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1	Introduction
RAN4 received LS [1] from RAN5 on NB-IoT UE RF issues. This contribution proposes actions based on the LS and how to respond.

2	Discussion
2.1	ON/OFF time mask
RAN5 raised following issue on UE 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.
The issue seems to be that for LTE the minimum transmit ON and OFF power measurement period is defined to be one subframe. This is not suitable for NB-IoT where minimum transmission time is 1 resource unit. RU length varies from 1 ms to 32 ms depending on subcarrier spacing and number on tones. Following modification to RAN4 spec is proposed
******************** Proposed change *************************************
6.3.4F	ON/OFF time mask for category NB1
6.3.4F.1	General ON/OFF time mask
E-UTRA general ON/OFF time mask in subclause 6.3.4.1 applies for category NB1 UE with an exception that the OFF power measurement period is defined as a duration of at least one RU excluding any transient periods and the ON power is defined as the mean power over one RU excluding any transient period.
 ****************************************************************************************
2.2	UE power control
2.2.1	UE Minimum output power for category NB1
RAN5 notes that it cannot set the UE power below – 40 dBm and considering the open loop tolerances this might lead to a situation that a good UE is failing, at least this is our understanding of the issue. RAN4 has two options we can ask what is the lowest level RAN5 can test and then use that as test criteria or advice RAN5 not to test. Perhaps the first option would be best way forward. 
	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.



2.2.2	Relative power tolerance
RAN5 is referring to absolute power tolerance requirement which applies to first transmission and transmission after a gap larger than 20 ms.	
	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.



However the intention of the requirement is to ensure that the NPRACH transmissions after the initial NPRACH transmission which have different power level and are sent within 20 ms are sent with better accuracy than absolute power tolerance.
Proposed answer: Absolute power tolerance only applies to first NPRACH transmission and NPRACH transmissions after a 20 ms gap. NPRACH transmissions after the initial NPRACH transmission which have different power level and are sent within 20 ms are must full fill relative power tolerance as defined in 6.3.5F.2.

2.2.3	Carrier leakage and in-band emissions
These requirements have different values for different output power. RAN5 notes that it cannot set the UE to power range 40 dBm ≤ Output power < -30 dBm and there fore test it. It can set the UE to two higher power level ranges of 0 dBm ≤ Output power and -30 dBm ≤ Output power ≤ 0 dBm. Given that RAN5 can test most of the UE output power range and especially the most critical ones it is proposed to give guidance not to test.

Proposed answer: RAN4 confirms that for carrier leakage and in-band emissions for output power range of 40 dBm ≤ Output power < -30 dBm can be left untested.


3	Conclusions
In this contribution we have made following proposal.

Proposal: Modification of NB-IoT ON/OFF time mask clause to indicate that measurement period are 1 RU not 1 subframe.

Proposed answer for minimum output power: RAN 4 would like to ask from RAN5 what is the lowest minimum output power level that could be used in the test specification and does RAN5 see any issue of using that as test criteria?
Proposed answer for relative power tolerance: Absolute power tolerance only applies to first NPRACH transmission and NPRACH transmissions after a 20 ms gap. NPRACH transmissions after the initial NPRACH transmission which have different power level and are sent within 20 ms are must full fill relative power tolerance as defined in 6.3.5F.2.
Proposed answer for carrier leakage and in-band emissions: RAN4 confirms that for carrier leakage and in-band emissions output power range 40 dBm ≤ Output power < -30 dBm can be left untested.
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