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1 Introduction
In this update of [1] we consider NS signaling for regulatory compliance and the implications of multiple NS and P-Max signaling.
Concern has been raised that multiple NS signaling may weaken the use of the NS concept for regulatory compliance [2]. Indeed, for verification of regulatory compliance, the options should be limited but yet provide sufficient flexibility for allowing use of harmonized frequency bands globally. Multiple NS signaling is already possible for overlapping bands by use of the MFBI. 
In order to strengthen the NS concept for regulatory compliance, we propose to include information in 36.101 on the NS values that should be indicated for compliance with regulatory emissions limits. We also propose that the reply LS on NS values in system information broadcast [3] is postponed to allow time for further consideration of multiple NS and P-Max signaling. 
2 NS values and regulatory requirements
Several of the NS values are devised to meet regulatory requirements. These are unwanted emission limits that have to be met under all circumstances. The NS values are sent for indicating that these emissions limits shall be met.

One way to address the concern raised in [2] is to make clear the NS values that should indicated for compliance with a particular regulatory requirement. For each operating band, these may not be mandatory in all regions, whence it is more appropriate to cite the actual requirement, e.g. FCC Part 27.53. To this end, informative notes mapping the regulatory requirements to NS values (that can be multiple) could be inserted after the NS table.  

The changes would look like follows:
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 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.

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
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤ 1

	
	
	
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2
	41
	5
	>6
	≤ 1

	
	
	
	10, 15, 20
	Table 6.2.4-4

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50
	≤ 1

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

	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

6.6.3.3.17
	42, 43
	5, 10, 15, 20
	Table 6.2.4-17

	...
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-


NOTE 1: NS_03 indicates that the UE shall meet the requirements in FCC Part 24.238 and FCC Part 27.53.
NOTE 2: NS_04 indicates that the UE shall meet the requirements in FCC Part 27.53.
NOTE 3: NS_05 indicates that the UE shall meet the requirements in [PHS].
NOTE 4: NS_06 indicates that the UE shall meet the requirements in FCC Part 27.53.
NOTE 5: NS_08 indicates that the UE shall meet the regulatory requirements in [LTE800]. NS_01 can be used if the frequency band indicator is 26.
NOTE 6: NS_09 indicates that the UE shall meet the requirements in [LTE1500].
NOTE 7: NS_20 indicates that the UE shall meet the requirements in FCC Part 27.53.
NOTE 8: NS_17 indicates that the UE shall meet the requirements in [APT700].
NOTE 9: NS_19 indicates that the UE shall meet the requirements in [APT700].
NOTE 10: NS_21 indicates that the UE shall meet the requirements in FCC Part 27.53.
This already includes multiple NS signalling but one value per frequency band indicator: the -40 dBm/MHz limit for protection of 860-890 MHz can be met either by indicating Band 19 and NS_08 or by indicating Band 26 and NS_01 in the Band 19 frequency range.
In order to further strengthen the concept of NS values for regulatory compliance, the behaviour when an unknown NS value is received should be specified. If an NS value is not recognised (unknown), the UE should consider the cell barred; this behaviour should be defined in the 36.331 as proposed in [4]. It is recognised that this desired behaviour might not be followed by all legacy UEs depending on their interpretation of an unknown value in the system information. Use of a new band number is the only way to make sure legacy UEs consider a cell barred. 
3 Additional NS values in system information
Introducing multiple signaling of NS in a new signaling element in SIB2 is one possibility. Alternatively, the existing MFBI indicator can be used with a slight amendment of the procedures when this element is received. The priority mechanism applied to band numbers can be retained.
4 New and modified NS values in legacy bands

Specifying new NS values in legacy bands should only be made in exceptional cases, such as those in which a legacy band is used in a region with regulatory requirements not considered for the band initially. While (multiple) NS signaling allows the use of a harmonized band in several regions, multiple NS signaling could also lead to terminal fragmentation should these values be used for e.g. optimizing network performance in certain scenarios. 
New NS values may not always have to be specified if a new requirement is specified for a particular cell bandwidth; the existing NS value can be modified in the open release in case there are few legacy UEs in the field. A behavior according to NS_01 would then be used assumed for the legacy UEs that still attach to the cell (bandwidth) – if this acceptable from a regulatory standpoint. One recent example is the modified NS_12 and NS_13 for which the associated emission requirements are not regulatory.
5 Multiple P-Max

The original intent of the P-Max (PEMAX in the PCMAX clause) was to limit the UE power in the entire cell. Use of P-Max might also be relevant for future bands should the in-band power be limited in regulations. 
It has been proposed to indicate multiple P-Max for optimization of the throughput performance if used in conjunction with NS signaling, e.g. if a UE supports a new NS value, then the P-Max restriction need not be observed for compliance with a particular emissions requirement [5]. The only case at present is Band 38 for which the power of the high channel is limited to +19 dBm to facilitate compliance with the -15.5dBm/5MHz requirement for Band 7 in the European harmonized standard. Should a new NS value be defined for Band 38, UEs supporting the new value (as indicated in its bitmap of modified MPR) would not need apply the +19 dBm restriction, which may lead to improved throughput performance for some users. However, it should be recognized that the nominal cell plan (size) for the restricted channels still needs to be adapted for the UEs only supporting the reduced output power, which reduces the benefits of the multiple P-Max indication. The merit of this optimization should be investigated further before asking RAN2 include multiple P-Max indication in 36.331.
On a more positive note, multiple P-Max indication used in conjunction with new NS values could be beneficial in coexistence scenarios in which a legacy band is deployed in a new region: the new NS value without power restriction is used by new UEs while a power restriction is used for the legacy UEs. The additional P-Max value should be tied to the new NS value so that only the existing P-Max sent in SIB1 can be used “standalone”. Otherwise ambiguity for verification of compliance with regulatory requirements may result. 
6 Proposal
The multiple P-Max indication in conjunction with NS signaling may need further consideration before asking RAN2 to include this into 36.331. Now, there is no urgency to introduce multiple NS signaling for a given frequency band indicator. For the time being, it suffices to introduce the information on NS values and regulatory requirements in 36.101 and possibly ask RAN2 to specify a behavior when an unknown NS value is received. Both of these aspects are related to regulatory compliance.
To sum up, we propose

1. to make clear in 36.101 which of the NS values that should indicated to meet a particular regulatory requirement;
2. to postpone the answer to RAN4 on multiple NS and P-Max indication (the second and third questions in [3]) a few meeting cycles to allow time for further evaluation.
For Item 1, CRs from Rel-10 are provided in [6]. Regarding Item 2, an answer to the first question in [3] on the UE behavior upon reception of an unknown NS value could possibly be provided to RAN2 in advance.
References

1.    R4- 150800, “Multiple NS values in a cell and modification of these”, Ericsson

2.    R4-147734, “NS signaling and regulatory requirements”, Qualcomm Incorporated 

3.    R2-142898, “LS on NS values in system information broadcast”, RAN2

4.    R4-147323, “DRAFT Reply LS on NS values in system information broadcast”, Nokia Corporation
5.    R4-147293, “Necessity of multiple NS and P-max signaling”, NTT DOCOMO, Inc.

6.    R4-151754, “Mapping the NS values indicating regulatory requirements”, Ericsson

