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1 Background
In [1] it is proposed to introduce uplink RB restrictions to enable operation of 15 and 20 MHz channels is the range 1920-1940 MHz and still meet the PHS protection requirement below 1915.7 MHz. Hence carrier aggregation would not be needed to make full use of the 20 MHz spectrum in the downlink.
The proposed RB restrictions in [1] rely on a “generalized PHS-guardband” by which different guard bands are required depending on the number of allocated RBs combined with unallocated RB regions at the channel edges for avoiding intermodulation products by small allocations. Table 1 shows the results for the 15 MHz carrier centered at 1932.5 MHz and Table 2 for the 20 MHz carrier. The maximum allocation increases with RB start as the guard band increases, and then decreases as the RB start approaches the upper edge
Table 1: Permitted uplink allocations for 15 MHz channel with carrier centred at 1932.5 MHz [1].

	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 centred at 1930 MHz [1].

	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


In this paper we propose RB restrictions more in line with those already used for e.g. Band 8 coexistence with Band 19 in Japan specified as:
For carriers of 5 MHz channel bandwidth with carrier center frequencies (Fc) in the range 902.5MHz ≤ Fc < 907.5 MHz, the requirement applies for uplink transmission bandwidths less than or equal to 20 RB. No restrictions apply in the range 907.5 MHz ≤ Fc ≤ 912.5 MHz. For carriers of 10 MHz channel bandwidth, the requirement only applies for Fc = 910 MHz and uplink transmission bandwidths less than or equal to 32 RB with RBstart > 3.
This is done in order to limit the number of different types of scheduling constraints needed for the minimum requirements in the specifications.
We also consider the use of 10 MHz with restrictions in addition to the 15 and 20 MHz channels.
2 Alternative RB restrictions for 10, 15 and 20 MHz bandwidths

The use of two 10 MHz channels without carrier aggregation should also be considered. The upper channel can then be operated without restrictions with NS_05 configured (already conformance tested in 36.521-1 to verify limits with NS_05 signalled), while the lower 10 MHz requires RB restrictions to meet the PHS requirements. In Figure 1 the total uplink transmission bandwidth available is shown for the 15 MHz and 20 MHz channel bandwidths with the restrictions proposed in [1] and two 10 MHz carriers where RB restrictions (TBD) apply for the lower carrier. Comparing the three cases, the downlink peak rate is lower for the 10 MHz channel bandwidth, but the available uplink transmission bandwidth is the largest. By configuring 10 + 10 MHz carrier aggregation (CA_1B), then the downlink peak rate is increased (2 DL) while keeping the total uplink cell capacity (1 UL per user).

[image: image1]
Figure 1: available uplink transmission bandwidths for various channel bandwidths

We consider the following alternative RB restrictions inspired by [1]:
1. compute the RBstart needed for the 3rd order IM with the IQ image or the CIM3 not to fall in the PHS band,
2. increase RBstart slightly to make sure 3rd IM of all "small" allocations do not fall in the PHS band, and to allow larger maximum allocation sizes LCRB (cf. Table 1),
3. find the maximum allocation size LCRB possible within RBstart and RBend = (NRB -1) - RBstart.
Hence we allow allocations between RBstart and RBend with a cap on the allocation size. Contrary to the proposal in [1], the maximum LCRB possible is now only constrained by RBend.
For the first item above, RBstart = 24 for the 20 MHz carrier centered at 1930 MHz, RBstart = 7 for the 15 MHz carrier centered at 1932.5 MHz and RBstart = 8 for 10 MHz carrier centered at 1925 MHz. 
Figure 2 shows simulated results for the 20 MHz at full power with NS_01 configured. For this case we propose to increase RBstart from 24 to 29 (second item above), which would allow a maximum LCRB = 30 rather than 25 (Table 1), but at a slight expense of the available transmission bandwidth. 
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Figure 2: emissions into the PHS band from a 20 MHz E-UTRA carrier.
Figure 3 shows simulated results for the 15 MHz at full power with NS_01 configured. For this case we propose to increase RBstart from 7 to 12, which would allow a maximum LCRB = 36. 
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Figure 3: emissions into the PHS band from a 15 MHz E-UTRA carrier.

As a side result, we observe that the combinations of RBstart and maximum LCRB shown in Figure 3 and Figure 4 verify the results in [1]. Finally, Figure 4 shows simulated results for the 10 MHz at full power with NS_01 configured. For this case we propose to increase RBstart from 8 to 10, which would allow a maximum LCRB = 16.
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Figure 4: emissions into the PHS band from a 10 MHz E-UTRA carrier.
3 Proposal  

For consistency with the scheduling restrictions specified in 36.101 for other operating bands, we propose the following RB restrictions for E-UTRA operation in 1920-1940 MHz in Japan: 

1. for a 20 MHz carrier with carrier frequency above 1930 MHz, RBstart > 29, RBend < 70 and LCRB ≤ 30

2. for a 15 MHz carrier with carrier frequency above 1932.5 MHz, RBstart > 12, RBend < 63 and LCRB ≤ 36 

3. for a 10 MHz carrier with carrier frequency above 1925 MHz, RBstart > 10, RBend < 39 and LCRB ≤ 12, while for a 10 MHz carrier with carrier frequency above 1935 MHz, no restrictions are required if NS_05 is signaled.

Strict inequalities are used for the PRB start and end points to give some margin to the simulation results presented above.

In all cases for which restrictions apply, NS_01 can be signaled since the maximum allocation size never exceeds 50 PRB. For the specification text, the RB restrictions should therefore not be included in clause 6.6.3.3 for NS_05 but rather in the spurious emissions table. 

In the 36.101 Rel-8, applicability of the PHS requirement (Note 6) is modified to include 

· the case when NS_05 is signaled and with restrictions according to clause 6.6.3.3.1 (includes 10 MHz with carrier frequency above 1935 MHz that is already conformance tested on 36.521-1)

· the cases above with PRB restrictions and NS_01 configured.

Proposed specification text is given in what follows for Rel-8.
6.6.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands

NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Table 6.6.3.2-1: Requirements

	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, 34, 38, 40
	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
	1475.9
	-
	1510.9
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	Note 6, Note8, Note14

	…
	
	
	
	
	
	
	

	Note

 

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

6
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network and for transmission in the range 1920-1940 MHz when NS_01 is signalled under the following conditions: for carriers of 20 MHz channel bandwidth with carrier frequencies ≥ 1930 MHz for uplink transmission bandwidths ≤ [30] RB with RBstart > [29] and RBend < [70]; for carriers of 15 MHz channel bandwidth with carrier frequencies ≥ 1932.5 MHz for uplink transmission bandwidths ≤ [36] RB with RBstart > [12] and RBend < [63]; for carriers of 10 MHz channel bandwidth with carrier frequencies ≥ 1925 MHz for uplink transmission bandwidths ≤ [12] RB with RBstart > [10] and RBend < [39]. 
7
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

8
Applicable when co-existence with PHS system operating in 1884.5-1915.7MHz.
14
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.




NOTE:
The restriction on the maximum uplink transmission to 54 RB in Notes 15 and 16 of Table 6.6.3.2-1 is intended for conformance testing and may be applied to network operation to facilitate coexistence when the aggressor and victim bands are deployed in the same geographical area. The applicable spurious emission requirement of -15.5 dBm/5MHz is a least restrictive technical condition for FDD/TDD coexistence and may have to be revised in the future.

6.6.3.3
Additional spurious emissions

These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. 

6.6.3.3.1 
Minimum requirement (network signalled value "NS_05")

When "NS_05" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.1-1. This requirement also applies for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth. 

Table 6.6.3.3.1-1: Additional requirements (PHS)

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

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	1884.5 f 1915.7*1
	-41
	-41
	-41
	-41
	300 KHz

	Note 1:
1Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the Channel BW assigned, where Channel BW is as defined in Subclause 5.6.


NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth (300 kHz).
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2 x 10 MHz with RB_start ~15, max L_CRB ~ 15 of outer 10 MHz 
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