
TSG-RAN Working Group 4 (Radio) meeting #69
  R4-136706
San Francisco, USA, 11 - 15 November, 2013


Source:
Ericsson, SouthernLINC
Title:
NS_12 modifications
Agenda item:
6.7
Document for:
Approval
1
Introduction
Modifications of  NS_12 for Band 26 were discussed in [1]. A modified proposal was presented in [2]. This included

· To add AMPR for 10, 15 MHz associated to NS_12, assuming 700kHz from PS UL from Rel-11
In addition, certain simplifications to the current AMPR table for NS_12 were presented in order to limit the number of testing points.

In this paper, we reiterate the proposal in [2] and analyze the specifications and implementation impact.

2
Discussion
2.1


The proposed NS_12 modification 

Table 2.1-1 includes the current NS_12 in TS 36.101. It assumes 700kHz offset from the victim system (public safety UL).
Table 2.1-1: A-MPR for “NS_12” (0.7 MHz offset) in TS 36.101
	Channel bandwidth [MHz]
	Parameters
	Region A
	Region B

	1.4
	RBstart
	0
	1-2

	
	LCRB [RBs]
	≤3
	≥4
	≥4

	
	A-MPR [dB]
	≤3
	≤6
	≤3

	3
	RBstart
	0-3
	4-5

	
	LCRB [RBs]
	4-9
	1-3 and 10-15
	≥9

	
	A-MPR [dB]
	≤4
	≤3
	≤3

	5
	RBstart
	0-6
	7-9

	
	LCRB [RBs]
	≤8
	≥9
	≥15

	
	A-MPR [dB]
	≤5
	≤3
	≤3


The frequencies below Band 26 are allocated to public safety or other narrowband systems such as iDEN and TETRA in several ITU-R regions. Therefore, allowing power back-off for all channel bandwidths at a small frequency separation from the victim system below the band is beneficial from an ecosystem point of view (global deployment). In order to achieve this, the addition of AMPR for 10 and 15MHz channel bandwidth is needed.
A tentative AMPR for 10 and 15MH is included in Table 2.1-2. The allowed power back-off  for large bandwidth is smaller than the one for small channel bandwidths. This implies that the UE design will still be driven by the small channel bandwidths with their smaller internal guard bands. 

A single entry for Region A is specified for 10 and 15MHz in order to reduce the number of testing points for these channel bandwidths. A reduction of the number of entries is also proposed for the current back-off associated to 3 MHz and 5 MHz not to significantly increase the total amount of test points. 
Table 2.1-2: Tentative new A-MPR for “NS_12” (0.7 MHz offset) in TS 36.101
	Channel bandwidth [MHz]
	Parameters
	Region A
	Region B

	1.4
	RBstart
	0
	1-2

	
	LCRB [RBs]
	≤3
	≥4
	≥4

	
	A-MPR [dB]
	≤3
	≤6
	≤3

	3
	RBstart
	0-3
	4-5

	
	LCRB [RBs]
	
	1-15
	≥9

	
	A-MPR [dB]
	
	≤4
	≤3

	5
	RBstart
	0-6
	0-9

	
	LCRB [RBs]
	≤8
	
	≥9

	
	A-MPR [dB]
	≤5
	
	≤3

	10
	RBstart
	0-15
	0-22

	
	LCRB [RBs]
	≤18
	≥20

	
	 A-MPR [dB]
	≤4
	≤1

	15
	RBstart
	0-22
	0-30

	
	LCRB [RBs]
	≤18
	≥20

	
	 A-MPR [dB]
	≤3
	≤1


Annex A includes the necessary changes to TS36.101 following this proposal. This is applicable from Rel-11.
The impact in TS 36.521-1 was questioned during RAN4#68bis. If the proposed changes are implemented in the Rel-11 version of TS 36.101, then TS 36.521-1 will simply follow the change from the same release.  In addition, the test frequencies for NS_12 need to be modified since they are not correct (the same applies to NS_13 and NS_14). Modifications to the AMPR associated to NS_12 together with the corrections on the test frequencies for NS_12, NS_13 and NS_14 should be done in one go. 
2.2


NS_12 modification in Rel-12 vs Rel-11

Band 26 was introduced in the 3GPP specifications in Rel-11. We recognize that deployment in the band has started. However, the number of devices on the field is still limited and therefore, it should be possible to apply modifications to NS_12 from this Release. 

One could think about adding this change in Rel-12. However, it would be beneficial to add changes from the first Release on which the band has been introduced in the specifications in order to limit the number of UEs not including any AMPR for 10, 15MHz for PS protection. Then management of UE with different back-off capabilities is avoided.
As the specifications are today, if the change is done in Rel-12, only Rel-12 UEs will implement it, while Band 26 following Rel-11 or early Band 26 devices will not include any back-off for large bandwidths. Now, if we consider the proposed “different MPR/AMPR values in different releases”, a Band 26 up to Rel-11 mobile could choose to implement AMPR for 10, 15MHz, according to NS_12 in Rel-12, but will not be required. Adding the NS_12 modification from Rel-11 would imply that all upcoming mobiles will allow for back-off for all channel bandwidths supported by Band 26. This is in the same lines as NS_15 and protection of PS DL. 
2.3


Impact of NS_12 modification in legacy devices
Any modification to NS_12 will not impact legacy UEs on the field today as they will just follow the current specified NS_12. Legacy UEs will then not perform any power back-off for 10 and 15MHz channel bandwidth and therefore may not fulfill the PS requirement protection of -42dBm/6.25kHz when the carriers are located at a small frequency separation from the victim system.
A concern during RAN4#68bis was regarding UEs under development today and the impact of this modification. However, there will be a time difference between the addition of the core requirement in TS36.101 and the release of the GCF certified test, enough for UEs under development today to implement the addition.
3 Proposal
In this contribution we reiterate our proposal presented in RAN4#68bis to introduce AMPR for 10 and 15 MHz to NS_12 in order to allow for power back-off for all channel bandwidth supported by Band 26 for PS protection below the band. This will be beneficial from an ecosystem point of view. In addition, simplification to the existing AMPR tables for 3 and 5MHz are proposed in order to limit the number of testing points. Changes are proposed from Rel-11 to ensure UE implementation of this power back-off as soon as possible, [3], [4].
The power back-off for large bandwidth will not be supported by legacy UEs. However, the impact on real networks deployed near 813.5 MHz is expected not be noticeable due to the limited amount of Band 26 devices on the field today and also considering that commercial UEs will perform better than the minimum specifications defined by 3GPP.
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Annex A. Necessary Changes in TS 36.101

This chapter shows the changes required in TS 36.101. Changes are proposed from Rel-11.
<start of changes to 36.101>

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 and 6.2.4-2 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
	NA

	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
	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
6.6.3.2
	23
	5, 10, 15, 20
	Table 6.2.4-15

	...
	
	
	
	
	

	NS_32
	
	
	
	
	


<next change>

Table 6.2.4-6: A-MPR for “NS_12”

	Channel bandwidth [MHz]
	Parameters
	Region A
	Region B

	1.4
	RBstart
	0
	1-2

	
	LCRB [RBs]
	≤3
	≥4
	≥4

	
	A-MPR [dB]
	≤3
	≤6
	≤3

	3
	RBstart
	0-3
	4-5

	
	LCRB [RBs]
	
	≤15
	≥9

	
	A-MPR [dB]
	
	≤4
	≤3

	5
	RBstart
	0-6
	0-9

	
	LCRB [RBs]
	≤8
	
	≥9

	
	A-MPR [dB]
	≤5
	
	≤3

	10
	RBstart
	0-15
	0-22

	
	LCRB [RBs]
	≤18
	≥20

	
	 A-MPR [dB]
	≤4
	≤1

	15
	RBstart
	0-22
	0-30

	
	LCRB [RBs]
	≤18
	≥20

	
	 A-MPR [dB]
	≤3
	≤1


<next change>

6.6.3.3.5 
Minimum requirement (network signalled value “NS_12”)

When “NS 12” is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.5-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.5-1: Additional requirements 

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

	Measurement bandwidth 
	Note

	
	1.4, 3, 5, 10, 15 MHz
	
	

	806 ≤ f ≤ 813.5
	-42
	6.25 kHz
	1

	NOTE 1:
The emission limit applies at an offset of greater than or equal to 0.7 MHz below the E-UTRA channel edge.


<end of changes to 36.101>
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