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Introduction
In this paper, we discuss the remaining RF requirements in Region 1 according to RAN4 agreements in WF [5].
Discussion
It’s agreed in RAN4 that a new NS_XX signal is defined to encapsulate the A-SEM and A-SE requirements that are specific to Region 1 [3].
Table 6.6.3.2-1-1: Requirements
E-UTRA Band
Spurious emission 

Protected band
Frequency range (MHz)
Maximum Level (dBm)
MBW (MHz)
NOTE
…







47
E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65
FDL_low 
-
FDL_high
-50
1


Frequency range
5925
-
5950
-30
1
38

Frequency range
5815
-
5855
-30
1
38

Frequency range
5795
-
5815
[-65]
1
38
NOTE 38:	Applicable when NS_XX is configured by the pre-configured radio parameters.

Spectral Emission Mask

Table 6.6.2.2.4-1: Additional requirements for 10MHz channel bandwidth
Spectrum emission limit (dBm)/ Channel bandwidth
ΔfOOB
(MHz)
10 MHz
Measurement bandwidth
 0-0.5
[]
100 kHz
 0.5-5
[]
100 kHz
 5-10
[]
100 kHz


Spurious Emission

The A-SE requirement in 5795-5815 MHz frequency range originated from the CEN DSRC coexistence requirement in [1].  However, we observe that those requirement are only temporally activated when the vehicle is in the proximity of tolling stations [2]. Moreover, the requirement is not a fixed EIPR limit, but a combination of location, EIPR limit, transmit power, and on/off radio time depending on different coexistence modes as shown in Table 5.3 in [2].
[image: ]
Thus, it does not fit into NS signaling framework that is only suitable to signal permanent requirements.  A more appropriate signaling framework is proposed and discussed in detail in our companion contribution [4]. 
Observation 1: CEN DSRC coexistence requirement in ETSI harmonize standards is only applied when a vehicle is near a tolling station, or even do not apply if some condition is met. When the requirement applies, it is more than just an A-SE requirement. This is more dynamic than what NS signaling framework can handle.
Proposal 1: Do not capture the A-SE requirement in 5795-5815 frequency range under the scope of NS-XX. An additional method (dynamic signaling) is required to indicate when the A-SE requirements apply.
Another issue in Region 1 is that the Spurious Emission range is extended to right next to the band edge. While it is necessary to meet the out of band emission requirement in ETSI harmonized standard for the 5915-5955 MHz frequency range, it is not the case for the frequency range 5925-5950 MHz.
In particular, the clause 4.2.5.2 in [1] states that:[bookmark: _Toc437854301][bookmark: _Toc437854896][bookmark: _Toc437878345][bookmark: _Toc437941489][bookmark: _Toc445822243][bookmark: _Toc445822912][bookmark: _Toc445978138][bookmark: _Toc445980981][bookmark: _Toc445985621][bookmark: _Toc445985796][bookmark: _Toc445986358][bookmark: _Toc445986534][bookmark: _Toc446427458][bookmark: _Toc446427645][bookmark: _Toc446574551][bookmark: _Toc446577130]4.2.5.2	Transmitter spectrum mask within the 5 GHz ITS frequency band for 10 MHz channel
(Texts removed)
It has to be noted that the spectrum mask is only applicable within 5 855 MHz to 5 950 MHz. Below 5 855 MHz and above 5 950 MHz the requirements in Clause 4.2.5.1 apply. 


This means that for frequency range 5925-5950 MHz, the A-SEM applies when if the 10MHz channel within 25 MHz from this range. On the other hand, if the channel is at the lowest range of band 47, the requirement in Table 6.13-1 applies right next to the channel bandwidth. 
Based on the discussion above, we revise the containing of the two tables cited above to:
Spurious Emission
Table 6.6.3.2-1: Requirements
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	…
	
	
	
	
	
	
	

	47
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	38

	
	Frequency range
	5815
	-
	5855
	-30
	1
	38

	
	[bookmark: _GoBack]Frequency range
	5795
	-
	5815
	[-65]
	1
	38

	NOTE 38:	Applicable when NS_XX is configured by the pre-configured radio parameters.



Spectral Emission Mask
Table 6.6.2.2.4-1: Additional requirements for 10MHz channel bandwidth
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	 0-0.5
	[]
	100 kHz

	 0.5-5
	[]
	100 kHz

	 5-10
	[]
	100 kHz

	NOTE 1: The requirement in this table does not apply when the absolute frequency 
fc + ΔfOOB < 5855 MHz. In this case the requirement in clause 6.6.3.2 apply.



Proposal 2: RAN4 adopt the modification Table 6.6.3.2-1 in [3].
Proposal 3: RAN4 adopt the modification of Table 6.6.2.2.4-1 in [3].

 [image: ] [image: ]
Figure 1: Combined Emisson Mask for ITS Channels in Region 1.
In Figure 1, we plot the Combined Emission Mask (i.e. combining SEM and SE following the highlighted rule in clauses 4.2.5.2 in [1]) for each of the 7 ITS 10 MHz channels. We can see that the requirement is stricter for the 3 lower channels. It is then reasonable to define A-MPR separately for each channel. For each channel, different A-MPR values may also be defined for the two cases where SA and Data is adjacent or nonadjacent infrequency. This is dependence on the simulation results.
Proposa4: A-MPR is defined separately for each ITS channel. 
Observation2: A-MPR for the case SA and Data adjacent in frequency may be different from the case SA and Data nonadjacent in frequency.
Conclusions
Observation 1: CEN DSRC coexistence requirement in ETSI harmonize standards is only applied when a vehicle is near a tolling station, or even do not apply if some condition is met. When the requirement applies, it is more than just a SEM requirement. This is more dynamic than what NS signaling framework can handle.
Proposal 1: Do not capture the SEM requirement in 5795-5815 frequency range under the scope of NS-XX.
Proposal 2: RAN4 adopt the modification of Table 6.13-1 in [3] and change the corresponding values in Table 6.6.3.2-1 in [4] accordingly.
Proposal 3: RAN4 adopt the modification of Table 6.6.2.2.4-1 in [4].
Proposa4: A-MPR is defined separately for each ITS channel. 
Observation2: A-MPR for the case SA and Data adjacent in frequency may be different from the case SA and Data nonadjacent in frequency.
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