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1 Background
In this contribution we consider the impact of simplification of NS_15 proposed in [1] to facilitate optimization of the UE radio and UE conformance testing. NS_15 will not be configured in all cells or channel configurations, but all Band 26 will be conformance tested against the requirements indicated by NS_15.
2 The increase of A-MPR due to the simplification

First we note that for NS_15, the A-MPR in Region C incorrect for the 10 MHz bandwidth carriers assigned up to 849 MHz: the A-MPR for large allocations ending in C should be 9 dB rather than the suggested 4 dB. A proposed correction is supplied in [2]. This change implies that the increase due to the simplification would be smaller for allocations ending in region C, and makes the A-MPR back-off consistent with that of other bandwidths. The table would now look as shown in Table 1 with the correction shown by change bars:
Table 1 (Table 6.2.4-9 in 36.101): A-MPR for “NS_15” for E-UTRA highest channel edge > 845 MHz and  ≤ 849 MHz
	Channel BW
	Parameters
	Region A
	Region B
	Region C

	1.4
	RBend
	4-5
	
	

	
	LCRB [RBs]
	≤3
	≥4
	
	

	
	 A-MPR [dB]
	≤2
	≤3
	
	

	3
	RBend
	0-1
	8-12
	13-14
	

	
	LCRB [RBs]
	≤1
	≥8
	>0
	

	
	A-MPR [dB]
	≤2
	≤4
	≤8
	

	5
	RBend
	0-4
	12-15
	16-19
	20-24

	
	LCRB [RBs]
	≤1
	≥12
	≥8
	>0

	
	 A-MPR [dB]
	≤2
	≤3
	≤5
	≤8

	10
	RBend
	0-12
	23-30
	31-36
	37-49

	
	LCRB [RBs]
	=1
	≥20
	≥15
	4-10
	1-3 & 11 - 50

	
	 A-MPR [dB]
	≤2
	≤4
	≤6
	≤5
	≤9

	15
	RBend
	0-20
	26-44
	45-53
	54-74

	
	LCRB [RBs]
	≤1
	≥27
	≥20
	>0

	
	 A-MPR [dB]
	≤2
	≤3
	≤5
	≤9


Next we consider the actual increase due to the simplification proposed in [Eri]; the A-MPR is shown in Table 2.
Table 2: simplified A-MPR for “NS_15” for E-UTRA highest channel edge > 845 MHz and  ≤ 849 MHz
	E-UTRA Channel bandwidth 

[MHz]
	Parameters
	Region A
	Region B
	Region C

	1.4
	RBend  [RB]
	
	
	4-5

	
	A-MPR [dB]
	
	
	3

	3
	RBend  [RB]
	0-1
	8-12
	13-14

	
	LCRB [RB]
	2
	≥8
	>0

	
	A-MPR [dB]
	≤4
	≤4
	≤9

	5
	RBend  [RB]
	0-4
	12-19
	20-24

	
	LCRB [RB]
	2
	≥8
	>0

	
	A-MPR [dB]
	≤4
	≤5
	≤9

	10
	RBend  [RB]
	0-12
	23-36
	37-49

	
	LCRB [RB]
	2
	≥15
	>0

	
	A-MPR [dB]
	≤4
	≤6
	≤9

	15
	RBend  [RB]
	0-20
	26-53
	54-74

	
	LCRB [RB]
	2
	≥20 
	>0

	
	A-MPR [dB]
	≤4
	≤5
	≤9


For Region A, a +2 dB increase for LCRB = 1 and +4 dB for LCRB = 2 (for allocations outside the PUCCH) in order to alleviate the requirement on the CIM3 rejection, which is challenging.
For Region B, the A-MPR is increased for mid-size allocations with certain RBend towards the lower part of Region B as follows (the second column in Table 1 is removed):

· for the 1.4 MHz: N/A (no Region B);

· for the 3 MHz bandwidth: no increase

· for the 5 MHz bandwidth (Region B in 4 < RBend ≤ 19): +5 dB for 8 ≤ LCRB ≤ 11 and +2 dB for 12 ≤ LCRB ≤ 16 (maximum) with 12 ≤ RBend ≤ 15
· for the 10 MHz bandwidth (Region B in 12 < RBend ≤ 36): +6 dB for 15 ≤ LCRB ≤ 19 and +2 dB for 20 ≤ LCRB ≤ 31 (maximum) with 23 ≤ RBend ≤ 30

· for the 15 MHz bandwidth (Region B in 20 < RBend ≤ 53): +5 dB for 20 ≤ LCRB ≤ 26 and +2 dB for 27 ≤ LCRB ≤ 45 (maximum) with 26 ≤ RBend ≤ 44
Note that there is still no allowed back-off for allocation sizes LCRB equal or smaller than 6, 6, 12 and 18 PRB ending in Region B for the 3, 5, 10 and 15 MHz bandwidths, respectively. 
For Region C 

· for the 5 MHz bandwidth: +1 dB to align with the corresponding back-off for the larger bandwidths 

· for the 10 MHz bandwidth (Region B in 12 < RBend ≤ 36): +4 dB for 4 ≤ LCRB ≤ 10 
· for the 15 MHz bandwidth: no increase.
Hence, in general a modest increase if any at all, except for certain mid-size allocations at certain RBend in Region B and an for the 10 MHz bandwidth in Region C.  The largest allocations ending in Region B are relatively unaffected (+2 dB for some RBend).
3 Example of NS_07
First we look at the impact of user and system performance of the 4 dB increase in Region C for the 10 MHz bandwidth that affects allocation sizes 4 ≤ LCRB ≤ 10. Following the simplified NS_15, the back-off in Region C would be 9 dB for these, similar to the 8 dB allowed for similar allocation sizes for the corresponding region in the A-MPR profile for NS_07. We can therefore reuse simulation results for Band 13 (the carrier frequencies are in the same range and the bandwidth is the same) for studying the impact. 
We assume (for NS_07) for simplicity that the allocation is always 6 RB per user, hence a UE power back-off is only allowed outside the PUCCH, corresponding to Region C for NS_15 for which back-off likewise only be allowed for allocations in Region C. The simulation assumptions are summarized in Table 3.
Table 3: simulation assumptions (Band 13)
	Parameter
	Assumption

	Cell layout
	Hexagonal, 3 sectors per site

	Inter-site distance
	1732 and 3000 m

	System bandwidth 
	10 MHz

	Path loss model at 782 MHz
	According to ITU-R M.1225

	Accumulated UE loss (wall penetration etc)
	13 dB (for all UE(s))

	Shadow model
	Log-normal, 8 dB standard deviation

	Channel model
	ETU 3 km/h

	Antenna confirguration
	1 x 2

	UE power
	Max +23 dBm, limited by A-MPR when appropriate

	Traffic model
	Full buffer

	System load
	100% and 50%


The results for 1732 m inter-site distance are shown in Figure 1: the black curve shows the results for no backoff (NS_01 configured) and the red curve the results with back-off (NS_07 configured). The impact on the cell-edge, the 5% percentile, is small and there is a minor impact in system capacity (average cell throughput).
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Figure 1: simulation results for 1732 m inter-site distance, 6 RB allocation and 100% system load.
The corresponding results for 3000 m inter-site distance are shown in Figure 2: we observe a minor impact on average cell throughput but a noticeable degradation in cell-edge bitrate (5% percentile). Reducing the load to 50% would not change the relative impact of the A-MPR.
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Figure 2: simulation results for 3000 m inter-site distance, 6 RB allocation and 100% system load.

We conclude that the effect of an 8 dB backoff outside the PUCCH compared to the NS_01 case is minor for 1732 m and only noticeable for cell-edge users for 3000 m inter-site distance. For a NS_15 case with a 6 RB allocation, the effect of an increase of the back-off of +4 dB (from 5 to 9 dB) outside the PUCCH in Region C, as a consequence of the simplification, would be even smaller compared to a case with smaller back-off (rather than NS_01). The results above actually show the gist of the PUCCH over-provisioning: the cell-edge coverage can still be maintained since A-MPR is not allowed small allocations in Region B and PUCCH coverage unchanged. This is not changed by the simplification.
Next we look at the impact of an increase in Region A of NS_15. Again we can compare to the Band 13 case (A-MPR = 3 dB in the region corresponding to the NS_15 Region A, see Annex A). Figure 3 shows the results for Band 13 with 2 RB allocated per user (hence A-MPR = 12 dB in the region corresponding to the NS_15 Region C) for the 3000 m inter-site distance. The black curve shows the results for no backoff (NS_01 configured) and the red curve the results with back-off (NS_07 configured). The impact on the cell-edge is noticeable at the 5% percentile, but only a minor impact on system capacity.
[image: image3.png]C.D.F.[%]

100

20
80
70
60
50
40
30
20— - “Avg Cell TP—5.01 Wbpsicell
d Celledge BR=0.13 Mpbs
10b- S g Cell 19558 Mopsicei
! Cell-cdge BR=0.04 Mpbs.
0
0 0.2 0.4 0.6 0.8

UL Active Radio Link Bitrate [Mbps]




Figure 3: simulation results for 3000 m inter-site distance, 2 RB allocation and 100% system load.

For the 1732 m inter-site spacing, the effect of the back-off outside the PUCCH is minor. For a NS_15 case with a 2 RB allocation, the effect of an increase of the back-off of +2 dB (from 2 to 4 dB) outside the PUCCH in Region C, as a consequence of the simplification, would likewise be small (or noticeable for the 3000 m case).
Now, the coverage of larger allocations will be affected in cells in which NS_15 (or NS_07 for Band 13) is configured, regardless of any simplifications. This is inevitable in order to protect of the public-safety service in the adjacent frequency band to the degree required: -53 dBm/6.25kHz (or -57 dBm/6.25kHz). However, the simplification for NS_15 would increase the back-off significantly (5-6 dB) only for the following allocations in Region B:

· for the 5 MHz bandwidth: +5 dB for LCRB = 8, 9, 10 with 12 ≤ RBend ≤ 15 (a 4 RB range out of 25 RB)
· for the 10 MHz bandwidth: +6 dB for LCRB = 15, 16, 18 with 23 ≤ RBend ≤ 30 (a 8 RB range out of 50 RB)
· for the 15 MHz bandwidth: LCRB = 20, 24, 25 with 26 ≤ RBend ≤ 44 (a 15 RB range out of 75 RB)
Hence, there is only an implication for limited set of allocation sizes in a part of Region B.
4 Importance of complexity reduction
The simplification of NS_15 only has a minor impact on the user and system performance in cells where NS_15 is configured, but is the more important for optimization for front-performance as discussed in [3]. All Band 26 capable UE(s) will be conformance tested against the requirements applicable when NS_15 is signaled.
Just as Band 13, Band 26 has got the provisions to protect the adjacent public safety service. It is important that these provisions are properly implemented in all Band 26 UE(s). 
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Annex A   A-MPR for NS_07

Table A.1: A-MPR for “NS_07”

	 Parameters
	Region A
	Region B
	Region C

	RBstart
	0 - 12
	13 – 18
	19 – 42
	43 – 49

	LCRB [RBs]
	6-8
	1 to 5 and 9-50
	≥8
	≥18
	≤2

	 A-MPR [dB]
	≤ 8
	≤ 12
	≤ 12
	≤ 6
	≤ 3

	NOTE 1;
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2;

LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.

NOTE 4;
For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.

































































































































































































































































































































































