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1 Introduction
LS on handling co-existence requirements with CEN DSRC was sent to RAN2 in last meeting [1]. This contribution discusses how to address below co-existence requirements in TS 102 792 into 3GPP. Corresponding text proposal is also proposed in the latest TR. 
[image: image1.png]Table 5.3: Coexistence modes

Coexisten ITS output power level ITS unwanted emissions Ton time Top time
ce mode in the frequency range in the frequency range
5 855 MHz to 5 925 MHz 5795 MHz to 5 815 MHz
(dBm EIRP) (dBm/MHz EIRP)
A =10 <-65 no limit no limit
B =10 <-45 <1ms 250 ms
(9] =33 =<-30 <1ms equation 5.1
D =33 =<-30 1msto7ms | equation5.2





2 Discussion
The ITS station shall meet certain output power requirements and spurious emission requirements in the vicinity of the tolling station as above. In this section, we investigate these additional requirements for V2V UE.
2.1 Spurious emission requirement
As specified in TS 36.101, in the frequency range 5815-5855MHz, -30dBm/MHz spurious emission requirement should be met and the corresponding power backoff is simulated in [2]. To compare with additional spurious emission requirement of -65dBm/MHz at frequency range 5795-5815MHz, simulation is also performed. So, simulation results for the closest channel with centre frequency 5860MHz are provided for two cases of spurious emission requirement respectively in Figure 1 and Figure 2:
· Co-existence SE requirement case 1: -30dBm/MHz at frequency range 5815-5855MHz [2]
· Co-existence SE requirement case 2: -30dBm/MHz at frequency range 5815-5855MHz and -65dBm/MHz at frequency range 5795-5815MHz
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Figure 1 Power backoff comply with ASE requirement case 1
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Figure 2 Power backoff comply with ASE requirement case 2

From above simulation results, some observations can be derived:
· Spurious emission of -65dBm/MHz at frequency range 5795-5815MHz does not require further power backoff compared with spurious emission of -30dBm/MHz at frequency range 5815-5855MHz.
· Once the spurious emission of -30dBm/MHz at frequency range 5815-5855MHz is met, spurious emission of -65dBm/MHz at frequency range 5795-5815MHz can also be met.
· As the channel with centre frequency 5860MHz is the closest channel to the spurious emission, so above observation can apply to all the channels.
Based on above observations, we propose not to specify any spurious emission requirement ≥-65dBm/MHz at frequency range 5795-5815MHz in 3GPP.

2.2 Output power requirement
The output power requirement should be applied for all the channels as clarified in [3]. There is a proposal that D-MPR can be introduced to address this requirement in [4] and [5]. D-MPR is proposed to be 13dB and impact the PCMAX as:
PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with

PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass – MAX(MPRc + MAX(A-MPRc , D-MPR) + ΔTIB,c + TC,c + TProSe, P-MPRc)}

PCMAX_H,c = MIN {PEMAX,c,  PPowerClass}
According to this formula, MPR and D-MPR are accumulative to the output power backoff. This will make the output power less than 0dBm in some cases so it is not appropriate. To solve this issue, a modified formula may like this:

PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc, D-MPRc)}

However, this solution still exist problem after the modification of PCMAX_L,c because for the ITS station close to the tolling station, the output power should be no larger than 10dBm rather than that in a range like PCMAX,c with the lower limit of 10dBm. So this D-MPR solution is not correct.
There are some other solutions that can be considered further:

Solution 1: Change the power class for the ITS station close to the tolling station. 
a) Defined a new power class 4 with 10dBm. For inter-band MCC, it is not appropriate because the power class is defined per UE.
b) Introduce a power class reduction (PCR) per CC. PCMAX,c can be defined as:
PCMAX_L,c = MIN {PEMAX,c – TC,c, PPowerClass – MAX(MPRc +A-MPRc+ ΔTIB,c + TC,c + TProSe, P-MPRc), , PPowerClass-PCRc }
PCMAX_H,c = MIN {PEMAX,c, PPowerClass-PCRc }
Solution 2: Define a new kind of output power, named PRegulatroy,c. 
PCMAX,c can be defined as:
PCMAX_L,c = MIN {PEMAX,c – TC,c, PPowerClass – MAX(MPRc +A-MPRc+ ΔTIB,c + TC,c + TProSe, P-MPRc), PRegulatory,c}
PCMAX_H,c = MIN {PEMAX,c, PPowerClass, PRegulatory,c }
Solution 3: Make the PEMAX,c, comply with the regulatory power when needed. 
This solution makes the value of PEMAX,c change in some scenarios so makes the original RRC signalling impacted.
Where, above solution 1b and solution 2/3 are both feasible, we prefer solution 2 a little and also open to discuss other solutions.
3 Conclusion

We discussed how to address co-existence requirements in TS 102 792 into 3GPP and proposed: 
Proposal 1: It is proposed not to specify any spurious emission requirement, e.g. ≥-65dBm/MHz at frequency range 5795-5815MHz in 3GPP.
Proposal 2: It is proposed to adopt above solution 2 to specify the regulatory output power requirement if there is no other solutions proposed.
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5.2.3 CEN DSRC Protection
To protect operation of electronic toll collection in the frequency band 5 795 MHz to 5 815 MHz from harmful interference, mitigation techniques have to be implemented as defined in ETSI TS 102 792. Different co-existence modes to protect CEN DSRC and HDR DSRC are defined in ETSI TS 102 792.
5.2.3.1
Normal mode

ECC/DEC(08)01 [i.2], ECC/REC(08)01 [i.3], and ETSI EN 302 571 [i.5] regulate output power level and unwanted emissions for ITS stations (see table 5.2). Operation limited only by these requirements is referred to as normal mode.
Table 5.2.3.1-1: RX blocking for Normal mode
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NOTE: Some ITS-G5A/B/D channels have other limits for the output power level, see ETSI EN 302 571 [i.5], clause 6.3.

5.2.3.2
Coexistence mode

In coexistence mode additional restrictions apply. These restrictions apply to output power level, unwanted emissions and transmit timing. The restrictions are designed to decrease the interference from ITS stations to a level which implies no harmful performance degradation of CEN DSRC based toll stations.

An ITS station may be designed to operate in coexistence mode all the time.

Four different coexistence modes, designated A, B, C, and D are defined (see table 5.3). An ITS station shall choose one of these modes when applicable.

Table 5.2.3.2-1: RX blocking for Coexistence mode
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5.2.3.3
Requirements for CEN DSRC Protection
For handling CEN DSRC interference mitigation, additional configured transmitted power requirement and UE to UE coexistence spurious emission requirements need to be specified in 3GPP specification.

The V2X UE is allowed to set its configured maximum output power PCMAX,c for serving cell c. The configured maximum output power PCMAX,c is set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with


PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass –– MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe, P-MPRc), PRegulatory,c }

PCMAX_H,c = MIN {PEMAX,c,  PPowerClass,  PRegulatory,c }

where

-
PEMAX,c is the value given by IE maxTxPower, defined by [7], when the UE is not associated with a serving cell on the V2X carrier;
-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1;
-
MPRc and A-MPRc for serving cell c are specified in subclause 6.2.3G and subclause 6.2.4G, respectively;

-
TIB,c is the additional tolerance for serving cell c as specified in Table x; TIB,c = 0 dB otherwise;

-
TC,c = 1.5 dB when NOTE 2 in Table 6.2.2-1 applies;

-
TC,c = 0 dB when NOTE 2 in Table 6.2.2-1 does not apply;

-
TProSe = 0.1 dB when the UE supports ProSe Direct Discovery and/or ProSe Direct Communication on the corresponding E-UTRA ProSe band; TProSe = 0 dB otherwise.
-
PRegulatory,c= 10 dBm when the CEN DSRC tolling system is nearby V2X UE; PRegulatory,c= 33 dBm otherwise.
P-MPRc is the allowed maximum output power reduction for

a)
ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;

b)
ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.

The UE shall apply P-MPR c for serving cell c only for the above cases. For UE conducted conformance testing P-MPR shall be 0 dB

NOTE 1:
P-MPRc was introduced in the PCMAX,c equation such that the UE can report to the eNB the available maximum output transmit power. This information can be used by the eNB for scheduling decisions.
NOTE 2: P-MPRc may impact the maximum uplink performance for the selected UL transmission path.
UE to UE coexistence spurious emission requirements are specified as below Table 5.2.3.3-1.
Table 5.2.3.3-1: 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
	[-30]
	1
	38

	
	Frequency range
	5795
	-
	5815
	[-65]
	1
	39

	NOTE 38:
Applicable when NS_XX is configured by the pre-configured radio parameters for V2X UE.
NOTE 39: Applicable maximum power reduction schemes when CEN DSRC tolling system is nearby V2X UE. 
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