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1. Introduction

In the RAN4#57AH meeting, how to handle the frequency range where out-of-band domain boundary and spurious emission domain boundary are overlapping was discussed [1, 2]. In [1], comprehensive and useful analysis was provided. Thanks to the contribution [1], we have found that TS25.101, TS36.104, ITU-R and ETSI have a consistent interpretation that “Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) in Table 6.6.3.1-1 [3] from the edge of the channel bandwidth” This contribution considers some other aspects to solve this issue.
2. Discussion

2.1. System performance aspects
If we follow the proposal that the spurious emission band UE co-existence requirements in 36.101 do not apply inside of the out-of-band domain boundary [2], then, in some cases, the specification can be interpreted as shown in Figure 2.1-1.
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Figure 2.1-1.  OOB domain examples for E1900 frequency arrangement
As can be seen in Figure 2.1-1, in case that the terminal using the highest frequency with 20 MHz channel bandwidth transmits UL signals, it does not have to satisfy -50 dBm/1MHz within 1.93 – 1.94 GHz. Alternatively, all it has to do is to satisfy the specifications such as SEM and ACLR within 1.915 - 1.94 GHz. In other words, the terminals using the lowest frequency cannot be appropriately protected by the interference caused by the ones using the highest frequency.

In general, most terminals have a single duplexer to support an operating band. In this case, they automatically could satisfy -50 dBm/ 1MHz over 1.93 – 1.995 GHz regardless of the OOB domain or spurious emission domain, since more or less, the terminals have to take into account some other issues such as self desense. 

In some cases, however, such protection due to the duplexer would not perfectly work. For example, Half duplex UE might not try to protect the DL lower frequency range if the corresponding spurious emission requirement would not exist when utilizing 15 or 20 MHz channel bandwidth. The low pass filter has only to possesses minimum attenuation at the lowest edge of the DL to protect -50 dBm/1MHz for 5 or 10 MHz channel bandwidth case
In addition, the spurious emission band UE co-existence requirements originally exist to protect the other terminals in the same geographical region. Moreover, ITU-R SM.329 does not say that we would not need to apply the requirements such as spurious emission band UE co-existence in 3GPP to the inside of the out-of-band domain. 

Therefore, even if we follow the basic idea of TS25.101, we should not apply it to the overlapping frequency range by default. In some cases, we should consider system performance perspective and handle them in the following way.
Propose 1: When needed, a NOTE such as “These requirements also apply for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth” should be added to the spurious emission band UE co-existence Table in TS36.101 to avoid these situations based on a system performance perspective.
Here, we take Band 2 as one of the examples of Proposal 1 as shown in Table 2.1-1.
Table 2.1-1: spurious emission band UE co-existence table [3]
	E-UTRA  Band
	Spurious emission 

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

	2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 24, 41, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2
	FDL_low 
	- 
	FDL_high
	-50
	1
	Note12

	Note 1
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

Note 2
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).

Note 3
To meet these requirements some restriction will be needed for either the operating band or protected band

Note 4
N/A

Note 5
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

Note 6
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.
Note 7
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 
Note 8
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
Note 9
Applicable when NS_08 in section 6.6.3.3.3 is signalled by the network
Note 10
Applicable when NS_09 in section 6.6.3.3.4 is signalled by the network
Note 11
Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD
Note 12
These requirements also apply for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.


2.2. Consideration of Regulatory requirements
In [1], NS_05, NS_08 and NS_09 were handled as Japanese regulatory requirements. However, they are part of the regulatory requirements, not the all. Here, we take Band 1 as one of the examples as shown in Table 2.2-1. The requirements colored in red are the regulatory requirements in Japan. From the table, it seems that we have not had to add NOTEs such as NOTE 6, 9 and 10 to the requirements in the table, since the requirements are defined outside of out-of-band domain in terms of Band 1 UL frequency range. In addition, for the reader of the specification it would not be important whether the requirements are regulatory or not, and all they need to do is just follow the specifications. Also, this way would make the specifications simpler due to less number of NOTEs. Therefore, even if we follow the basic idea of TS25.101, we propose the following.

Propose 2: the NOTE proposed in section 2.1 should be added to the case where the out-of-band domain boundary is inside the frequency range of regulatory requirements on a case by case basis.
For example, when introducing intra band CA of Band 1 (40 MHz channel bandwidth),  the out-of-band domain boundary of 40 MHz channel bandwidth transmission at the lower edge of Band 1 UL reaches the upper edge of Band 9 DL. Then, the the NOTE should be added to Band 9.

Table 2.2-1: spurious emission band UE co-existence table [3]
	E-UTRA  Band
	Spurious emission 

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

	1
	E-UTRA Band 1, 3, 7, 8, 9, 11, 20, 21, 34, 38, 40, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 33
	FDL_low
	- 
	FDL_high
	-50
	1
	Note3

	
	E-UTRA band 39
	FDL_low
	- 
	FDL_high
	-50
	1
	Note3

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1919.6
	-41
	0.3
	Note6,Note7

	
	
	1884.5
	-
	1915.7
	
	
	Note 6, Note8

	Note 1
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

Note 2
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).

Note 3
To meet these requirements some restriction will be needed for either the operating band or protected band

Note 4
N/A

Note 5
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

Note 6
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.
Note 7
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 
Note 8
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
Note 9
Applicable when NS_08 in section 6.6.3.3.3 is signalled by the network
Note 10
Applicable when NS_09 in section 6.6.3.3.4 is signalled by the network
Note 11
Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD


3. Conclusion

In this contribution, we further discussed the applicability of UE coexistence requirements in the out-of-band emissions domain.  Even if we consistently follow 25.101, we also should appropriately consider both regulatory requirements and system performance on case-by-case basis..

Reference
[1] R4-110230, “E Spurious Emissions”, Qualcomm Incorporated
[2] R4-110231, “CR on UE Spurious Emissions,” Qualcomm Incorporated

[3] 3GPP TS 36.101 V10.1.1 (2011-01)
1
3

