable due to its maturity of the manufacturing state. However it seems that REFSENS for DTT service are defined different from 3GPP specified REFSENS requirement for each bands. At least modulation orders are different from 3GPP defined FRC, therefore more measurement results for noise figure are more preferable. In addition, we realized that how to verify the throughput for LTE based broadcast would be one problem since there are no further HARQ feedback to the test equipment anymore. In addition, LTE FRC for 10MHz should be also tailed for 6/7/8MHz when REFSENS requirement are defined at the end.
In addition, if UE support both the band n28 and LTE based broadcast band, then there would be some IDC issue between band n28 UL and LTE based broadcast DL since the spectrum is close to each other. From our understanding, the IDC issue between LTE based broadcast and n28 UL should be also studied in this WID.
Proposal 1: to reuse the noise figure of legacy DTT receiver design and other implementation margin.
Proposal 2: to further discuss how to collect the throughput of REFSENS requirement at UE side if no HARQ feedback is enabled in the uplink. 
Proposal 3: LTE FRC for 10MHz should be also tailed for 6/7/8MHz when REFSENS requirement are defined. 
Proposal 4: IDC issue between LTE based broadcast and n28 UL should be studied in this WID.
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Figure 1: spectrum plan for LTE 700 MHz



Table 2-1: Adjacent channel selectivity requirements
	Test
	Interferer(I) type
	I
Interference test signal waveform name
	C 
Wanted signal centre frequency
(MHz)
	I
Interferer centre frequency
(MHz)
	Ilic
(licensed)
(dBm)
	Irms
(rms)
(dBm)
	I
LAPR
(dB)
	Minimum required I/C 
limit (where I = Ilic) for DTT configurations in 
tables 2 and 3 
(dB)
	Equivalent wanted 
level Crms for DTT 
configurations in 
tables 2 and 3 
(dBm)

	
	
	
	
	
	
	
	
	DVB-T
	DVB-T2
	DVB-T
	DVB-T2

	1
	10 MHz LTE
700 BS light
load (near idle)
	LTE_BS
idle_synth
	690
	763
	-15
	-23.3
	8.3
	43
	43
	-58
	-58

	2
	10 MHz LTE
700 UE Video
Stream
	Short_UE-Video- Stream
	690
	708
	-25
	-42.7
	17.7
	33
	38
	-58
	-63

	3
	N-1 UHF
	8 MHz DVB-T
	482
	474
	-30
	-30
	0
	25
	25
	-55
	-55

	4
	N+1 UHF
	8 MHz DVB-T
	482
	490
	-30
	-30
	0
	25
	25
	-55
	-55




2.2 Adjacent Channel Selectivity (ACS)
The ACS requirements and methods of measurements for digital terrestrial television broadcast receivers has been specified in ETSI EN 303 340 [2]. Two LTE interfering signals with 10 MHz bandwidth and UHF wanted signal with 8MHz bandwidth are used in the document for the DTT receiver conformance specification and tests. 
Currently, UE ACS requirement and BS ACLR requirement are still subject to further coexistence study as agreed during the last RAN4 meeting, however the current how ACS and blocking requirement specified in DTT service are worth to be further investigated since these are different from the legacy 3GPP UE ACS requirement which is next to wanted carrier. For DTT receiver ACS requirement, interfering signal is coming from the exact position of potential LTE interfering signals from both DL and UL.
The ETSI specification includes the tests for receiver performance against interference from LTE 700 MHz BS, and LTE 700 MHz UE, using as interfering sources, and the spectrum arrangement for LTE 700 MHz is shown in figure 1. ACS requirements are given in table 2-2, and the ACS in the document is equivalent to the measured I/C limits which is defined as the measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted signal which differs in frequency from the wanted signal by an amount equal to the adjacent channel separation for which the equipment is intended.
Proposal 5: the UE ACS value (e.g.43, 33, 38dBc) from ETSI EN 303 340 could be taken as starting point and further updates if necessary after the coexistence study.
2.3 Blocking characteristics
Similarly, it is given that blocking requirements in ETSI EN 303 340, as shown in table 2-3. The interference signal is a fully loaded LTE-BS signal with 10 MHz channel bandwidth.
Proposal 6: the UE Blocking requirement from ETSI EN 303 340 could be taken as starting point and further updates if necessary after the coexistence study.
Table 2-2 Blocking requirements
	Test
	Interferer(I)
type
	I
Interference test signal waveform name
	C 
Wanted signal centre frequency(MHz)
	I
centre frequency
(MHz)
	Crms
(rms)
(dBm)
	Required blocking 
level Crms for DTT 
configurations in 
tables 2 and 3 
(dBm)

	
	
	
	
	
	
	DVB-T
	DVB-T2

	1
	10 MHz LTE
700 BS fully loaded
	LTE_BS-
100PC_synth
	690
	763
(see note 1)
	-71
(see note 2)
	-25
	

	2
	10 MHz LTE
700 BS fully loaded
	LTE_BS-
100PC_synth
	690
	763
(see note 1)
	-69
(see note 2)
	
	-25

	NOTE 1: It is acceptable to use an alternative lower interference frequency such as 761 MHz subject to the limitations 
in the definition of blocking in the present document. This may be necessary due to test equipment limitations. 
NOTE 2: The values of Crms are equal to the defined sensitivity specification + 6 dB. 


3. Conclusion
In this contribution, we shared some views on UE RF requirements for LTE based broadcast and proposals are made as following:
Proposal 1: to reuse the noise figure of legacy DTT receiver design and other implementation margin.
Proposal 2: to further discuss how to collect the throughput of REFSENS requirement at UE side if no HARQ feedback is enabled in the uplink. 
Proposal 3: LTE FRC for 10MHz should be also tailed for 6/7/8MHz when REFSENS requirement are defined. 
Proposal 4: IDC issue between LTE based broadcast and n28 UL should be studied in this WID.
Proposal 5: the UE ACS value (e.g.43, 33, 38dBc) from ETSI EN 303 340 could be taken as starting point and further updates if necessary after the coexistence study.
Proposal 6: the UE Blocking requirement from ETSI EN 303 340 could be taken as starting point and further updates if necessary after the coexistence study.
4. Reference
[1] R4-2214443, “WF on UE RF requirements for 5G broadcast”, SWR/EBU
[2] ETSI EN 303 340, “Digital Terrestrial TV Broadcast Receivers; Harmonised Standard for access to radio spectrum”
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