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1 Introduction
I this tdoc we further develop the BS transients requirements based on the decisions in RAN4 NR Ad Hoc #2. The current Way Forward, has a range of 3 to 5 µs and we argue that the requirement 3 µs should be adopted in the 3GPP standard.
2 Discussion
A couple of relevant requirements were approved In RAN4 NR Ad Hoc #2.
2.1 Decisions from RAN4 Ad Hoc NR #2

The BS Cell Phase Sync requirement was approved to be [1]:
	Cell phase synchronisation

· Definition
· Cell phase synchronization accuracy is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas.

· Minimum requirement
· The cell phase synchronization accuracy measured at BS antenna connectors shall be better than [3µs].




The BS transient requirement Way Forward [2], stated:
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On the UE side if was decided in [3] to be:
	…
RAN4 has discussed transient period for NR in respect of RAN1 LS. RAN4 has concluded that UE transient period will limit the time from OFF state to ON state and ON state to OFF.  The transient period is less dependent on bandwidth and subcarrier spacing but dependent on carrier frequency and UE architecture. For frequencies below 6 GHz, UE transient period for NR is 10 µsec.  For frequencies above 24 GHz, UE transient period for NR is 5 µsec. For self-contained subframe operation, the transient period will be discussed further in RAN4 and RAN1 to discuss possible mitigation of transient period.
…


2.2 GP Dimensioning

The GP is a function of:
The total allocated guard period TGUARD ≥ max TDL_UL + max TAoffset.

Max TDL_UL and Max TAoffset are derived from earlier expressions in [4]:
TDL_UL ≥ TSync + max ((TBS on( off + Tprop_BS2BS), (TUE off( on + αNLOS *2*Tprop_cell edge))
TAoffset ≥ TSync + max ((TBS off( on), (TUE on( off + Tprop_UE2UE))
This leads to the following expression for TGUARD:
TGUARD ≥ 2* TSync + max ((TBS on( off + Tprop_BS2BS), (TUE off( on + αNLOS *2*Tprop_cell edge)) + 
+ max ((TBS off( on), (TUE on( off + Tprop_UE2UE))

From this we can conclude that the Max of BS and UE transients dimensions the GP. Given the decisions stated in section 2.1, we can already now conclude that the UE transients will somewhat dimension the GP. However as seen in the equation above it is a max of different expression where the base station part includes (TBS on( off + Tprop_BS2BS).  The Tprop_BS2BS depends on different various factors with dependencies not always easy to predict and analyze. In [5] a concern that Tprop_BS2BS could be dimensioning was raised. From the expression, it can be seen that a smaller TBS on( off would compensate for a larger Tprop_BS2BS.
2.3 BS Interference

From above and the fact that the interference scenarios are different as well as consequences, we should still optimize BS transients to reduce BS to BS interference. This also to allow for flexible deployments in complex mixed scenarios that could be expected for mmWave systems. 
In [5] several solutions are listed to avoid BS to BS interference like: GP dimensioning and to improve the antenna isolation between interfering base stations.

In addition, energy efficiency is a key feature in a lean NR architecture, to allow for energy saving techniques like Symbol Based Power Save (SBPS), the transient times must be kept short (see also [6]). More precise the transient times must relate to the reduced symbol durations at mmWave. In addition to energy cost savings, such energy efficiency features are also a pre-requisite to reduce thermal dissipation and thereby allowing small form factor base stations.   

To summarize a shorter BS transient would lower the overall BS to BS interference, improve BS energy efficiency and generally reduce GP overhead.
In TS 36.104, we have a shorter BS transient at 17 µs compared to a UE transient at 20 µs.

Given the arguments above we propose:

Proposal: Transient period length of [3 us] for above 24GHz.
3 Conclusion

Proposal: Transient period length of [3 us] for above 24GHz.
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BS transient period for OFF to ON and ON to OFF for NR should be specified in below table. 


The transient period for above 24GHz is expected to be decided in the next RAN4 meeting.


The power supply to derive the PA component and power consumption should be also taken into account for this transient period for above 24GHz;








