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1
Introduction
RAN4 recently agreed on the A-MPR values needed to fulfill the requirements in Figure 1. These are associated to NS_22.
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Figure 1: Additional spurious emissions when NS_22 is signalled
A request during this discussion by operators is to understand what is the offset needed from the E-UTRA carrier to fulfil such spurious emissions without power back-off (i.e. NS_01) 
2
Discussion
2.1
The offset values

In the table below, we summarize the frequency offset needed to fulfil -23dBm/5MHz and -40dBm/MHz for 20, 15, 10 and 5 MHz E-UTRA carriers. The simulations are based on a 2.5GHz PA, which was concluded to be a good model in [2].

Table 1: Offset from E-UTRA carrier to fulfil -40dBm/MHz and -23dBm/MHz

	E-UTRA channel BW [MHz]
	Offset for -40 dBm/MHz [MHz]
	Offset for -23 dBm/5MHz [MHz]

	20
	33
	17

	15
	25
	13

	10
	17
	9

	5
	9
	5


2.2
Where to include this information?

Additional spurious emissions for UE co-existence for Band 42 and 43 or within Band 42/43 are included in TS 36.101, sub clause 6.6.3.3.16. Due to the frequency proximity at which the requirements apply, UE power back-off is allowed. A-MPR limits the UL capacity and thus it is interesting for operators to know at which frequency offset this requirement can be met without the need of signalling NS_22 (i.e. no A-MPR).

We see this offset as information for deployment scenarios rather than UE requirements and thus we propose to include this as part of an Annex in TS 36.101 or as part of a TR (which needs to be created). One advantage of adding this information on a TR is that the information can be included in a more extensive way. In addition, if a TR is created, it could also include similar information for other bands.

One could also consider the inclusion of this information under chapter 6.6.3.2 of TS 36.101, where UE spurious emissions associated to NS_01 are specified. However, it would become confusing to have the same requirement both with NS_01 and NS_22. At the same time, this requirement will increase the UE testing without adding value. The fulfilment of the specified spurious emissions for UE co-existence between B42, 43 and within each of these bands is already covered by NS_22. 
2.3
How to include this information?

First, we look at how the requirement is specified in association with NS_22. -23dBm/5MHz is specified at 5 MHz from the E-UTRA channel edge and is applicable within the following 20MHz. At 25MHz offset from the E-UTRA channel edge, -40dBm/MHz applies. Now, taking 20MHz channel bandwidth as an example, -23dBm/5MHz is fulfilled without the need for A-MPR at 20MHz offset. If we assume that -23dBm/MHz applies within the following 20MHz, then -40dBm/MHz applies at 40MHz and A-MPR is not needed. However, as seen in Table 1, -40dBm/MHz can be achieved without power back-off at 34 MHz from the carrier. Thus, it would be more relevant to consider the different offsets at which each of the emission limits can be fulfilled
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Figure 1: Spurious emissions for co-existence within 3400-3800MHz at an offset that requires no A-MPR

If RAN4 decides to include this information in an Annex in TS 36.101, we believe that the content should be compact. In this sense, our view is that only the -40dBm/MHz should be included as part of the information as this has been agreed by companies to be an acceptable relaxation from the standard -50dBm/MHz requirement in terms of UE co-existence. In addition, the offset is different depending on the channel bandwidth of the E-UTRA carrier. The least stringent should be taken (this is the applicable for 20MHz E-UTRA carrier)

Table 2: Spurious emission band UE co-existence
	E-UTRA Band
	Spurious emission 

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

	42
	Frequency range
	3400
	
	3800
	-40
	1
	X

	43
	Frequency range
	3400
	
	3800
	-40
	1
	X

	NOTE X:
This requirement can be achieved at [33] MHz below the lower E-UTRA channel edge and from [33] MHz above the upper E-UTRA channel edge up to 3800 MHz. 


< ALTERNATIVE 1: implementation of ANNEX H in TS 36.101>

Annex H (informative): 
Spurious emisisons for UE co-existence 
This annex contains information regarding the frequency separation needed between TDD systems to allow UEs to fulfil certain spurious emission levels without the need for A-MPR

 
Table H-1: Spurious emission band UE co-existence
	E-UTRA Band
	Spurious emission 

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

	42
	Frequency range
	3400
	
	3800
	-40
	1
	1

	43
	Frequency range
	3400
	
	3800
	-40
	1
	1

	NOTE 1:
This maximum level can be met at [33] MHz below the lower E-UTRA channel edge and from [33] MHz above the upper E-UTRA channel edge up to 3800 MHz. 


On the other hand, if it is decided to add this information in an specific TR, the following could be implemented
	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	



	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	


< ALTERNATIVE 2: TEXT IN TR 36.XXX (TR to be created)>

Spurious emisisons for UE co-existence Band 42, 43
	E-UTRA Band
	Spurious emission 

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

	42
	Frequency range
	3400
	
	3800
	-23
	5
	1, 3

	
	Frequency range
	3400
	
	3800
	-40
	1
	2

	43
	Frequency range
	3400
	
	3800
	-23
	5
	1, 3

	
	Frequency range
	3400
	
	3800
	-40
	1
	2

	NOTE 1:
This maximum level can be met within an offset between [17] MHz and [33] MHz from the lower and from the upper edge of the channel bandwidth for a 20 MHz E-UTRA carrier. This maximum level can be met within an offset between [13] MHz and [25] MHz from the lower and from the upper edge of the channel bandwidth for a 15 MHz E-UTRA carrier. This maximum level can be met within an offset between [9] MHz and [17] MHz from the lower and from the upper edge of the channel bandwidth for a 10 MHz E-UTRA carrier. This maximum level can be met within an offset between [5] MHz and [9] MHz from the lower and from the upper edge of the channel bandwidth for a 5 MHz E-UTRA carrier.
NOTE 2:
This requirement can be achieved at a [33] MHz offset  from the lower and from the upper edge of the channel bandwidth for a 20 MHz E-UTRA carrier. This requiremen can be achieved at a [25] MHz offset from the lower and from the upper edge of the channel bandwidth for a 15 MHz E-UTRA carrier. This requirement can be achieved at a [17] MHz offset from the lower and from the upper edge of the channel bandwidth for a 10 MHz E-UTRA carrier. This requirement can be achieved at a [9] MHz offset from the lower and from the upper edge of the channel bandwidth for a 5 MHz E-UTRA carrier
NOTE 3:
This emission limit might imply risk of harmful interference to UE(s) operating in the protected operating band


3 
Conclusion
In this contribution, we present the offsets at which UE power back-off is not needed to fulfill -40dBm/MHz and -23dBm/5MHz for a 20, 15 and 10 and 5 MHz carrier based on simulations with a 2.5GHz PA. We also discuss the possibility of adding this information as an Annex in TS 36.101 or as a part of a TR. Text is proposed for both alternatives. Our preference is the creation of a TR, and we seek the RAN4 opinion on the two mentioned approaches. 
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