
3GPP TSG-RAN WG4 Meeting #84bis
  R4-171xxxx
Dubrovnik, Croatia, 9-13 October 2017


Source:
Nokia, Nokia Shanghai Bell
Title:
Discussion on BS On/Off transient period requirement for Range 2 NR
Agenda item:
9.5.3.6.2
Document for:
Approval
1. Introduction
During RAN4 NR AH#3 companies further discussed proposals for final requirement of NR BS On/Off transient period. Current proposals are 3us and 4us and further analysis has been requested. Performance degradation have been indicated as the metric to justify the final choice.
This contribution analyses the difference between proposed values of NR BS On/Off transient period for Range 2 from the point of view of UL performance degradation caused by gNB-gNB interference when switching from DL to UL.
2. Discussion
Subject of the discussion is requirement for Range 2, where available SCS is 60kHz and 120kHz, which lead to guard period between UL and DL subframes of 17.9us and 8.9us respectively, assuming guard period equal to 1 symbol.
Guard period between UL and DL subframes determines the max allowed synchronisation error between TDD gNBs when switching from DL to UL. Example illustration of time misalignment between subframes of two gNBs is presented on Figure 1, where:
Tsync_error_max states for max allowed time synchronisation error between gNBs,
T_GP states for guard period between UL and DL subframes of single gNB,
TA states for time advance offset of UL subframe,
Tprop states for propagation time between two gNBs,
Ton_off states for gNB On/Off transient period.
Tsync_error_max = T_GP – TA – Tprop – Ton_off






(1)
The gNB-NB interference during DL(UL switching occurs when the serving gNB receives the data transmitted by the UE and other gNB simultaneously. Figure 1 shows the case at critical, from the gNB1 point of view. It can be observed that the end of the transmission data from gNB2 and first transmission data from UE served by gNB1 arrive at the gNB1 at the same time, which leads to interference and UL performance degradation for gNB1. 
As expressed by equation (1), in case of constant guard period, propagation time and time advance offset the max allowed synchronisation error time can be increased by reduction of On/Off transient period, which leads to decrease of probability of interference occurrence.
Observation 1: Reduction of BS On/Off transient period leads to decrease of probability of interference occurrence between gNBs during DL(UL switching.
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Figure 1. gNB-gNB interference during DL(UL switch
Additionally, it should be noted that the difference of 1us between the discussed proposals (3us and 4us) is equal to 300m of propagation between gNBs, i.e. 3us of Ton_off allows for 300m longer Inter-site distance between gNBs in comparison to Ton_off=4us for the same Tsync_error_max.
Observation 2: 3us of Ton_off allows for 300m longer Inter-site distance between gNBs in comparison to Ton_off=4us for the same allowed Tsync_error_max.

From previous discussions in RAN4 it can be concluded that the main arguments against lower value of discussed requirement, i.e. 3us, is no impact on performance in comparison to 4us or 5us and potential complexity of power amplifier designs. Taking into account observations 1 and 2 presented above, it can be summarized that first argument is not valid as impact on UL performance can be noticed. In regards to implementation feasibility and complexity, according to Nokia’s internal study, BS On/Off transient period of 3us, or even shorter, is feasible and cost acceptable, especially when considering its positive influence on cell range and performance.

Taking the abovementioned argumentation into account, following proposal is presented:

Proposal: Specify 3us as BS On/Off transient period requirement for Range 2 NR. 
3. Conclusion

This contribution presents our view on BS On/Off transient period requirement for mmWave NR. Following proposal is made:

Observation 1: Reduction of BS On/Off transient period leads to decrease of probability of interference occurrence between gNBs during DL(UL switching.
Observation 2: 3us of Ton_off allows for 300m longer Inter-site distance between gNBs in comparison to Ton_off=4us for the same allowed Tsync_error_max.
Proposal: Specify 3us as BS On/Off transient period requirement for Range 2 NR. 
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