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1. Introduction
RAN1# sent RAN4 a LS regarding transent period

RAN1 had discussion regarding uplink transmissions for NR. From RAN1 perspective, uplink transmission of a short-duration may have:

· PUCCH in short-duration (1 or 2 symbols) within a slot
· Mini-slot
· Higher subcarrier spacing than that of LTE

· SRS (note that the detailed SRS design in short-duration is not finalized in RAN1 yet)

RAN1 asks RAN4 to study transient period (including feasible values especially the one(s) smaller than that of LTE) considering uplink transmission in the short-duration.

RAN1 also asks RAN4 whether or not the transient period(s) relates to transmission characteristics e.g., bandwidth and frequency location in a bandwidth, PSD, frequency-hopping during the transmission, carrier frequency.

Note that RAN1 will proceed with the design assuming that the transient period is smaller enough (significantly smaller than that of LTE) for NR to work well in the short duration
In addition to different slot structures mentioned in LS, for the design of ON OFF time mask, RAN1 agreement from RAN1#84Bis should be noted

Agreements:
· At least the following is studied for NR in order to reduce decoding latency
· RS used to start to demodulate a data transmission is located at the beginning of the time interval to which the data and associated RS for demodulation is physically mapped

· Other additional RS design associated with data demodulation is not precluded

No definite agreement on DMRS location exists but as mentioned above, due to low latency reasons, it is expected that DMRS can be the first symbol in the transmission as opposed to LTE where DMRS is fourth symbol. 
Transient period has impact on ON/Off time mask and between symbols intra sub-frame – TX AGC. This paper describes a proposal for On/Off time mask for 5G NR.  As the previous paper (2) had detailed example timing requirements that caused confusion, the diagrams have changed. Transients that occur inside the sub-frame such as in TX AGC update, have been considered.
2. Discussion

The transient time is considered to be outside, inside the sub-frame boundary, reducing system interference for other UEs in sub-frames immediately prior to this UE’s active sub-frame.

2.1. Typical Timing for 5G NR sub-6

Based on updates to ramp timing, the ramp-up/down profile in Figure 1is reasonable.  Although there is still uncertainty on the location of the transient time with respect to the sub-frame, outside, inside as above, inside, outside or outside, outside, the transient period for 5G NR sub-6 is 10 us.
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Figure 1: 5G NR sub-Frame ramp up/down Sub-6
2.2. Typical Timing for 5G NR mmW

For mmW  faster ramp times of 5 us are proposed.
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Figure 2: 5G NR sub-Frame ramp up/down mmW

2.3. Transients Internal sub-frame
The current LTE specification defines explicit exclusion periods when measuring EVM for transient periods.  Most exclusion periods are defined by TS 36.101 section 6.3.4 (ON/OFF Mask).  When not explicitly covered by this section then section 6.5.2.1 has a general statement that excludes any transient periods from EVM measurement – in the case of TX power change.  The same wording should apply to 5G NR.  For TX AGC updates and or any transient period within the sub-frame the transient times are the same as in On/Off Mask.  
TS 36.101 section 6.5.2.1 statement:

“The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and is one slot for the PUCCH and PUSCH in the time domain.. When the PUSCH or PUCCH transmission slot is shortened due to multiplexing with SRS, the EVM measurement interval is reduced by one symbol, accordingly. Likewise, when the PUSCH starting position is modified or when second last symbol is the ending symbol of the PUSCH sub-frame for Frame Structure Type 3, the EVM measurement interval is reduced accordingly. The PUSCH or PUCCH EVM measurement interval is also reduced when the mean power, modulation or allocation between slots is expected to change. In the case of PUSCH transmission, the measurement interval is reduced by a time interval equal to the sum of 5 μs and the applicable exclusion period defined in subclause 6.3.4, adjacent to the boundary where the power change is expected to occur. The PUSCH exclusion period is applied to the signal obtained after the front-end IDFT. In the case of PUCCH transmission with power change, the PUCCH EVM measurement interval is reduced by one symbol adjacent to the boundary where the power change is expected to occur.”
3. Conclusions
Propose transient times for 5G NR mmW and Sub-6 are as follows:

· Off to On time for sub-6, 10 us.

· On to Off time for sub-6, 10 us.
· Off to On time for mmW, 5 us.

· On to Off time for mmW, 5 us

To ensure all transient periods are excluded from EVM measurement, TS 36.101 section 6.5.2.1 should apply to 5G NR.  Transients within the sub-frame due to TX AGC changes or in case of self-contained sub-frame are the same as defined above for On/Off Mask.
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