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1
Introduction
The Regulation for the Public Safety LTE (PS-LTE) in Korea was introduced at the 3GPP RAN4 #79 Meeting in Nanjing[1].There is a plan to specify the detail ACS test requirements for PS-LTE UE, BS and the commercial BS in Band 28 within 2016 due to the adjacent coexistence between Broadcasting service with narrow guard band (Figure 1). 
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Figure 1. Frequency Allocation in Korea
2
Discussion
Based on the precedent decision made in 3GPP that a regional requirement should be clearly indicated in 3GPP specifications, we would like to add the test requirement for PS-LTE BS into 3GPP 36.104 and 36.141. 
3
Regulation
According to the Korea Regulation,
Table 1 Receiver Selectivity Test Requirement for PS-LTE BS (B28)
	
	Unit
	Value

	FRC*
	-
	A1-3(QPSK)

	Bandwidth for PS-LTE BS
	MHz
	10

	Wanted signal mean power
	dBm
	PS-LTE BS output mean power

	
	
	More than 24 dBm
	Less than 24 dBm and more than 20dBm
	Less than 20 dBm

	
	
	-95.5
	-87.5
	-71.5

	Interfering signal**
	dBm
	-21
	-13
	+3

	Interfering signal centre frequency
	MHz
	701.5, 707.5

	Type of interfering signal
	MHz
	5 (E-TM1.1)

	Throughput***
	%
	95

	Note*:      Refer to 3GPP TS 36.104
 

Note**:     Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.
Note***:  It should be greater than or equal to 95% of the maximum throughput of the reference measurement channel.


4
Draft CR for TS36.104 v13.4.0
7.5.1
Minimum requirement

<Start of Change>
For the Public Safety LTE BS in Korea from 718 to 728 MHz in band 28, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables G-2.2, G-2.3, G-2.4 and G-2.5 for ACS. The reference measurement channel for the wanted signal is A.1-3 for 10 MHz channel bandwidth and further specified in Annex A.
<Unchanged sections are omitted >

Annex G (Informative): Regional requirement 
<Unchanged sections are omitted >

G.2 
Regional requirement for Public Safety LTE BS in Korea

Public Safety LTE (PS-LTE) service, commercial mobile service and Broadcasting are closely allocated for Band 28 in Korea. By making more strong ACS values, it provides more flexible site selection to locate for the PS-LTE BS and also it protects the uplink performance degradation. RRA (National Radio Research Agency) Announce 2015-30, “Article 17 of Technical Requirements of the Other Service Radio Equipment for Simple radio station, Space station and Earth station (Radio Equipment for Integrated Public Network)”
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Figure G.2-1 Frequency Allocation in Korea
Table G-2.1: PS-LTE frequency band in Korea
	PS- LTE Operating Band
	Downlink
	Uplink

	
	 [MHz]
	 [MHz]

	28
	773 - 783
	718 - 728


Table G-2.2: Adjacent channel selectivity for Wide Area BS, PS-LTE in Korea
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency [MHz]
	Type of interfering signal

	10
	PREFSENS + 6dB*
	-21
	701.5, 707.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Note**:      Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.


Table G-2.3: Adjacent channel selectivity for Local Area BS, PS-LTE in Korea
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency [MHz]
	Type of interfering signal

	10
	PREFSENS + 6dB*
	-13
	701.5, 707.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Note**:      Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.


Table G-2.4: Adjacent channel selectivity for Home BS, PS-LTE in Korea
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency [MHz]
	Type of interfering signal

	10
	PREFSENS + 22dB*
	+3
	701.5, 707.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Note**:      Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.


Table G-2.5: Adjacent channel selectivity for E-UTRA Medium Range BS, PS-LTE in Korea
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre 
	Type of interfering signal

	10
	PREFSENS +1dB*
	-21
	701.5, 707.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-4.
Note**:      Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.


<End of Change>

5
Draft CR for TS36.104 v14.0.0
7.5.1
Minimum requirement

<Start of Change>
For the Public Safety LTE BS in Korea from 718 to 728 MHz in band 28, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables G-2.2, G-2.3, G-2.4 and G-2.5 for ACS. The reference measurement channel for the wanted signal is A.1-3 for 10 MHz channel bandwidth and further specified in Annex A.
<Unchanged sections are omitted >

Annex G (Informative): Regional requirement 

<Unchanged sections are omitted >

G.2 
Regional requirement for Public Safety LTE BS in Korea

Public Safety LTE (PS-LTE) service, commercial mobile service and Broadcasting are closely allocated for Band 28 in Korea. By making more strong ACS values, it provides more flexible site selection to locate for the PS-LTE BS and also it protects the uplink performance degradation. RRA (National Radio Research Agency) Announce 2015-30, “Article 17 of Technical Requirements of the Other Service Radio Equipment for Simple radio station, Space station and Earth station (Radio Equipment for Integrated Public Network)”
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Figure G.2-1 Frequency Allocation in Korea
Table G-2.1: PS-LTE frequency band in Korea
	PS- LTE Operating Band
	Downlink
	Uplink

	
	 [MHz]
	 [MHz]

	28
	773 - 783
	718 - 728


Table G-2.2: Adjacent channel selectivity for Wide Area BS, PS-LTE in Korea
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency [MHz]
	Type of interfering signal

	10
	PREFSENS + 6dB*
	-21
	701.5, 707.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Note**:      Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.


Table G-2.3: Adjacent channel selectivity for Local Area BS, PS-LTE in Korea
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency [MHz]
	Type of interfering signal

	10
	PREFSENS + 6dB*
	-13
	701.5, 707.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Note**:      Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.


Table G-2.4: Adjacent channel selectivity for Home BS, PS-LTE in Korea
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency [MHz]
	Type of interfering signal

	10
	PREFSENS + 22dB*
	+3
	701.5, 707.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Note**:      Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.


Table G-2.5: Adjacent channel selectivity for E-UTRA Medium Range BS, PS-LTE in Korea
	E-UTRA

channel bandwidth [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre 
	Type of interfering signal

	10
	PREFSENS +1dB*
	-21
	701.5, 707.5
	5MHz E-UTRA signal

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-4.
Note**:      Refer to 3GPP TS 36.141, E-UTRA Test Mode 1.1 (E-TM1.1) The interfering signal shall be applied to the receiver antenna respectively.


<End of Change>
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Draft CR for TS36.141 v13.4.0
<Start of Change>
7.5.4.2
Procedure for Adjacent Channel Selectivity

1)
Generate the wanted signal using the applicable test configuration specified in subclause 4.10 and 4.11 and adjust the input level to the base station under test to the level specified in Table 7.5-3 for Wide Area BS, in Table7.5-4 for Local Area BS, in Table 7.5-5 for Home BS and in Table 7.5-6 for Medium Range BS.
2)
Set-up the interfering signal at the adjacent channel frequency and adjust the interfering signal level at the base station input to the level defined in Table 7.5-3 for Wide Area BS, in Table7.5-4 for Local Area BS, in Table 7.5-5 for Home BS and in Table 7.5-6 for Medium Range BS.
3)
Measure the throughput according to Annex E, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 4.10 and 4.11.
4)
Repeat the test for the port(s), which was (were) terminated. 

In addition, for a multi-band capable BS with separate antenna connectors, the following steps shall apply:

5)
For single band tests, repeat the steps above per involved band where single band test configurations shall apply with no carrier activated in the other band.


Interfering signal shall first be applied on the same port as the wanted signal. The test shall be repeated with the interfering signal applied on the other port (if any) mapped to the same receiver as the wanted signal. Any antenna connector with no signal applied in case of single-band or multi-band test shall be terminated.

6)
Repeat step 5) with the wanted signal for the other band(s) applied on the respective port(s).
NOTE 1: For the Public Safety LTE BS in Korea from 718 to 728 MHz in band 28, adjust the input level to the base station under test to the level specified in Table G-2.2 for Wide Area BS, in Table G-2.3 for Local Area BS, in Table G-2.4 for Home BS and in Table G-2.5 for Medium Range BS in annex G.2 of [2].

NOTE 2: For the Public Safety LTE BS in Korea from 718 to 728 MHz in band 28, adjust the interfering signal level to the base station under test to the level specified in Table G-2.2 for Wide Area BS, in Table G-2.3 for Local Area BS, in Table G-2.4 for Home BS and in Table G-2.5 for Medium Range BS in annex G.2 of [2].

<Unchanged sections are omitted >

7.5.5
Test Requirements

For each measured E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

For Wide Area BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Table 7.5-1 and 7.5-2 for narrowband blocking and 7.5-3 for ACS. The reference measurement channel for the wanted signal is specified in Table 7.2-1 for each channel bandwidth and further specified in Annex A. 
For Medium Range BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables 7.5-1 and 7.5-2 for narrowband blocking and in Table 7.5-6 for ACS. The reference measurement channel for the wanted signal is specified in Table 7.2-4 for each channel bandwidth and further specified in Annex A.

For Local Area BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables 7.5-1 and 7.5-2 for narrowband blocking and 7.5-4 for ACS. The reference measurement channel for the wanted signal is specified in Table 7.2-2 for each channel bandwidth and further specified in Annex A.

For Home BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Table 7.5-1 and 7.5-2 for narrowband blocking and 7.5-5 for ACS. The reference measurement channel for the wanted signal is specified in Table 7.2-3 for each channel bandwidth and further specified in Annex A.

For the Public Safety LTE BS in Korea from 718 to 728 MHz in band 28, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables G-2.2, G-2.3, G-2.4 and G-2.5 for ACS in annex G.2 of [2]. The reference measurement channel for the wanted signal is A.1-3 for 10 MHz channel bandwidth and further specified in Annex A.
<Unchanged sections are omitted >

7
Draft CR for TS36.141 v14.0.0
<Start of Change>
7.5.4.2
Procedure for Adjacent Channel Selectivity

1)
Generate the wanted signal using the applicable test configuration specified in subclause 4.10 and 4.11 and adjust the input level to the base station under test to the level specified in Table 7.5-3 for Wide Area BS, in Table7.5-4 for Local Area BS, in Table 7.5-5 for Home BS and in Table 7.5-6 for Medium Range BS.
2)
Set-up the interfering signal at the adjacent channel frequency and adjust the interfering signal level at the base station input to the level defined in Table 7.5-3 for Wide Area BS, in Table7.5-4 for Local Area BS, in Table 7.5-5 for Home BS and in Table 7.5-6 for Medium Range BS.
3)
Measure the throughput according to Annex E, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in subclause 4.10 and 4.11.
4)
Repeat the test for the port(s), which was (were) terminated. 

In addition, for a multi-band capable BS with separate antenna connectors, the following steps shall apply:

5)
For single band tests, repeat the steps above per involved band where single band test configurations shall apply with no carrier activated in the other band.


Interfering signal shall first be applied on the same port as the wanted signal. The test shall be repeated with the interfering signal applied on the other port (if any) mapped to the same receiver as the wanted signal. Any antenna connector with no signal applied in case of single-band or multi-band test shall be terminated.

6)
Repeat step 5) with the wanted signal for the other band(s) applied on the respective port(s).
NOTE 1: For the Public Safety LTE BS in Korea from 718 to 728 MHz in band 28, adjust the input level to the base station under test to the level specified in Table G-2.2 for Wide Area BS, in Table G-2.3 for Local Area BS, in Table G-2.4 for Home BS and in Table G-2.5 for Medium Range BS in annex G.2 of [2].

NOTE 2: For the Public Safety LTE BS in Korea from 718 to 728 MHz in band 28, adjust the interfering signal level to the base station under test to the level specified in Table G-2.2 for Wide Area BS, in Table G-2.3 for Local Area BS, in Table G-2.4 for Home BS and in Table G-2.5 for Medium Range BS in annex G.2 of [2].

<Unchanged sections are omitted >

7.5.5
Test Requirements

For each measured E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

For Wide Area BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Table 7.5-1 and 7.5-2 for narrowband blocking and 7.5-3 for ACS. The reference measurement channel for the wanted signal is specified in Table 7.2-1 for each channel bandwidth and further specified in Annex A. 
For Medium Range BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables 7.5-1 and 7.5-2 for narrowband blocking and in Table 7.5-6 for ACS. The reference measurement channel for the wanted signal is specified in Table 7.2-4 for each channel bandwidth and further specified in Annex A.

For Local Area BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables 7.5-1 and 7.5-2 for narrowband blocking and 7.5-4 for ACS. The reference measurement channel for the wanted signal is specified in Table 7.2-2 for each channel bandwidth and further specified in Annex A.

For Home BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Table 7.5-1 and 7.5-2 for narrowband blocking and 7.5-5 for ACS. The reference measurement channel for the wanted signal is specified in Table 7.2-3 for each channel bandwidth and further specified in Annex A.

For the Public Safety LTE BS in Korea from 718 to 728 MHz in band 28, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables G-2.2, G-2.3, G-2.4 and G-2.5 for ACS in annex G.2 of [2]. The reference measurement channel for the wanted signal is A.1-3 for 10 MHz channel bandwidth and further specified in Annex A.
<Unchanged sections are omitted >
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