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1. Overall Description:
RAN5 has started test case development for category NB1 UEs during the last meetings. During this time RAN5 has come with some open questions regarding a few of the minimum requirements specified by RAN4 in TS 36.101 for category NB1 UEs.

RAN5 kindly asks RAN4 to consider the observations made by RAN5 and to give guidance to RAN5 on how to treat the open questions.

a.) ON/OFF time mask: 
During discussions on the test case development for the ON/OFF time mask test in TS 36.521-1 clause 6.3.4F.1 [1] based on the minimum requirements specified by RAN4 in TS 36.101 clause 6.3.4F, RAN5 has noticed that the requirements are based on a per subframe basis as in the LTE single-carrier case.

However RAN5 has observed that based on TS 36.211 clause 10.1.2.3 the resource units available for NB-IoT are defined on a per slot basis with up to 16 slots per RU, compared to the LTE single carrier case where 1 RU corresponds to 1 slot. It is therefore unclear to RAN5 how to define the appropriate measurement periods for the ON time and OFF time given that the resource units for NB-IoT and LTE single carrier case are different, but the requirements are identical.
b.) UE power control:
The NB-IoT power control mechanism has been discussed in the last three RAN5 meetings, it is recognized that NB-IoT only supports open loop power control (TS 36.213 clause 16.2.1), the power setting tolerance during test can only achieve a +/- 10dB accuracy, including 9dB absolute power control tolerance as specified in TS 36.101 clause 6.3.5 and an additional 1dB test system uncertainty. 
At RAN5 2nd IoT Adhoc meeting held in October, it was found some of the requirements defined by RAN4 could not be verified since it’s impossible to set UE power to some certain levels taken the accuracy above into consideration [2]. The related requirements found are as below:

	Requirements
	Comments

	6.3.2F UE Minimum output power for category NB1
	This test verifies UE's ability to transmit with a broadband output power below the minimum power, i.e. -40dBm. 

In legacy LTE, it is tested by sending continuously TPC "down" commands to force UE transmit its minimum power.

But for NB-IoT without TPC commands the only way is to set a very low open loop target power and make UE transmit its lowest power, however, the open loop target power cannot be used below the minimum output power.

	6.3.5F.2
Relative power tolerance
	It is unclear to RAN5 how to test the requirements in this clause since the tolerances for each Power Step given in the minimum requirements are smaller than the power setting tolerance of +/- 10dB.

	6.5.2F.2
Carrier leakage
	0 dBm ≤ Output power: UE Output Power can be set in this range and the range can be tested.

-30 dBm ≤ Output power ≤ 0 dBm: UE Output Power can be set in this range and the range can be tested.

-40 dBm ≤ Output power < -30 dBm: UE power cannot be set to be within this range, as UEs that are within the allowed tolerance might be outside these boundaries. So the carrier leakage at this level cannot be tested.

	6.5.2F.3
In-band emissions
	Same observation for carrier leakage as for 6.5.2F.2.


2. Actions:
RAN5 kindly asks RAN4 to consider the above mentioned observations by RAN5 and to clarify to RAN5:
a.) ON/OFF time mask:
Is it appropriate for RAN5 to set the measurement time for the duration of the ON time to the number of slots in one resource unit as defined in TS 36.211 clause 10.1.2.3? RAN5 kindly asks RAN4 to indicate to RAN5 if the aforementioned assumption is valid and if required to adapt the minimum requirements. 
b.) UE power control:
Should RAN5 consider the test points/test cases mentioned in the table above as not testable and thus not develop test cases for these specific requirements? If not, RAN5 kindly asks RAN4 to give guidance to RAN5 on which power levels to set for each aforementioned test case.
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