
3GPP TSG-RAN WG4 Meeting RAN4#84                         R4-1707968
Berlin, Germany, 21–25, Aug 2017
Agenda item:
9.5.3.4
Source: 
ZTE
Title: 
Discussion on TDD ON/OFF requirement for NR BS
Document for:
Approval
1. Introduction 
In last NR AH#2 meeting, there are extensive discussions on TDD ON/OFF transient period of both below 6GHz and mmWave NR BS, however there are some remaining issues left for further discussion in the WF. Therefore in this contribution, we want to share some further considerations. 
2. Discussion  
2.1 TDD ON/OFF transient time:
During the last meeting, transient period of range1 NR BS has been approved as 10us for both OFF to ON and ON to OFF. However for range2 transient period, there are some different opinions raised during the meeting, the proposed values are ranging from 3us to 5us. As indicated in the WF, how fast the transient period could be achieved highly depends on how power supply to derive the PA component, higher power to derive the PA could achieve shorter transient period, however this would result in higher power assumption. In addition, considering the TDD ON/OFF transient period or TDD DL/UL transient period of NR BS will be more frequent than that of legacy TDD LTE, therefore keeping the transient period as the reasonable larger value will bring some benefits from RRU power consumption point of view and freedom of power supply design. 
For the range2 NR BS, transient period from OFF to ON can be as shortest as 5μs, and transient period from ON to OFF can be shortest as 5μs.
	· 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;

BS transient period
Transient period length [us] for sub 6GHz
Transient period length [us] for above 24GHz
OFF to ON
10
[3~5]
ON to OFF
10
[3~5]



Proposal 1: for range2 NR BS, the TDD OFF/ON and ON/OFF transient period could be 5us. 
2.2 TDD ON/OFF power: 

For the OFF power of NR BS, there are several open issues needed for further discussion, in the following section, we try to go through one by one to figure out the issues. 
Q1: TRP or EIRP as measurement metric for OFF power?
During the RAN4#83 meeting, the WF on Tx OFF power of eAAS BS was approved to further discuss the following two options. 
	1. to treat TX OFF level as a co-location requirement 

a. Potentially an additional requirement related to inter BS (same geographical area) requirement may also be added

2. to treat TX OFF level as a TRP emissions requirement


According to our understanding is that is EIRP is more reasonable measurement metric for this requirement. There are mainly two reasons for such conclusion. The first reason is that methodology to derive the Tx OFF power by co-location requirement. The typical co-location scenario is that aggressive NR BS is interfering the victim BS no matter UTRA or E-UTRA or NR BS during the Tx OFF period as shown in Figure1. It can be easily found that victim BS is interfered from one specific direction by aggressive BS which means EIRP is more meaningful to show the interfering power levels from aggressive BS. The second reason is that if assuming TRP as measurement metric, it’s difficult to measure the transient period, because measuring TRP would introduce some additional time delay into the transient period which is mainly caused by the rotating antenna within OTA chamber to collect EIRP measurement results. 
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Figure1.co-location scenario for NR BS and other RATs BS
Proposal2: to use the EIRP as measurement metric for OTA Tx OFF power for both range1 and range2 NR BS; 
In addition, for range1 NR BS, conductive Tx OFF power would also been specified and applicable for NR BS if conductive port is available. Here two options are proposed for further discussion: 
Option1: sum of all the Tx OFF power from each transceiver unit should be less than -85dBm/MHz if reusing LTE Tx OFF power requirement; 
Option2: each Tx OFF power should be less than -85dBm/MHz-10*log10(TxNum) if reusing LTE Tx OFF power requirement; 
Comparison between option1 and option2, option1 is preferred as this could reduce the test complexity and save test time dramatically especially considering AAU architecture (e.g. 64Tx). Additional functionality needed for testing point is to sum up the Tx OFF power from all transceiver units which could also applicable for output power accuracy test. 

Q2: whether OFF power of NR BS could be beamformed or not? 
As the RF architecture of NR BS is quite different from legacy architecture (passive antenna+RRU). For the range1 NR BS, if 1:1 AAS like RF architecture is implemented and the OFF power among different transceiver units is not correlated which means OFF power could not be beamformed at all, therefore the co-location interfering scenario would look like as the situation in the Figure2. 
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Figure2.co-location scenario for range1 NR BS and other RATs BS [1:1 AAS architecture]
For the range2 NR BS, as hybrid beamforming is preferred due to massive antenna elements and limited number of transceiver units given reasonable NR RRU cost. Therefore OFF power among different transceiver unit is also not correlated as that of range1 NR BS, then the OFF power would still be beamformed by sub-array system, therefore the co-location interfering scenario would look like as the situation in the Figure3. 
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Figure3.co-location scenario for range2 NR BS and other RATs BS [hybrid beamforming]
Proposal 3: when to specify this OFF power for NR BS, Tx OFF power is not beamformed; 
3. Conclusions
In this proposal, we shared some initial considerations on the NR ON/OFF requirement of NR BS and proposals are made as following:
Proposal 1: for range2 NR BS, the TDD OFF/ON and ON/OFF transient period could be 5us; 
Proposal2: to use the EIRP as measurement metric for Tx OFF power for both range1 and range2 NR BS; 
Proposal3: when to specify this OFF power for NR BS, Tx OFF power is not beamformed; 
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