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1 Introduction
In RAN1#76bis, the following aspects were agreed as guidelines to have further discussions for RAN1 #77 meeting for both on and off states for each of the candidates for activated SCell to further reduce the transition time:
Conclusions:

The following aspects can be used as guidelines to have further discussions for RAN1 #77 meeting for both on and off states for each of the candidates for activated SCell to further reduce the transition time
–      Transition time between on/off states and the definition of transition time used

–      On/off granularity, i.e., any minimum-on-time (after transition from off to on state) and minimum-off-time (after transition from on to off state) restriction

–      Assumptions on data availability/location (e.g., at eNB MAC buffer)

–      Assumptions on CSI availability

–      Assumptions on TA availability

–      Assumptions on DRX status (for example, no DRX configuration )

–      Assumptions on PDCCH or EPDCCH reception at UE

–      Assumptions on the availability of RRC RRM measurement (RSRP/RSRQ) at eNB 

–      Preferred criteria to trigger on/off transitions

–      Specification impacts including any new UE behaviours/procedures needed, in addition to those already agreed until RAN1#76bis meeting

–      How to enable time/frequency tracking and automatic gain control at off to on transition

Above aspects can also be guidelines for any other candidates proposed for small cell on/off

Some contributions discussed the CSI availability issue [1]

 REF _Ref386209102 \r \h 
[2]

 REF _Ref386209103 \r \h 
[3] of small cell on/off, but few simulation results were provided. In this contribution, discussion and simulation results of small cell on/off with different CSI assumptions are provided.
2 Evaluation and discussion
In the current procedure for SCell activation, when a UE receives a deactivation command [4] for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in subframe n, the corresponding actions in [5] shall apply no later than n+24 (warm start) or n+34 (cold start) [5] and no earlier than subframe n+8, except for the actions related to CSI reporting which shall be applied in subframe n+8. In the case of switching on an existing SCell, the time before a Rel-10 CA capable UE can use a just turned on small cell as SCell may be 44 ms comprising a network coordination time 5 ms (ideal backhaul), the MAC activation delay 24 ms required by CSI measurement initial acquisition and 15 ms for the UL initiated RACH procedure. Such a long time may significantly reduce on/off gains.
In the previous meeting, some candidates of the new L1 procedure for activated SCell to further reduce the transition time were proposed, but few simulation results were provided to clarify how much throughput loss no DL CSI measurement during off periods will cause and whether CSI measurement initial acquisition is strongly required in the new L1 procedure. Therefore, we provide simulation results of small cell on/off with different CSI assumptions to clarify those.
Our evaluations are performed based on the agreed simulation assumptions in [4]. Some details are provided in Appendix. For the performance evaluation, the following schemes are considered and FTP 3 is used to model less moving UEs:
· AlwaysOn : Small cells are always.
· Scheme A1(x, y): Small cell on/off is with x ms turn-on and y ms turn-off delays. DL CSI measurement is always available.
· Scheme A2(x, y): Small cell on/off is with x ms turn-on and y ms turn-off delays. DL CSI measurement cannot be performed during off periods. The previous valid DL CSI report will be used after an off period.
Table 1 Gain (%) in the mean user throughput by small cell on/off Scheme A(x, y) over AlwaysOn for various traffic loads given by the resource utilization in the most loaded layer for AlwaysOn in Scenario 2a, CSO=0dB, random CRS shift, and 4 small cells per cluster.
	Resource Utilization
4 Picos per Macro 
	20%
	40%
	60%

	
	Gain

	Small cell on/off schemes
	Scheme A1 (0, 0)
	33.27%
	21.51%
	11.56%

	
	Scheme A2 (0, 0)
	32.42%
	18.62%
	8.40%

	
	Scheme A1 (5, 2)
	28.93%
	18.14%
	9.48%

	
	Scheme A2 (5, 2)
	27.58%
	15.08%
	6.21%

	
	Scheme A1 (10, 2)
	23.96%
	14.11%
	6.00%

	
	Scheme A2 (10, 2)
	23.05%
	12.04%
	4.01%

	
	Scheme A1 (44, 13)
	0.82%
	-1.32%
	-4.33%

	
	Scheme A2 (44, 13)
	-0.07%
	-2.98%
	-6.20%


From the above results, we have the following observations:
· If DL CSI measurement can’t be performed during off periods, it will reduce on/off gains about 0.82%~3.7%. This may be because the long coherence time of Scenario 2a.
· Small cell on/off with longer on/off delays significantly reduces on/off gains, and the on/off delays of the current procedure for SCell activation (e.g. Scheme A1 (44, 13)) can’t get a significant gain.
3 Conclusions
In this contribution, we provide our view and simulation results of small cell on/off with different CSI assumptions to clarify whether CSI measurements require initial acquisition is prerequisite in the new L1 procedure. According to our evaluation results, if DL CSI measurement can’t be performed during off periods, it will reduce on/off gains about 0.82%~3.7%. Small cell on/off with longer on/off delays significantly reduces on/off gains, and the on/off delays of the current procedure for SCell activation (e.g. Scheme A1 (44, 13)) can’t get a significant gain. Therefore, the results show that the throughput loss of no DL CSI measurement during off periods is not significant and CSI measurement initial acquisition is not strongly required in the new L1 procedure.
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5 Appendix
	Parameters
	Value

	Scenario
	SCE Scenario 2a

	Deployment
	7 macro sites with three-sectors and ISD=500m (21 sectors), 1 cluster per macro cell area, 4 small cells per cluster

	Macro cell TX power 
	46 dBm

	Small cell TX power
	30 dBm

	System
	Downlink FDD

	Bandwidth
	10 MHz available in all nodes

	Network synchronization
	Synchronized

	PCI planning
	Macro cell layer: Planned, Small cell layer: Random

	Traffic model
	FTP Model 3 as in TR 36.814, 0.5 Mbytes file size

	Number of MBSFN subframes configured
	0

	Carrier type
	Rel-11 with TM 10

	Cell selection
	1 dB uncertainty, RSRQ based cell selection for SCE Scenario 2a (modelling accounts for angle spread and port-to-antenna mapping) 

	Scheduling
	Proportional fair

	CSI reporting
	10 ms between two consecutive reports, 5ms delay

	Channel estimation
	Realistic MMSE-IRC

	Link adaptation
	Realistic
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