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1. Introduction
In RAN5_IoT_Adhoc_1 (June 2016), the way forward in [1] was endorsed regarding NB-IoT test frequencies definition in TS 36.508. In this paper ([1]), 3 decisions were made: 
1. As a starting point, testing frequencies for all NB-IoT TRx test cases should be selected across the bands UE supports in the following way:
· @ low range of the lowest supported band 
· @ high range of the highest supported band

of the supported bands in (729MHz – 1GHz) AND (1805MHz – 2200MHz)
2. One sub-clause should be added to TS 36.508 for RF (section 5) defining NB-IoT test frequencies for TRx test cases based on  the decision above such that:
· As far as possible, frequency points should be made common to all operation modes
· Specify all these frequency points in common tables and indicate which band they belong to:
a. Table for bands in 729MHz – 1GHz range
b. Table for bands in 1805MHz – 2200MHz range
3. For each NB-IoT TRx test case, an analysis of the requirements should be carried out in order to check test case coverage if test frequency selection using low & high frequencies (as described in bullet point 1) was used. The results of such analysis should be presented as discussions papers to RAN5#72.

This document provides further insights on bullet point 2 and provides a proposal for 36.508 NB-IoT Test environment for RF Tests sub-clause. 
2. Discussion

a) Definition of tables defining testing frequency points:

Our understanding on the common table defining the test frequency points for NB-IoT TRx test cases is that the tables to be defined will have a format similar to the one defined below (some examples shown for reference): 

Table 1: Table for frequency bands in the frequency range below 1GHz

	Sub-set of NB-IoT frequency bands supported by the UE
	Low range test point

(NOTE 1)
	High range test point

(NOTE 1)

	5, 8, 12
	Low range frequency for Band 12
	High range frequency for Band 8

	12, 13, 17, 18, 19
	Low range frequency for Band 12
	High range frequency for Band 19

	…
	
	

	NOTE 1: Refer to section X.3.1 for testing frequencies associated to each frequency band and each operation mode


Table 2: Table for frequency bands in the frequency range above 1GHz

	Sub-set of NB-IoT frequency bands supported by the UE
	Low range test point

(NOTE 1)
	High range test point

(NOTE 1)

	2, 66
	Low range frequency for Band 2
	High range frequency for Band 66

	1, 2, 3
	Low range frequency for Band 3
	High range frequency for Band 1

	…
	
	

	NOTE 1: Refer to section X.3.1 for testing frequencies associated to each frequency band and each operation mode


For each table, the number of rows will be:
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 the combinations of n elements taken p at the same time, taking into account that nowadays there are 10 frequency bands in the frequency range below 1 GHz ( 5, 8, 12, 12, 17, 18, 19, 20, 26, 28) and 4 frequency bands in the frequency range above 1 GHz (1, 2, 3, 66)

Handling these tables (specifically the one for frequency bands below 1 GHz) is unfeasible and could become worse if new frequency bands are added for NB-IoT in the future.
Hence our proposal is to not define an explicit table as the one above but stating which the testing points should be verbally (refer to the proposal in Annex A below).
Both approaches are feasible from SS vendors’ implementation point of view and both will result on same optimized testing.
b) Different testing points for transmitter and receiver test cases:

It should be noticed that the approach endorsed of using low range of the lowest supported band and high range of the highest supported band should be considered separately for transmitter and receiver test cases, as it may result in different reference frequency bands depending on the frequency bands supported by the UE. 

For example: UE supporting frequency bands 5, 17, 20 and 28:
· In order to maximize the frequency range coverage, receiver test cases should use test points as shown below:

	Sub-set of NB-IoT frequency bands supported by the UE
	Low range test point

(NOTE 1)
	High range test point

(NOTE 1)

	5, 17, 20 and 28
	Low range frequency for Band 17
	High range frequency for Band 5

	…
	
	

	NOTE 1: Refer to section X.3.1 for testing frequencies associated to each frequency band and each operation mode


· However, for transmitter test cases, in order to maximize the frequency range coverage, the test points to be used should be:
	Sub-set of NB-IoT frequency bands supported by the UE
	Low range test point

(NOTE 1)
	High range test point

(NOTE 1)

	5, 17, 20 and 28
	Low range frequency for Band 28
	High range frequency for Band 20

	…
	
	

	NOTE 1: Refer to section X.3.1 for testing frequencies associated to each frequency band and each operation mode


Hence it is proposed to differentiate testing frequencies for transmitter and receiver test cases as shown in Annex A.
c) Definition of common frequency points to all operation modes:

In [1], it was endorsed that, as far as possible, frequency points should be made common to all operation modes for NB-IoT RF TRx  test cases. 

As described in [3] section 2.f, there are some constraints when defining NB-IoT test frequencies for each operation mode that makes difficult (if not impossible) to find a test frequency that can be common for all operation modes.

On the other hand, trying to select the same frequency for all operation modes, reduces the test coverage in terms of frequency for certain operation modes.

Additionally, in case the aim of having same test frequencies for all operation mode would be to reduce testing time, no test time optimization is expected in case more than one operation mode is tested, as operation mode is signalled in NPBCH and needs to be changed between operation modes.
Hence it is proposed to keep test frequency definitions for each operation mode as proposed in [2] and [3] (resubmitted as [4] and [5]) adding section described in Annex A in this document.

3. Conclusion
Further insights on NB-IoT RF test frequencies for TRx test cases reviewing one of the agreements achieved in 3GPP RAN WG5 NB-IoT Ad-hoc#1 have been provided according to section 2. 

It is proposed to endorse the proposal for 36.508 NB-IoT Test environment for RF Tests sub-clause described in Annex A. 
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Annex A : Proposal for TS 36.508
Y.6
NB-IoT Test frequencies for TRx Tests
Unless otherwise specified by each test case, testing frequencies for all NB-IoT TRx test cases (sections 6 and 7 in TS 36.521-1) should be selected across the bands UE supports in the following way:
Among all frequency bands ranges below 1GHz supported by the UE, testing points are defined as:
· @ low range of the lowest supported band 

· @ high range of the highest supported band

If the UE does not support any frequency band below 1GHz, these test points are not applicable.
Among all frequency bands ranges above 1GHz supported by the UE, testing points are defined as:

· @ low range of the lowest supported band 

· @ high range of the highest supported band

If the UE does not support any frequency band above 1GHz, these test points are not applicable.
For transmitter test cases (section 6 in TS 36.521-1), UL frequencies should be considered on the test frequency selection algorithm described above, while DL frequencies should be used for receiver test cases (section 7 in TS 36.521-1).
Refer to section X.3.1 for testing frequencies associated to each frequency band and each operation mode.
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