TSG-RAN Working Group 4 (Radio) meeting #64bis 
 R4-125490
Santa Rosa, CA., USA, 8 – 12 August 2012


Source:
Ericsson, ST-Ericsson
Title:
Use of NS_05 for Band 1 protection of Band 39
Agenda item:
4.2.1
Document for:
Discussion
1 Background
In [1] it was proposed to use NS_05 for specifying Band 1 requirements for protection of Band 39 that are still subject to a note that “something has to be done”. The aim was to improve protection of the range 1880-1900 MHz recognizing that little can be done for the 1900-1920 MHz range. The proposal was not agreed due to concerns on the impact on conformance testing for Band 1 devices under development. In this contribution we address this and propose an amended resolution completely in line with the current PHS test case.
We recall that the PHS requirements protection of PHS up to 1915.6 MHz when the aggressor channel is assigned at a separation of Channel BW assigned + 4 MHz, but was designed for protection up to 1919.6 MHz originally (Table 1 and Table 2 from 36.101 Rel-9):

Table 1 (Table 6.2.4-1 of 36.101): 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_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50
	≤ 1

	...
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	NOTE 1:
Applies to the lower block of Band 23, i.e. a carrier placed in the 2000-2010 MHz region.


Table 2 (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 1919.6*1
	-41
	-41
	-41
	-41
	300 KHz

	1884.5 f 1915.7*2
	-41
	-41
	-41
	-41
	300 KHz

	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 (1919.6 MHz) + 4 MHz + the Channel BW assigned, where Channel BW is as defined in Subclause 5.6. Operations below this point are for further study.

2. 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. Operations below this point are for further study.


Hence the guard band between the aggressor and the protected band is 24 MHz for a 20 MHz channel, just about what would be needed for improved protection of 1880-1900 MHz with the aggressor allocated at the lower edge of Band 1. 
2 Impact on conformance specification
What would be the impact of the proposed Band 39 requirement on conformance testing of Band 1 UE(s) in development?

Band 1 requirements for Band 39 protection must also apply for the 15 and 20 MHz channel bandwidths configured in the range 1920-1940 MHz, for which the PHS requirement below 1915.7 MHz is not feasible even if NS_05 is signaled. The issue is whether or not a legacy Band 1 device can meet a PHS-like requirement in the range 1880-1900 MHz for these bandwidths when the channel is assigned in the low range of Band 1. 
Firstly, the current PHS requirements are already conformance tested for the low range (see Table 3):
· a 5 MHz carrier centered at 1927.2 MHz and 1931.1 MHz, 
· a 10 MHz carrier centered at 1934.7 MHz,
so that the guard band to 1915.7 MHz exceeds the Channel BW assigned + 4 MHz for which the requirement applies. Secondly, the A-MPR is also verified for the low range of Band 1:
· the 10 MHz channel bandwidth is tested with 48 RB (A-MPR not allowed) and 50 RB allocation (A-MPR = 1 dB allowed).

For the mid-range, all channel bandwidths are verified with carrier center frequency of 1950 MHz and allocations with and without allowed A-MPR.

Table 3 (Table 6.2.4.4.1-3 in 36.521-1): Test Configuration Table (network signalled value "NS_05")

	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	Normal

	Test Frequencies

(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range

In case of Low range:

-
For 5MHz channel bandwidth: UL 1927.2MHz (N_UL = 18072), DL 2117.2MHz (N_DL = 72) and UL 1931.1MHz (N_UL = 18111) DL 2121.1 MHz (N_DL = 111)
-
For 10MHz: UL 1934.7MHz (N_UL = 18147), DL 2124.7MHz (N_DL = 147)
-
For 20MHz channel bandwidth: Not available

	Test Channel Bandwidths

(as specified in TS 36.508 [7] subclause 4.3.1)
	5MHz, 10MHz, 15MHz, 20MHz

	Test Parameters for NS_05 A-MPR

	
	
	Downlink Configuration
	Uplink Configuration

	Configuration

ID
	Ch BW
	Mod’n
	RB allocation FDD
	Mod’n
	RB allocation FDD

	1
	5MHz
	N/A for A-MPR testing
	QPSK
	1

	2
	5MHz
	
	QPSK
	25

	3
	10MHz
	
	QPSK
	1

	4
	10MHz
	
	QPSK 
	12

	5
	10MHz
	
	QPSK
	48

	6
	10MHz
	
	QPSK 
	50

	7
	15MHz
	
	QPSK
	1

	8
	15MHz
	
	QPSK 
	16

	9
	15MHz
	
	QPSK
	48

	10
	15MHz
	
	QPSK 
	75

	11
	20MHz
	
	QPSK
	1

	12
	20MHz
	
	QPSK 
	18

	13
	20MHz
	
	QPSK
	48

	14
	20MHz
	
	QPSK 
	100

	Note 1. The 1 RB allocation shall be tested at both RB #0 and RB #max.
Note 2. The starting resource block of partial RB allocation shall be RB# 0 of the channel bandwidth.

Note 3:  The Configuration ID will be used to map the applicable Test Configuration to the corresponding Test Requirement in subclause 6.2.4.5 as not all combinations are necessarily required based on the applicability of the UE.

Note 4: Low range frequencies for 5MHz channel bandwidth in case of network signalled “NS_05” shall be reviewed after June 2012 because of PHS band operation change.


Thirdly, NS_05 is configured in all cases, also for the low-range (A-MPR allowed for 10 MHz and 50 RB):
6.2.4.4.3.3
Message contents exceptions (network signalled value "NS_05”)
1. Information element additionalSpectrumEmission is set to NS_05. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario. 

Table 6.2.4.4.3.3-1: SystemInformationBlockType2 :Additional spurious emissions test requirement for “NS_05”

	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	5 (NS_05)
	
	


Hence, in the current PHS conformance test, power back-off with NS_05 configured is verified also for the low range; in the mid-range, the PHS requirement must also be met for 15 and 20 MHz bandwidths. If these bandwidths were configured in the low range, then for a 15 MHz carrier assigned in 1920-1935 MHz the legacy UE would meet the PHS requirement below 1901 MHz, whereas for a 20 MHz carrier in 1920-1940 MHz the PHS requirement would be met below 1896 MHz, corresponding to guard bands of the channel bandwidths assigned + 4 MHz. Additional duplexer attenuation is not assumed.

Suppose next the -41 dBm/300kHz PHS requirement is scaled to a 1 MHz measurement bandwidth and that we require a spurious emission limit of 

· -36 dBm/MHz below 1900 MHz for a 5, 10 or 15 MHz carrier assigned at the low edge of band,

· -36 dBm/MHz below 1896 MHz for a 20 MHz carrier assigned at the low edge of band,

then, from a conformance test standpoint, there would be no additional requirements Band 1 UE(s); the only impact is an increased test time.
3 Relation to Band 34 coexistence

In some geographical areas, Band 1 will have to coexist with both Band 39 and Band 34. Using NS_05 to improve the protection of Band 39 will alleviate the duplex filter stop-band requirement in this range to the benefit of the stop-band attenuation needed for protection of Band 34 above Band 1.

4 Proposed requirements
In order to eliminate any possible impact on Band 1 UE(s) in development we propose to amend the proposed requirements in [1] as follows: for carriers of 20 MHz bandwidth the requirement is

· -15.5 dBm/5 MHz in 1896-1915 MHz and -36 dBm/1 MHz in 1880-1896 MHz when the carrier frequency is below 1934 MHz,

· -36 dBm/1 MHz in 1880-1900 MHz otherwise,
which means that the guard band to the protected range with the scaled PHS requirement is always sufficient. This can be captured in a note in the spurious emissions table.
The proposed requirements for Rel-9 are shown in Table 4. These would also be applicable in the OOB region. If NS_05 is signaled, a 54 RB restriction is not needed in order to meet the -15.5 dBm/MHz limit in 1900-1915 MHz by virtue of the A-MPR allowed. If not signaled, then the limit in 1900-1915 MHz can be met in the spurious emissions region, consistent with the European Harmonized Standard [2]. Hence we only require that the limit in 1900-1915 is applicable in the OOB region when NS_05 is signaled, which is captured in an additional note.
Table 4: Requirements

	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Maximum level (dBm)
	MBW (MHz)
	NOTE

	1
	E-UTRA Band  1, 3, 7, 8, 9, 11, 20, 21, 34, 38, 40
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1880
	- 
	1900
	-36
	1
	18, 19

	
	Frequency range
	1900
	- 
	1915
	-15.5
	5
	18

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	18

	
	Frequency range
	860
	-
	895
	-50
	1
	

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 14

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	 
	
	 
	
	
	
	

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

NOTE 4:
N/A

NOTE 5:
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 6:
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.

NOTE 7:
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

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

NOTE 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 18:
When NS_05 in clause 6.2.4 is signalled by the network, 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 19: Applicable when NS_05 in clause 6.2.4 is signalled by the network. For carriers of 20 MHz channel bandwidth with carrier frequencies Fc ≤ 1934 MHz, the maximum levels are -36 dBm in 1880-1896 MHz and -15.5 dBm in 1896-1900 MHz, with measurement bandwidths of MBW = 1 MHz and MBW = 5 MHz, respectively. 


The applicability of NS_05 must be extended to cover the spurious emissions table in Clause 6.6.3.2 of 36.101. 
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