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1
Introduction

In the RAN4#49bis meeting, the proposals for spurious emission band UE co-existence and additional spurious emission requirements for Extended UMTS/LTE 800 were proposed and approved [1]. In this contribution, we propose A-MPR for Band 19 to satisfy the spurious emission requirements.
2
Brief recall
According to [1], the additional spurious emission requirements were proposed for the frequency range 860 MHz ( f ( 895 MHz as shown in Table 1, i.e., when the network signal “NS_[08]” is signalled in the cell, the power of any UE emission shall not exceed the levels defined in the table. These requirements also apply to the frequency ranges that are less than ΔfOOB defined in Table 6.6.3.1-1 of [2] from the edge of the channel bandwidth. It could be observed that these requirements are very difficult for Band 19 transmissions, and some A-MPR is needed to satisfy the requirements. In the following sections, we provide measurement results in order to derive A-MPR values for Band 19.
Table1 Additional requirement

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5MHz
	10MHz
	15MHz
	

	860 ≤ f  ≤ 895
	-40
	-40
	-40
	1 MHz


3
Outline of evaluation method
To evaluate proper A-MPR to satisfy the above spurious emission requirements, measurements on leakage interference power were actually conducted under the test conditions as shown in Table 2 which are basically based on [3]. The measurement procedures are summarized below. It should be noted that unless otherwise stated, some certain implementation margins are incorporated in the measurement results.
1. For each Channel bandwidth, the largest transmission resource blocks (RBs) are constantly assigned at the upper edge of the transmission band.
2. UE UL power is reduced in one dB step until the additional spurious emission requirements are satisfied.

3. After satisfying the spurious emission requirements, then, RBs are reduced.

4. The steps 1 to 3 are repeated until the A-MPR is not needed for each Channel bandwidth. 
Table 2 Test conditions

	#
	Item
	Parameter

	1
	UE output power
	Min = +15.0 dBm, Max = +23.0 dBm

	2
	UE operating band
	E-UTRA Band 19

	3
	Channel bandwidth
	5MHz
	10MHz
	15MHz

	3
	Carrier Frequency
	842.5MHz
	840.0MHz
	837.5MHz

	5
	Modulation
	QPSK, 16QAM

	6
	Position of RBs
	Upper Edge of the Tx band


4 Evaluation results
4.1 Brief overview of measurement results
To confirm the validities of the measurement results, we look at the spurious emissions generated by full RBs allocation for 10MHz and 15MHz Channel bandwidth respectively for Band 19 illustrated in Figure 1 and 2. From the results, it can be seen that for full RBs allocation of 15MHz Channel bandwidth as well as 10MHz Channel bandwidth, some power reductions in addition to MPR are needed to satisfy the spurious emission requirements. It should be also noted that for full RBs allocation for 15MHz Channel bandwidth, if the allocation is shift toward 15MHz lower, i.e., the transmission band of Band 18, no power reduction is needed since the PSD decreases by around 20dB for the range 865 MHz ( f ( 875 MHz in Figure 2. It should be noted that any implementation margins are not incorporated in these two figures.
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Figure 1: Spurious emission for 50RBs (10MHz Channel bandwidth and QPSK or 16QAM)
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Figure2: Spurious emission for 75RBs (15MHz Channel bandwidth and QPSK or 16QAM)

4.2 For 5MHz Channel bandwidth cases

Figure 3 and 4 show the maximum leakage interference power in Rx band for each RB allocation in case of 5MHz Channel bandwidth. From the results, it can be seen that for all the combinations of modulation and number of RBs, the spurious emission requirement -40 dBm/1MHz is satisfied without any power reduction. Therefore, no A-MPR is needed to be defined for 5MHz Channel bandwidth.
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Figure 3 spurious levels for QPSK                 Figure 4 spurious levels for 16QAM

4.3 For 10MHz and 15MHz Channel bandwidth cases

Figure 5 to 8 show the evaluation results in case of 10 MHz and 15 MHz channel bandwidths. From the results, it can be observed that some Additional Power Reductions are needed to satisfy the spurious emission requirements. Based on the results, the necessary A-MPR to satisfy the spurious emissions requirements are derived by investigating the boundary number of RBs for which the required A-MPR value changes. In each Figure, the boundary line A(yellow), B(purple) and C(blue) show the start points where from each point, A-MPR=1, 2 and 3 dB may be allowed to used to meet the spurious emission requirements respectively in the following ways.

· From the boundary line A (yellow), A-MPR of 1 dB would be applied.

· From the boundary line B (purple), A-MPR of 2 dB would be applied.

· From the boundary line C (blue), A-MPR of 3 dB would be applied.
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Figure 5 spurious levels (10MHz CBW and QPSK)      Figure 6 spurious levels (10MHz CBW and 16QAM)
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Figure 7 spurious levels (15MHz CBW and QPSK)   Figure 8 spurious levels (15MHz CBW and 16QAM)
4.4 Summary of the results

Based on the evaluation results reported in Figure 5 to 8, the required minimum A-MPR for each combination, number of RBs and Channel bandwidth can be obtained and summarized in table 3. It should be also noted that these results are well aligned with [4].
Table 3 Additional Maximum Power Reduction (A-MPR)
	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_[08]
	6.6.3.3.3
	19
	10, 15
	>29 for QPSK
	≤ 1

	
	
	
	
	>39 for 16QAM
	

	
	
	
	10
	>39 for QPSK
	≤ 2

	
	
	
	10, 15
	>44 for 16QAM
	

	
	
	
	10, 15
	>44 for QPSK
	≤ 3

	
	
	
	15
	>59 for 16QAM
	


Finally, the above table is further summarized as shown Table 4.
Table 4 Additional Maximum Power Reduction (A-MPR)
	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_[08]
	6.6.3.3.3
	19
	10, 15
	> 29
	≤ 1

	
	
	
	
	> 39
	≤ 2

	
	
	
	
	> 44
	≤ 3


5 Conclusion
This contribution proposes Additional Maximum Output Power reduction for NS_[08]. Text proposal for sub-section 6.4.2.3 in TR[5] is also attached.
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6.4.2.3 Additional spurious emissions

Though Japanese low does not clearly mention the frequency range 860 MHz ( f ( 865 MHz, i.e. OOB domain which occurs if Band 19 is operated in the 15MHz channel bandwidth, for co-existence between Band 18 and Band 19, the OOB domain necessarily has to be protected [5]. Therefore, the additional spurious emission requirement should be specified for the frequency range 860 MHz ( f ( 895 MHz. From the frequency allocation, this additional requirement will only need to be specified for Band 19.
Therefore when “NS_[08]” is indicated in the cell, the power of any UE spurious emission shall not exceed the level specified in Table 6.4.2.3-1. The A-MPR to meet this requirement is for further study.
Table 6.4.2.3-1 Additional requirement for extended LTE 800
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5MHz
	10MHz
	15MHz
	

	860 ≤ f  ≤ 895
	-40
	-40
	-40
	1 MHz


6.4.2.3.1
Outline of evaluation method

To evaluate proper A-MPR to satisfy the above spurious emission requirements, measurements on leakage interference power were actually conducted under the test conditions as shown in Table 6.4.2.3-2 which are basically based on [x2]. The measurement procedures are summarized below. It should be noted that unless otherwise stated, some certain implementation margins are incorporated in the measurement results.
1. For each Channel bandwidth, the largest transmission resource blocks (RBs) are constantly assigned at the upper edge of the transmission band.

2. UE UL power is reduced in one dB step until the additional spurious emission requirements are satisfied.

3. After satisfying the spurious emission requirements, then, RBs are reduced.

4. The steps 1 to 3 are repeated until the A-MPR is not needed for each Channel bandwidth.
Table 6.4.2.3-2 Test conditions

	#
	Item
	Parameter

	1
	UE output power
	Min = +15.0 dBm, Max = +23.0 dBm

	2
	UE operating band
	E-UTRA Band 19

	3
	Channel bandwidth
	5MHz
	10MHz
	15MHz

	4
	Carrier Frequency
	842.5MHz
	840.0MHz
	837.5MHz

	5
	Modulation
	QPSK, 16QAM

	6
	Position of RBs
	Upper Edge of the Tx band


6.4.2.3.2
Evaluation results
6.4.2.3.2.1 Brief overview of measurement results

To confirm the validities of the measurement results, we look at the spurious emissions generated by full RBs allocation for 10MHz and 15MHz Channel bandwidth respectively for Band 19 illustrated in Figure 6.4.2.3-1 and 6.4.2.3-2. From the results, it can be seen that for full RBs allocation of 15MHz Channel bandwidth as well as 10MHz Channel bandwidth, some power reductions in addition to MPR are needed to satisfy the spurious emission requirements. It should be also noted that for full RBs allocation for 15MHz Channel bandwidth, if the allocation is shift toward 15MHz lower, i.e., the transmission band of Band 18, no power reduction is needed since the PSD decreases by around 20dB for the range 865 MHz ( f ( 875 MHz in Figure 6.4.2.3-2. It should be noted that any implementation margins are not incorporated in these two figures.
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Figure 6.4.2.3-1: Spurious emission for 50RBs (10MHz Channel bandwidth and QPSK or 16QAM)
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Figure 6.4.2.3-2: Spurious emission for 75RBs (15MHz Channel bandwidth and QPSK or 16QAM)

6.4.2.3.2.2 for 5MHz Channel bandwidth cases
Figure 6.4.2.3-3 and 6.4.2.3-4 show the maximum leakage interference power in Rx band for each RB allocation in case of 5MHz channel bandwidth. From the results, it can be seen that for all the combinations of modulation and number of RBs, the spurious emission requirement -40 dBm/1MHz is satisfied without any power reduction. Therefore, no A-MPR is needed to be defined for 5MHz Channel bandwidth.
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Figure 6.4.2.3-3 spurious levels for QPSK          Figure 6.4.2.3-4 spurious levels for 16QAM

6.4.2.3.2.3 for 10MHz and 15MHz Channel bandwidth cases
Figure 6.4.2.3-5 to 6.4.2.3-8 show the evaluation results in case of 10 MHz and 15 MHz channel bandwidths. From the results, it can be observed that some Additional Power Reductions are needed to satisfy the spurious emission requirements. Based on the results, the necessary A-MPRs to satisfy the spurious emissions requirements are derived by investigating the boundary number of RBs for which the required A-MPR value changes. In each Figure, the boundary line A(yellow), B(purple) and C(blue) show the start points where from each point, A-MPR=1, 2 and 3dB may be allowed to used to meet the spurious emission requirements respectively in the following ways.

· From the boundary line A(yellow), A-MPR of 1 dB would be applied.

· From the boundary line B(purple), A-MPR of 2 dB would be applied.

· From the boundary line C(blue), A-MPR of 3 dB would be applied.


Figure 6.4.2.3-5 spurious levels (10MHz CBW and QPSK)  Figure 6.4.2.3-6 spurious levels (10MHz CBW and 16QAM)


Figure 6.4.2.3-7 spurious levels (15MHz CBW and QPSK)   Figure 6.4.2.3-8 spurious levels (15MHz CBW and 16QAM)

6.4.2.3.2.4 Summary of the results

Based on the evaluation results reported in Figure 6.4.2.3-5 to 6.4.2.3-8, the required minimum A-MPR for each combination, number of RBs and Channel bandwidth can be obtained and summarized in table 6.4.2.3-3. It should be also noted that these results are well aligned with [x3].
Table 6.4.2.3-3 Additional Maximum Power Reduction (A-MPR)
	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_[08]
	6.6.3.3.3
	19
	10, 15
	>29 for QPSK
	≤ 1

	
	
	
	
	>39 for 16QAM
	

	
	
	
	10
	>39 for QPSK
	≤ 2

	
	
	
	10, 15
	>44 for 16QAM
	


	
	
	
	10, 15
	>44 for QPSK
	≤ 3

	
	
	
	15
	>59 for 16QAM
	


Finally, the above table is further summarized as shown Table 6.4.2.3-4.

Table 6.4.2.3-4 Additional Maximum Power Reduction (A-MPR)
	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_[08]
	6.6.3.3.3
	19
	10, 15
	> 29
	≤ 1

	
	
	
	
	> 39
	≤ 2

	
	
	
	
	> 44
	≤ 3


------------- < End of text Proposal for TRxx.xxx > -----------------



































































































































































































































































































































































































































































































































































































