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Introduction
RAN4 indicated in LS [1] the need to extend the value range of the Network Signalling 1. Overall Description:
RAN4 has defined new Network Signalling values NS_33 and NS_34, which are already captured into TS 36.101 from Rel-14 onwards. It is RAN4 understanding that current RAN2 signalling can only support Network Signalling values up to NS_32 (Network Signaling value is indicated in the field additionalSpectrumEmission) Hence, it would be necessary to extend the Network Signalling space beyond NS_32 from earliest possible release. RAN4 would prefer to extended NS-signaling space to at least 128 and to be specified from release 9 onwards but it is up to RAN2 to decide if this is feasible.
Concerning CA_NS currently RAN4 has defined CA_NS values up to CA_NS_08 hence there are still unused CA_NS values (CA network signalling value is indicated in the field additionalSpectrumEmissionSCell-r10). RAN4 thinks it would be beneficial to extend also CA_NS-signalling space but leaves it up to RAN2 to decide whether to do so.

2. Actions:
Action to RAN2:
RAN4 would like RAN2 take the above decisions into account and extend Network Signalling space from earliest possible release.


In this document, we discuss how this can be done without impacting RRC signalling.

[bookmark: _Ref178064866]Discussion
The Network Signalling (NS) value indicates specific UE transmission requirements on spurious emissions and maximum allowed UE power reduction, in addition to (and typically, more stringent than) the generic 3GPP requirements. Typically, the NS value (and corresponding requirements) ensures that regional spectrum requirements are fulfilled.
The NS value to be applied by the UE is signalled both in System Information (SIB2) and dedicated signalling. 
From TS36.101 [3]: 
6.2.4	UE maximum output power with additional requirements
Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1. Unless stated otherwise, an A-MPR of 0 dB shall be used. 
For UE Power Class 1, 2 and 3 the specific requirements and identified subclauses are specified in Table 6.2.4-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2.4.-1 to 6.2.4-15 are in addition to the allowed MPR requirements specified in subclause 6.2.3.


[bookmark: _Hlk489528294]Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5, 10, 15, 20
	Table 5.6-1
	N/A

	NS_03
	6.6.2.2.1
	2, 4,10, 23, 25, 35, 36, 66, 70
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤ 1

	
	
	
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2, 6.6.3.3.19
	41
	5, 10, 15, 20
	Table 6.2.4-4, Table 6.2.4-4a

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50 (NOTE1)
	≤ 1 (NOTE1)

	
	
	
	15, 20
	Table 6.2.4-18 (NOTE2)

	
	
	65 (NOTE 3)
	10,15,20
	≥ 50
	≤ 1 (NOTE 1)

	
	
	
	15,20
	Table 6.2.4-18 (NOTE 2)

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	Table 5.6-1
	N/A

	[bookmark: _Hlk489525686]NS_07
	6.6.2.2.3
6.6.3.3.2
	13
	10
	Table 6.2.4-2

	NS_08
	6.6.3.3.3
	19
	10, 15
	> 44
	≤ 3

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2

	NS_10
	
	20
	15, 20
	Table 6.2.4-3

	NS_11
	6.6.2.2.1 6.6.3.3.13
	23
	1.4, 3, 5, 10, 15, 20
	Table 6.2.4-5

	NS_12
	6.6.3.3.5
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-6

	NS_13
	6.6.3.3.6
	26
	5
	Table 6.2.4-7

	NS_14
	6.6.3.3.7
	26
	10, 15
	Table 6.2.4-8

	NS_15
	6.6.3.3.8
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-9
Table 6.2.4-10

	NS_16
	6.6.3.3.9
	27
	3, 5, 10
	Table 6.2.4-11, Table 6.2.4-12, Table 6.2.4-13

	NS_17
	6.6.3.3.10
	28
	5, 10
	Table 5.6-1
	N/A

	NS_18
	6.6.3.3.11
	28
	5
	≥ 2
	≤ 1

	
	
	
	10, 15, 20
	≥ 1
	≤ 4

	NS_19
	6.6.3.3.12
	44
	10, 15, 20
	Table 6.2.4-14

	NS_20
	6.2.2
6.6.2.2.1
6.6.3.3.14
	23
	5, 10, 15, 20
	Table 6.2.4-15

	NS_21
	6.6.2.2.1 6.6.3.3.15
	30
	5, 10
	Table 6.2.4-16

	NS_22
	6.6.3.3.16
	42, 43
	5, 10, 15, 20
	Table 6.2.4-17

	NS_23
	6.6.3.3.17
	42, 43
	5, 10, 15, 20
	N/A

	NS_24
	6.6.3.3.20
	65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.4-19

	NS_25
	6.6.3.3.21
	65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.4-20

	NS_26
	6.6.3.3.22
	68
	10, 15
	Table 6.2.4-21

	NS_27
	6.6.2.2.5,
6.6.3.3.23
	48
	5, 10, 15, 20
	Table 6.2.4-22

	NS_28
	6.2.2A, 6.6.3.3.24
	46 (NOTE 5)
	20
	Table 6.2.4-23

	NS_29
	6.2.2A,
6.6.2.3.1a, 6.6.3.3.25
	46 (NOTE 5)
	20
	Table 6.2.4-24

	NS_30
	6.2.2A, 6.6.3.3.26
	46 (NOTE 5)
	20
	Table 6.2.4-25

	NS_31
	6.2.2A, 6.6.3.3.27
	46 (NOTE 5)
	20
	Table 6.2.4-26

	
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	NOTE 1:	Applicable 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.  A-MPR for operations below this frequency is not covered in this version of specifications except for the channel assignments in NOTE2 as the emissions requirement in 6.6.3.3.1 may not be met. For 10MHz channel bandwidth whose carrier frequency is larger than or equal to 1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal to 1947.5 MHz, no A-MPR applies.
NOTE 2:	Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930 MHz for 20MHz channel bandwidth case.
NOTE 3:	Applicable when the E-UTRA carrier is within 1920-1980 MHz.
NOTE 4:	Applicable when the upper edge of the channel bandwidth frequency is greater than 1980MHz.
NOTE 5:	Applicable only for an LAA Scell configured in Band 46.




When examining the table above, we observe the following
1) [bookmark: _Hlk489528369]An NS value (NS_xx) is defined for a single band or a smaller set of bands.

2) For each band (as well as for CA Band combinations), there are typically very few NS values specified
E.g., for Band 46 (the band that has most NS values), there are 4 NS values. This is far less than 32.

In RRC, we have currently the following information element definition, with a value range 1..32:

AdditionalSpectrumEmission information element
-- ASN1START

AdditionalSpectrumEmission ::=		INTEGER (1..32)

-- ASN1STOP

Examples of existing field descriptions in TS36.331 are: 
	additionalSpectrumEmission
The UE requirements related to IE AdditionalSpectrumEmission are defined in TS 36.101 [42, table 6.2.4-1] for UEs neither in CE nor BL UEs and TS 36.101 [42, table 6.2.4E-1] for UEs in CE or BL UEs. NOTE 1.



	additionalSpectrumEmissionSCell
The UE requirements related to additionalSpectrumEmissionSCell are defined in TS 36.101 [42]. E-UTRAN configures the same value in additionalSpectrumEmissionSCell for all SCell(s) of the same band with UL configured. The additionalSpectrumEmissionSCell is applicable for all serving cells (including PCell) of the same band with UL configured..



In LS [1], RAN4 asked RAN2 to extend the value range. We note that this have major impact on existing ASN.1, also hence also impacting UE and eNB implementations. 
With observations 1) and 2) above, we note that a solution not impacting RRC signalling is to also capture the value signalled in AdditionalSpectrumEmission in TS36.101 Table 6.2.4-1. This means that 
· the signalled AdditionalSpectrumEmission value, together with the 
· used E-UTRA Band (Band Combination)
will indicate the UE transmission requirements on spurious emissions and maximum allowed UE power reduction.
To achieve this, RAN4 should when defining new NS values, also allocate a AdditionalSpectrumEmission specific for the concerned band(s), respecting already used values for the band (s). Similar should also apply for (uplink) CA band combinations (CA_NS).
An example of how the table 6.2.4-1 could look is presented below.  A new column is added to capture the AdditionalSpectrumEmission value.

In this example, we introduced 
· three new NS values for Band 46 (earlier used NS values are NS_28. NS_29. NS_30 and NS_31), 
· one new NS value for Band 20 (earlier used NS value is NS_10), and
· a new NS value NS_37 for a new band (band 90)

EXAMPLE Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)
	AdditionalSpectrumEmission
value

	NS_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5, 10, 15, 20
	Table 5.6-1
	N/A
	1

	NS_03
	6.6.2.2.1
	2, 4,10, 23, 25, 35, 36, 66, 70
	3
	>5 
	≤ 1
	3

	
	
	
	5
	>6
	≤ 1
	

	
	
	
	10
	>6
	≤ 1
	

	
	
	
	15
	>8
	≤ 1
	

	
	
	
	20
	>10
	≤ 1
	

	NS_04
	6.6.2.2.2, 6.6.3.3.19
	41
	5, 10, 15, 20
	Table 6.2.4-4, Table 6.2.4-4a
	4

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50 (NOTE1)
	≤ 1 (NOTE1)
	5

	
	
	
	15, 20
	Table 6.2.4-18 (NOTE2)
	

	
	
	65 (NOTE 3)
	10,15,20
	≥ 50
	≤ 1 (NOTE 1)
	

	
	
	
	15,20
	Table 6.2.4-18 (NOTE 2)
	

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	Table 5.6-1
	N/A
	6

	NS_07
	6.6.2.2.3
6.6.3.3.2
	13
	10
	Table 6.2.4-2
	7

	NS_08
	6.6.3.3.3
	19
	10, 15
	> 44
	≤ 3
	8

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1
	9

	
	
	
	
	> 55
	≤ 2
	

	NS_10
	
	20
	15, 20
	Table 6.2.4-3
	10

	NS_11
	6.6.2.2.1 6.6.3.3.13
	23
	1.4, 3, 5, 10, 15, 20
	Table 6.2.4-5
	11

	NS_12
	6.6.3.3.5
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-6
	12

	NS_13
	6.6.3.3.6
	26
	5
	Table 6.2.4-7
	13

	NS_14
	6.6.3.3.7
	26
	10, 15
	Table 6.2.4-8
	14

	NS_15
	6.6.3.3.8
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-9
Table 6.2.4-10
	15

	NS_16
	6.6.3.3.9
	27
	3, 5, 10
	Table 6.2.4-11, Table 6.2.4-12, Table 6.2.4-13
	16

	NS_17
	6.6.3.3.10
	28
	5, 10
	Table 5.6-1
	N/A
	17

	NS_18
	6.6.3.3.11
	28
	5
	≥ 2
	≤ 1
	18

	
	
	
	10, 15, 20
	≥ 1
	≤ 4
	

	NS_19
	6.6.3.3.12
	44
	10, 15, 20
	Table 6.2.4-14
	19

	NS_20
	6.2.2
6.6.2.2.1
6.6.3.3.14
	23
	5, 10, 15, 20
	Table 6.2.4-15
	20

	NS_21
	6.6.2.2.1 6.6.3.3.15
	30
	5, 10
	Table 6.2.4-16
	21

	NS_22
	6.6.3.3.16
	42, 43
	5, 10, 15, 20
	Table 6.2.4-17
	22

	NS_23
	6.6.3.3.17
	42, 43
	5, 10, 15, 20
	N/A
	23

	NS_24
	6.6.3.3.20
	65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.4-19
	24

	NS_25
	6.6.3.3.21
	65 (NOTE 4)
	5, 10, 15, 20
	Table 6.2.4-20
	25

	NS_26
	6.6.3.3.22
	68
	10, 15
	Table 6.2.4-21
	26

	NS_27
	6.6.2.2.5,
6.6.3.3.23
	48
	5, 10, 15, 20
	Table 6.2.4-22
	27

	NS_28
	6.2.2A, 6.6.3.3.24
	46 (NOTE 5)
	20
	Table 6.2.4-23
	28

	NS_29
	6.2.2A,
6.6.2.3.1a, 6.6.3.3.25
	46 (NOTE 5)
	20
	Table 6.2.4-24
	29

	NS_30
	6.2.2A, 6.6.3.3.26
	46 (NOTE 5)
	20
	Table 6.2.4-25
	30

	NS_31
	6.2.2A, 6.6.3.3.27
	46 (NOTE 5)
	20
	Table 6.2.4-26
	31

	
	
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-
	

	NS_33
	6.6.2.1.xx
	46
	20
	Table 6.2.4-xx
	2

	NS_34
	6.6.2.1.xy
	46
	20
	Table 6.2.4-xy
	3

	NS_35
	6.6.2.1.xz
	46
	20
	Table 6.2.4-xz
	4

	NS_36
	6.6.2.1.y
	20
	20
	Table 6.2.4-y
	2

	NS_37
	6.6.2.1.z
	90
	20
	Table 6.2.4-z
	2

	NOTE 1:   Applicable 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.  A-MPR for operations below this frequency is not covered in this version of specifications except for the channel assignments in NOTE2 as the emissions requirement in 6.6.3.3.1 may not be met. For 10MHz channel bandwidth whose carrier frequency is larger than or equal to 1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal to 1947.5 MHz, no A-MPR applies.
NOTE 2:   Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930 MHz for 20MHz channel bandwidth case.
NOTE 3:   Applicable when the E-UTRA carrier is within 1920-1980 MHz.
NOTE 4:   Applicable when the upper edge of the channel bandwidth frequency is greater than 1980MHz.
NOTE 5:   Applicable only for an LAA Scell configured in Band 46.
	



We also note that applying this solution to allow for more NS values does not introduce additional conflicts with the already allocated NS value NS_33 and NS_34, as they anyway cannot be signalled based on existing (June 2017) specifications.
There is also no risk for delaying introduction of new bands under discussion in RAN4.
Conclusion
In this document, we presented a solution to extend NS signalling value range without any impacts on RRC signalling. This solution means that the signalled AdditionalSpectrumEmission value, together with the used E-UTRA Band (Band Combination for CA) will indicate the UE transmission requirements on spurious emissions and maximum allowed UE power reduction.
[bookmark: _GoBack]We ask RAN2 do discuss and agree on the following proposal:
[bookmark: _Hlk490113178]Increase the number of NS values by applying the principle that the signalled AdditionalSpectrumEmission value together with the used E-UTRA Band (Band Combination for CA) indicates the NS value.

If this is agreed, RAN2 should inform RAN4. A draft LS is provided in [4].
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