
3GPP TSG-RAN WG4 Meeting #84
R4-1707651
Berlin, Germany, 21st-25th August , 2017
Source:

Ericsson

Title:


Shorten TTI: UE transient period
Agenda item:

8.27.2.2.1
Document for:
Discussion
1 Introduction
The new work item processing time reduction and Shorten TTI was approved for the support of massive number of devices in narrow bandwidth [1]. 

In last RAN4 meeting, a way forward [2] has been agreed on the need of further simulations to select in between 5 and 10us for the transient time.
During last RAN4 NR AH meeting, a LS Reply related to NR UE transient period [3] has been endorsed.

In this contribution, we are discussing further outcomes of those documents and are proposing conclusion on UE transient period when supporting sTTI feature.

2 Discussion 
During last RAN4 NR AH, further simulation results [4] were presented, partly based on the agreed simulation assumptions in [2], showing the system performance impacts for different transient time values. A LS Reply was then endorsed during that same meeting, mentioning the agreed UE transient time for NR and for frequencies below 6 GHz would be 10s. 
Considering the effort needed to run additional simulations and as the 10us value was one (the highest one) of the 2 candidate values previously agreed in the Way Forward [2], to keep consistency with NR UE, we would then propose to specify the UE transient time for sTTI to be 10us as well. Note this would have some impacts on sTTI system performances, especially when using 64QAM modulation.
Proposal 1: UE maximum transient time when supporting sTTI shall be 10s.
What’s remaining to be discussed then from [2], is the need of specifying an additional ON-OFF transition step. 

As it was extensively discussed in previous meetings and via emails, to get more realistic simulation results, UE vendors proposed to modelize the ON-OFF transient period using a linear in dB model. Conclusions on sTTI system performances are so now based on this model. 
For BS demodulation algorithms to reuse this model and secure similar sTTI system performances, such model should be based on a minimum set of requirements in TS 36.101.
But there is no requirement today in TS 36.101 that would guarantee such UE behaviour during ON-OFF transient period. This would justify adding a new transition step requirement for this ON-OFF transient period.
Proposal 2: An additional transition step requirement shall be added when specifying ON-OFF transient period for sTTI.
This new requirement should be based on:
· The transient time value, which is 10s.

· The output power slope from ON to OFF when UE is transmitting at max. power.

This slope is defined by the 2 following points: 

·  23 dBm when UE is ON (t=0s).

· -50 dBm when UE is OFF (t=10s).

One option is so to specify following transition step: after 3us, UE shall have reduced its output power by (23+50) * 3 / 10 = 21.9 dBm, as long as it has not reached the transmit OFF power requirement.
Proposal 3: Specify following step in ON/OFF time mask for sTTI: UE shall have reduced its output power by 21.9 dBm after 3 s, as long as it has not reached the transmit OFF power requirement. 
3 Conclusion
In this contribution, we further discussed UE ON-OFF transient period and made following proposals.
Proposal 1: UE maximum transient time when supporting sTTI shall be 10s.
Proposal 2: An additional transition step requirement shall be added when specifying ON-OFF transient period for sTTI.
Proposal 3: Specify following step in ON/OFF time mask for sTTI: UE shall have reduced its output power by 21.9 dBm after 3 s, as long as it has not reached the transmit OFF power requirement.
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