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Discussion and Endorsement
1 Introduction

The Rel-14 NB-IOT WI is already 100% done in RAN4. Corresponding core requirement is included in TS 36.101. How to organize the test cases and test applicability in RAN5 needs further discussion. In GCF there was an opinion that test requirements from different releases shall be split to different test cases, which will improve the usability of test specification. Also the easy maintenance of RAN5 specification shall be considered.

2 Discussion

The Rel-14 NB-IoT core requirements are introduced to TS 36.101 based on Rel-13 NB-IoT test cases, and the changes are mainly in 2 types of formats:

1. Type 1:
Change ‘NB1’ to ‘NB1 and NB2’ in the descriptions, without any change to the minimum requirements.

2. Type 2:
Besides adding ‘NB2’ in the description, also changes to minimum requirements are introduced.
2.1 Type 1 test cases
Test case 6.3.2F in TS 36.101 is an example of type 1 test cases. Only ‘NB2’ is added to the description. The revision marks show the changes from Rel-13 to Rel-14.
<TS 36.101>
6.3.2F
UE Minimum output power for category NB1 and NB2
For category NB1 and NB2 UE the single-tone and multi-tone transmission minimum output power requirement for the channel bandwidth is -40 dBm. For 3.75kHz sub-carrier spacing the minimum output power is defined as mean power in one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the minimum output power is defined as mean power in one sub-frame (1ms).
In RAN5 specifications, it is proposed to reuse the Rel-13 test case, and change following part:

In TS 36.521-1:
1. TC Title. Adding ‘NB2’;

2. Test applicability: Adding Rel 14 NB2;

3. Minimum requirement: Aligning with TS 36.101.

<TS 36.521-1>
6.3.2F
Minimum Output Power for category NB1 and NB2
6.3.2F.1
Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
6.3.2F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.
This test case applies to all types of UE release 14 and forward of category NB2.
2.1.1.1 6.3.2F.3
Minimum conformance requirements

For category NB1 and NB2 UE the single-tone and multi-tone transmission minimum output power requirement for the channel bandwidth is -40 dBm. For 3.75kHz sub-carrier spacing the minimum output power is defined as mean power in one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the minimum output power is defined as mean power in one sub-frame (1ms).

The normative reference for this requirement is TS 36.101 [2] clause 6.3.2F.
In TS 36.521-2:
1. Test applicability table: Adding an additional line for Rel-14 NB2;

2. Test condition table: Adding a new test condition for Rel-14 NB2
3. Test band table: Change ‘NB1’ to ‘NB1 and NB2’
<TS 36.521-2>
Table 4.1-1: Applicability of RF conformance test cases, ref. TS 36.521-1 [1]
	6.3.2F
	Minimum Output Power for category NB1 and NB2
	Rel-13
	C112b
	UE supporting category NB1
	D12, D13
	HD-FDD
	

	
	
	Rel-14
	Cxxx
	UE supporting category NB2
	D12, D13
	HD-FDD
	


Table 4.1-1a: Applicability of RF conformance test cases Conditions
	C112b
IF (A.4.1-1/8 AND A.4.3-4c/1) THEN R ELSE N/A

	Cxxx
IF (A.4.1-1/8 AND A.4.3-4c/2) THEN R ELSE N/A


Table 4.1-1b: Tested Bands Selection Criteria

	D12
	A.4.3-3 AND { category NB1 and NB2 Bands < 1GHz}
	Lowest and highest category NB1 and NB2 Bands supported below 1GHz

(Note 2)

	D13
	A.4.3-3 AND { category NB1 and NB2 Bands > 1GHz}
	Lowest and highest category NB1 and NB2 Bands supported above 1GHz

(Note 3)


Proposal 1:
For type 1 test cases, reuse the Rel-13 test cases and add Rel-14 NB2 related information in TS 36.521-1 and TS 36.521-2.
2.2 Type 2 test cases

Test case 6.2.2F in TS 36.101 is an example of type 2 test cases. Besides adding ‘NB2’ to the description, additional minimum requirement for Power Class 6 UE is added. The revision marks show the changes from Rel-13 to Rel-14.

<TS 36.101>
6.2.2F
UE maximum output power for category NB1 and NB2
Category NB1 and NB2 UE Power Classes are specified in Table 6.2.2F-1 and define the maximum output power for any transmission bandwidth within the category NB1 or NB2 channel bandwidth. For 3.75 kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one sub-frame (1ms).

Table 6.2.2F-1: UE Power Class

	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)
	Class 6 (dBm)
	Tolerance (dB)

	1
	23
	±2
	20
	±2
	14
	±2.5

	2
	23
	±2
	20
	±2
	14
	±2.5

	3
	23
	±2
	20
	±2
	14
	±2.5

	5
	23
	±2
	20
	±2
	14
	±2.5

	8
	23
	±2
	20
	±2
	14
	±2.5

	11
	23
	±2
	20
	±2
	14
	±2.5

	12
	23
	±2
	20
	±2
	14
	±2.5

	13
	23
	±2
	20
	±2
	14
	±2.5

	17
	23
	±2
	20
	±2
	14
	±2.5

	18
	23
	±2
	20
	±2
	14
	±2.5

	19
	23
	±2
	20
	±2
	14
	±2.5

	20
	23
	±2
	20
	±2
	14
	±2.5

	25
	23
	±2
	20
	±2
	14
	±2.5

	26
	23
	±2
	20
	±2
	14
	±2.5

	28
	23
	±2
	20
	±2
	14
	±2.5

	31
	23
	±2
	20
	±2
	14
	±2.5

	66
	23
	±2
	20
	±2
	14
	±2.5

	70
	23
	±2
	20
	±2
	14
	±2.5


In RAN5 specifications, in order to avoid mixing requirements of different releases in one test case, we have 2 options to treat the Rel-14 requirement.

Option 1: Changing the applicability of existing Rel-13 test case to only Rel-13; Adding a new test case for Rel-14 and forward testing all the Rel-14 requirements.
In TS 36.521-1:
1. Change test applicability of old test case to only Rel-13;

2. Add a new test case testing Rel-14 requirement for NB1 and NB2 UEs;
<TS 36.521-1>
6.2.2F
UE Maximum Output Power for category NB1

6.2.2F.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.2F.2
Test applicability

This test case applies to all types of UE release 13 category NB1.

[…]
6.2.2FA
UE Maximum Output Power for category NB1 and NB2
6.2.2FA.1
Test purpose

Same as test purpose defined in 6.2.2F.1.

6.2.2FA.2
Test applicability

This test case applies to all types of UE release 14 and forward of category NB1 and NB2.
6.2.2FA.3
Minimum conformance requirements

Category NB1 and NB2 UE Power Classes are specified in Table 6.2.2FA-1 and define the maximum output power for any transmission bandwidth within the category NB1 or NB2 channel bandwidth. For 3.75kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one sub-frame (1ms).
Table 6.2.2F-1: UE Power Class

	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)
	Class 6 (dBm)
	Tolerance (dB)

	1
	23
	±2
	20
	±2
	14
	±2.5

	2
	23
	±2
	20
	±2
	14
	±2.5

	3
	23
	±2
	20
	±2
	14
	±2.5

	4
	23
	±2
	20
	±2
	14
	±2.5

	5
	23
	±2
	20
	±2
	14
	±2.5

	8
	23
	±2
	20
	±2
	14
	±2.5

	11
	23
	±2
	20
	±2
	14
	±2.5

	12
	23
	±2
	20
	±2
	14
	±2.5

	13
	23
	±2
	20
	±2
	14
	±2.5

	14
	23
	±2
	20
	±2
	14
	±2.5

	17
	23
	±2
	20
	±2
	14
	±2.5

	18
	23
	±2
	20
	±2
	14
	±2.5

	19
	23
	±2
	20
	±2
	14
	±2.5

	20
	23
	±2
	20
	±2
	14
	±2.5

	21
	23
	±2
	20
	±2
	14
	±2.5

	25
	23
	±2
	20
	±2
	14
	±2.5

	26
	23
	±2
	20
	±2
	14
	±2.5

	28
	23
	±2
	20
	±2
	14
	±2.5

	31
	23
	±2
	20
	±2
	14
	±2.5

	66
	23
	±2
	20
	±2
	14
	±2.5

	70
	23
	±2
	20
	±2
	14
	±2.5

	71
	23
	±2
	20
	±2
	14
	±2.5

	72
	23
	±2
	20
	±2
	14
	±2.5

	73
	23
	±2
	20
	±2
	14
	±2.5

	74
	23
	±2
	20
	±2
	14
	±2.5

	85
	23
	±2
	20
	±2
	14
	±2.5


The normative reference for this requirement is TS 36.101 clause 6.2.2F.
6.2.2FA.4
Test description
Same as test description defined in 6.2.2F.4 with Table 6.2.2F.5-1 replaced by Table 6.2.2FA.5-1.

6.2.2FA.5
Test requirements

The maximum output power, derived in step 2 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.2FA.5-1.

Table 6.2.2FA.5-1: UE Power Class test requirement

	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)
	Class 6 (dBm)
	Tolerance (dB)

	1
	23
	±2.7
	20
	±2.7
	14
	±3.2

	2
	23
	±2.7
	20
	±2.7
	14
	±3.2

	3
	23
	±2.7
	20
	±2.7
	14
	±3.2

	4
	23
	±2.7
	20
	±2.7
	14
	±3.2

	5
	23
	±2.7
	20
	±2.7
	14
	±3.2

	8
	23
	±2.7
	20
	±2.7
	14
	±3.2

	11
	23
	±2.7
	20
	±2.7
	14
	±3.2

	12
	23
	±2.7
	20
	±2.7
	14
	±3.2

	13
	23
	±2.7
	20
	±2.7
	14
	±3.2

	14
	23
	±2.7
	20
	±2.7
	14
	±3.2

	17
	23
	±2.7
	20
	±2.7
	14
	±3.2

	18
	23
	±2.7
	20
	±2.7
	14
	±3.2

	19
	23
	±2.7
	20
	±2.7
	14
	±3.2

	20
	23
	±2.7
	20
	±2.7
	14
	±3.2

	21
	23
	±2.7
	20
	±2.7
	14
	±3.2

	25
	23
	±2.7
	20
	±2.7
	14
	±3.2

	26
	23
	±2.7
	20
	±2.7
	14
	±3.2

	28
	23
	±2.7
	20
	±2.7
	14
	±3.2

	31
	23
	±2.7
	20
	±2.7
	14
	±3.2

	66
	23
	±2.7
	20
	±2.7
	14
	±3.2

	70
	23
	±2.7
	20
	±2.7
	14
	±3.2

	71
	23
	±2.7
	20
	±2.7
	14
	±3.2

	72
	23
	±2.7
	20
	±2.7
	14
	±3.2

	73
	23
	±2.7
	20
	±2.7
	14
	±3.2

	74
	23
	±2.7
	20
	±2.7
	14
	±3.2

	85
	23
	±2.7
	20
	±2.7
	14
	±3.2


In TS 36.521-2:
1. Add test applicability for the new test case testing Rel-14 requirement for NB1 and NB2 UEs;
<TS 36.521-2>
Table 4.1-1: Applicability of RF conformance test cases, ref. TS 36.521-1 [1]
	6.2.2F
	UE Maximum Output Power for category NB1
	Rel-13
	C112b
	UE supporting category NB1
	D11
	HD-FDD
	

	6.2.2FA
	UE Maximum Output Power for category NB1 and NB2
	Rel-14
	Cyyy
	UE supporting category NB1 or  NB2
	D11
	HD-FDD
	


Table 4.1-1a: Applicability of RF conformance test cases Conditions
	C112b
IF (A.4.1-1/8 AND A.4.3-4c/1) THEN R ELSE N/A

	Cyyy
IF (A.4.1-1/8 AND (A.4.3-4c/1 or A.4.3-4c/2) THEN R ELSE N/A


Table 4.1-1b: Tested Bands Selection Criteria

	D11
	A.4.3-3 AND category NB1 and NB2
	All supported category NB1 and NB2 Bands


Option 2: Reusing the existing Rel-13 test case to test the requirements overlapped between Rel-13 and Rel-14; Adding a new Rel-14 test case for the Rel-14 particular requirements.
In TS 36.521-1:
1. Change test applicability of old test case to add Rel-14 NB2;

2. Add a new test case including only the Rel-14 particular requirements.
<TS 36.521-1>
6.2.2F
UE Maximum Output Power for category NB1 and NB2
6.2.2F.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2.2F.2
Test applicability

This test case applies to all types of UE release 13 and forward of category NB1.
This test case applies to all types of UE release 14 and forward of category NB2.
[…]
6.2.2FA
UE Maximum Output Power for category NB1 and NB2/Power Class 6
6.2.2FA.1
Test purpose

Same as test purpose defined in 6.2.2F.1.

6.2.2FA.2
Test applicability

This test case applies to all types of UE release 14 and forward of category NB1 and NB2.
6.2.2FA.3
Minimum conformance requirements

Category NB1 and NB2 UE Power Classes are specified in Table 6.2.2FA-1 and define the maximum output power for any transmission bandwidth within the category NB1 or NB2 channel bandwidth. For 3.75kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one sub-frame (1ms).
Table 6.2.2FA-1: UE Power Class

	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)
	Class 6 (dBm)
	Tolerance (dB)

	1
	23
	±2
	20
	±2
	14
	±2.5

	2
	23
	±2
	20
	±2
	14
	±2.5

	3
	23
	±2
	20
	±2
	14
	±2.5

	4
	23
	±2
	20
	±2
	14
	±2.5

	5
	23
	±2
	20
	±2
	14
	±2.5

	8
	23
	±2
	20
	±2
	14
	±2.5

	11
	23
	±2
	20
	±2
	14
	±2.5

	12
	23
	±2
	20
	±2
	14
	±2.5

	13
	23
	±2
	20
	±2
	14
	±2.5

	14
	23
	±2
	20
	±2
	14
	±2.5

	17
	23
	±2
	20
	±2
	14
	±2.5

	18
	23
	±2
	20
	±2
	14
	±2.5

	19
	23
	±2
	20
	±2
	14
	±2.5

	20
	23
	±2
	20
	±2
	14
	±2.5

	21
	23
	±2
	20
	±2
	14
	±2.5

	25
	23
	±2
	20
	±2
	14
	±2.5

	26
	23
	±2
	20
	±2
	14
	±2.5

	28
	23
	±2
	20
	±2
	14
	±2.5

	31
	23
	±2
	20
	±2
	14
	±2.5

	66
	23
	±2
	20
	±2
	14
	±2.5

	70
	23
	±2
	20
	±2
	14
	±2.5

	71
	23
	±2
	20
	±2
	14
	±2.5

	72
	23
	±2
	20
	±2
	14
	±2.5

	73
	23
	±2
	20
	±2
	14
	±2.5

	74
	23
	±2
	20
	±2
	14
	±2.5

	85
	23
	±2
	20
	±2
	14
	±2.5


The normative reference for this requirement is TS 36.101 clause 6.2.2F.
6.2.2FA.4
Test description
Same as test description defined in 6.2.2F.4 with Table 6.2.2F.5-1 replaced by Table 6.2.2FA.5-1.

6.2.2FA.5
Test requirements

The maximum output power, derived in step 2 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2.2FA.5-1.

Table 6.2.2FA.5-1: UE Power Class test requirement

	Class 6 (dBm)
	Tolerance (dB)

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2

	14
	±3.2


In TS 36.521-2:
1. Add an additional line for the old test case for Rel-14 NB2 UEs.
2. Add test applicability for the new test case testing Rel-14 requirement for NB1 and NB2 UEs;
<TS 36.521-2>
Table 4.1-1: Applicability of RF conformance test cases, ref. TS 36.521-1 [1]
	6.2.2F
	UE Maximum Output Power for category NB1 and NB2
	Rel-13
	C112b
	UE supporting category NB1
	D11
	HD-FDD
	

	
	
	Rel-14
	Cxxx
	UE supporting category NB2
	D11
	HD-FDD
	

	6.2.2FA
	UE Maximum Output Power for category NB1 and NB2/Power Class 6
	Rel-14
	Cyyy
	UE supporting category NB1 or  NB2
	D11
	HD-FDD
	


Table 4.1-1a: Applicability of RF conformance test cases Conditions
	C112b
IF (A.4.1-1/8 AND A.4.3-4c/1) THEN R ELSE N/A

	Cxxx
IF (A.4.1-1/8 AND A.4.3-4c/2) THEN R ELSE N/A

	Cyyy
IF (A.4.1-1/8 AND (A.4.3-4c/1 or A.4.3-4c/2) THEN R ELSE N/A


Table 4.1-1b: Tested Bands Selection Criteria

	D11
	A.4.3-3 AND category NB1 and NB2
	All supported category NB1 and NB2 Bands


Comparing the 2 options, the option 2 is align with the common procedure in RAN5 and is more recommended.
Proposal 2:
For type 2 test cases, adopt option 2, i.e. reusing the existing Rel-13 test case to test the requirements overlapped between Rel-13 and Rel-14 and adding a new Rel-14 test case for the Rel-14 particular requirements.
3 Conclusion
Based on above discussion, it is proposed that RAN5 endorse following proposals:
Proposal 1:
For type 1 test cases, reuse the Rel-13 test cases and add Rel-14 NB2 related information in TS 36.521-1 and TS 36.521-2.

Proposal 2:
For type 2 test cases, adopt option 2, i.e. reusing the existing Rel-13 test case to test the requirements overlapped between Rel-13 and Rel-14 and adding a new Rel-14 test case for the Rel-14 particular requirements.
Option 1: Changing the applicability of existing Rel-13 test case to only Rel-13; Adding a new test case for Rel-14 and forward testing all the Rel-14 requirements.

Option 2: Reusing the existing Rel-13 test case to test the requirements overlapped between Rel-13 and Rel-14; Adding a new Rel-14 test case for the Rel-14 particular requirements.
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