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1. Introduction
The usage of lower part of B1 in Japan with 15MHz and 20MHz BW’s was discusses in RAN4#64 [1]. This paper provides more simulation result and slight modification into proposal in [1].
2. Introduction
 [1] provided the following formula and rules for the allowed UL RB configurations:
GB ≥ 4 + NRB(0.18/0.9) + NRB(0.18/0.9)(0.05) = 4 + 0.21* NRB (MHz).
Rule 1.  The uplink transmission should start at an offset of at least 0.21* NRB  + 4 MHz from the 1915.7 MHz upper boundary of PHS, where NRB is the transmission bandwidth described in figure 5.6-1 of TS36.101.
Rule 2a.  For the 15 MHz channel with carrier centered at 1932.5 MHz, uplink RB's should not be allocated to the outermost 7 RB's of the channel.
Rule 2b.  For the 20 MHz channel with carrier centered at 1930 MHz, uplink RB's should not be allocated to the outermost 24 RB's of the channel.
Table 1.  Permitted uplink allocations for 15 MHz channel with carrier centered at 1932.5  MHz.
	Start RB
	L_CRB

	7 - 8
	≤ 32

	9 - 13
	≤ 36

	14 - 18
	≤ 40

	19 - 23
	≤ 45

	24 - 28
	≤ 40

	29 - 32
	≤ 36

	33 - 36
	≤ 32

	37 - 38
	≤ 30

	39 - 41
	≤ 27

	42 - 43
	≤ 25

	44
	≤ 24

	45 - 48
	≤ 20

	49 - 50
	≤ 18

	51 - 52
	≤ 16

	53
	≤ 15

	54 - 56
	≤ 12

	57 - 58
	≤ 10

	59
	≤ 9

	60
	≤ 8

	61 - 62
	≤ 6

	63
	≤ 5

	64
	≤ 4

	65
	≤ 3

	66
	≤ 2

	67
	1


Table 2.  Permitted uplink allocations for 20 MHz channel with carrier centered at 1930 MHz.
	Start RB
	L_CRB

	24
	≤ 25

	25 - 27
	≤ 27

	28 - 30
	≤ 30

	31 - 34
	≤ 32

	35 - 40
	≤ 36

	41 - 44
	≤ 32

	45 - 46
	≤ 30

	47 - 49
	≤ 27

	50 - 51
	≤ 25

	52
	≤ 24

	53 - 56
	≤ 20

	57 - 58
	≤ 18

	59 - 60
	≤ 16

	61
	≤ 15

	62 - 64
	≤ 12

	65 - 66
	≤ 10

	67
	≤ 9

	68
	≤ 8

	69 - 70
	≤ 6

	71
	≤ 5

	72
	≤ 4

	73
	≤ 3

	74
	≤ 2

	75
	1



3. Discussion
In [1] companies had done quite a lot of work deriving formula and rules to restrict UL configurations to meet emission limits for the lower part of B1. Thus instead of trying to derive a completely new formula from scratch we decided just to do simulations according [1] to see whether proposal would meet emission requirements as such.
We ran simulations against current NS_05. The most demanding case was 10MHz CC with RB_start=0, L_CRB=48, Fc=1934.7MHz (as close to PHS as allowed by NS_05). We used the margin we got in the most difficult 10MHz case simulation in 15MHz and 20MHz CC simulations. By doing this the requirements are consistent for 10, 15 and 20MHz CC’s. Relevant part of our simulation results are shown below. 
Table 3 SEM margin [dB] with 15MHz CC centered at 1932.5MHz
[bookmark: _GoBack][image: ]

Table 4 SEM margin [dB] with 20MHz Cc centered at 1930MHz
[image: ]

Looking at table 3 and table 4 we see that SEM margin becomes negative with certain allocations. We feel that the principle of modifying the notes inside NS_05 is beneficial because it allows the usage of lower part of B1 with large BW’s without imposing new requirements for existing devices and/or devices in development process. Thus our opinion is that adding new notes (Rules to eNB scheduler) for NS_05 is viable. However, since we found that the SEM margin is sometimes negative according to simulations, we propose one of the new rules for NS_05 to be slightly modified: 
GB ≥ 4 + 0.23* NRB (MHz).
There is definitely no extreme science behind this proposal; it is derived from earlier proposal [1] in fashion to be able to verify emission requirements by simulations. We see that some of the allocations would be unnecessarily reduced (like 15MHz RB_start=7, L_CRB=32 => 30), but on the other hand finding a formula that would reduce allocation sizes only where negative margin exist may be very difficult. Making different formulas for 15MHz and 20MHz might have resulted slightly better results (=larger allocations) especially for the 20MHz CC but because the difference would not have been big we decided not to introduce different formulas. We are open to better proposals. 
According to our proposed formula, the permitted allocations tables would look the following:
[image: ]
We also simulated PUCCH overprovisioning. Our conclusion fully complies with [1] rules 2a and 2b. 

4. Conclusions
Usage of lower part of B1 was studies. Based on the simulations, we propose slight modification to earlier proposed rule.
Rule 1.  The uplink transmission should start at an offset of at least 0.23* NRB  + 4 MHz from the 1915.7 MHz upper boundary of PHS, where NRB is the transmission bandwidth described in figure 5.6-1 of TS36.101.
Rule 2a.  For the 15 MHz channel with carrier centered at 1932.5 MHz, uplink RB's should not be allocated to the outermost 7 RB's of the channel. (NO CHANGES PROPOSED)
Rule 2b.  For the 20 MHz channel with carrier centered at 1930 MHz, uplink RB's should not be allocated to the outermost 24 RB's of the channel. (NO CHANGES PROPOSED)
There will be probably several contributions for this topic in Ran4#64-bis. We hope RAN4 can achieve agreement during RAN4#64-bis targeting CR approval in RAN4#65.
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RB_STARTL_CRB PA1 PA2 PA3 PA4

7 32 5.3 3.3 2.5 4.6

8 32 6.1 5.0 4.4 5.3

9 36 -0.1 -0.4 -0.8 0.2

10 36 0.8 0.3 0.0 0.9

11 36 1.9 1.3 0.8 2.0

12 36 3.0 2.3 1.6 3.1

13 36 4.6 3.5 2.7 4.4

14 40 -0.6 -0.9 -1.1 -0.3

15 40 -0.4 -0.5 -0.8 -0.1

16 40 0.3 0.0 -0.3 0.6

17 40 0.8 0.5 0.2 1.2

18 40 1.9 1.5 1.1 2.2

19 45 -1.2 -1.5 -1.6 -1.1

20 45 -0.6 -1.0 -1.1 -0.5

21 45 -0.2 -0.5 -0.7 0.0

22 45 0.0 -0.3 -0.6 0.4

23 45 0.4 0.2 -0.2 0.8

24 40 7.0 7.3 7.1 6.9

25 40 6.9 7.3 7.3 6.7

26 40 6.9 7.0 7.0 6.7
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RB_STARTL_CRB PA1 PA2 PA3 PA4

24 25 4.7 4.0 3.6 3.1

25 27 4.0 3.8 3.3 2.8

26 27 4.1 4.6 4.0 3.0

27 27 5.0 5.5 5.3 3.6

28 30 3.5 2.5 1.7 2.6

29 30 4.9 3.6 2.5 3.6

30 30 5.1 5.2 4.5 4.3

31 32 2.5 1.9 1.3 1.7

32 32 4.2 3.1 2.2 3.0

33 32 5.6 4.4 3.3 4.1

34 32 6.5 6.3 5.5 5.1

35 36 -0.6 -0.6 -0.9 -1.1

36 36 0.6 0.4 -0.1 0.0

37 36 1.6 1.4 0.8 1.0

38 36 2.3 1.9 1.2 1.5

39 36 3.6 2.6 1.7 2.6

40 36 4.9 3.8 2.7 3.8
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RB_start L_CRB max RB_start L_CRB max

7 30 24 24

8-12 32 25-27 25

13-17 36 28-31 27

18-28 40 32-34 30

29-32 36 35-39 32

33-36 32 40 36

37-38 30 41-44 32

39-41 27 45-46 30

42-43 25 47-49 27

44 24 50-51 25

45-48 20 52 24

49-50 18 53-56 20

51-52 16 57-58 18

53 15 59-60 16

54-56 12 61 15

57-58 10 62-64 12

59 9 65-66 10

60 8 67 9

61-62 6 68 8

63 5 69-70 6

64 4 71 5

65 3 72 4

66 2 73 3

67 1 74 2

75 1

15MHz CC 20MHz CC


