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1
Introduction
With the discussions of core maintenance topics ongoing in the NB-IoT Work Item [1], this contribution provides an overview of a number of corrections to the transmit timing requirement for NB-IoT.
2
Discussion
The UE transmit timing requirement for NB-IoT implements the endorsed agreements in [3] and is captured in Clause 7.20 of TS 36.133 [2].  The requirement is shown below with highlighting indicating potential areas for correction.

[image: image1]
Observation 1: In the introduction clause the UE category should be defined to be UE Category NB1.
Observation 2: In the introduction clause the uplink frame transmission equation is missing the factor Ts.

The following sentence in the requirements clause is not clear:

The UE is required to adjust its timing to within ±Te when the transmission timing error between the UE and the reference timing exceeds ±Te
The following issues are necessary to resolve with the requirement for UE timing adjustment:

1. This sentence is stand-alone and is not qualified with conditions.  It can be misunderstood to mean that a UE that is configured for RL>1 also has to autonomously adjust timing in order to meet this requirement.

2. It is not clear how a condition of transmission timing error exceeding +/- Te can actually happen.  Requirements state that the UE must conform to the timing error in its transmissions.

The suggested change is:

When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for NPUSCH the UE shall, when no repetitions are configured on the uplink or the repetition period is R=1, be capable of changing the transmission timing according to the received downlink frame of the serving NB-IoT cell except when the timing advance in clause 7.22 is applied such that the UE transmission timing error shall be less than or equal to ±Te where the timing error limit value Te is specified in Table 7.20.2-1.

UE transmission timing error shall be less than or equal to ±Te where the timing error limit value Te is specified in Table 7.20.2-1

Observation 3: The requirement for UE timing adjustment needs to be corrected.

Observation 4: The red font at the end of the clause needs to be removed.
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7.20	UE transmit timing for NB-IoT 


7.20.1	Introduction


The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place � EMBED Equation.3 ��� before the reception of the first detected path (in time) of the corresponding downlink frame from the reference NB-IoT cell. 


UE shall use the serving NB-IoT cell as the reference cell for deriving the UE transmit timing. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements. 


7.20.2	Requirements


The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.20.2-1. This requirement applies when it is the first transmission in a DRX cycle or the first transmission in a repetition period (R>1) for NPUSCH, the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH, or it is the NPRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the serving NB-IoT cell minus � EMBED Equation.3 ���. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the serving NB-IoT cell. NTA_Ref for NPRACH is defined as 0. � EMBED Equation.3 ��� (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in clause 7.22 was applied. NTA_Ref for other channels is not changed until next timing advance is received.


Table 7.20.2-1: Te Timing Error Limit


Downlink Bandwidth (MHz)�
Te_�
�
0.18�
[80*TS]�
�
Note 1:	TS is the basic timing unit defined in TS 36.211�
�



When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for NPUSCH the UE shall, when no repetitions are configured on the uplink or the repetition period is R=1, be capable of changing the transmission timing according to the received downlink frame of the serving NB-IoT cell except when the timing advance in clause 7.22 is applied. 


The UE is required to adjust its timing to within (Te when the transmission timing error between the UE and the reference timing exceeds ±Te.


When no repetition period is configured, or the configured repetition period is R=1, all adjustments made to the UE uplink timing shall follow these rules:


1)	The maximum amount of the magnitude of the timing change in one adjustment shall be 58.33*TS seconds.


2)	The minimum aggregate adjustment rate shall be 7*TS per second.


3)	The maximum aggregate adjustment rate shall be 58.33*TS per 200ms.


When a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission as defined above.
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