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1 Introduction

During the handover, all the unacknowledged PDCP SDUs are forwarded to the target ENB. Considering that 99% of those SDUs would have been successfully delivered to UE, most of forwarded SDUs would be not transmitted but discarded in target ENB. To reduce the useless data forwarding, Samsung has proposed a new RLC STATUS trigger to autonomously trigger RLC STATUS REPORT when a measurement report is sent. During the discussion, it was pointed out that ENB could poll the UE before the handover is executed and the proposal was not agreed. 

A simulation has been done to see whether RLC STATUS can be reported before the handover is executed if the status report is triggered by ENB’s polling. The simulation result in section 2 shows that it is not always possible. The mechanism where UE autonomously triggers RLC STATUS REPORT is elaborated and proposed again in section 3. 

2 Simulation Results on the ENB polling scheme
For ENB to get the RLC STATUS REPORT before the handover is executed, Polling PDU/STATUS REPORT exchange should be completed during the period between the moment ENB decides HO to the moment RRC CONNECTION RECONFIGURATION message is successfully transmitted(hereafter denoted as ᅀ). In short if the length of time spent for polling PDU/STATUS REPORT exchange is smaller than ᅀ,source ENB gets the RLC STATUS REPRORT so that unnecessary data forwarding is minimized. Otherwise the RLC STATUS report will not reach ENB and the scheme wouldn’t work.
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Polling PDU/STATUS report exchange is made up with number of sub-procedures. The component delays for each sub-procedures are listed in table 1.

	Component delay
	Description

	DL transmission delay
	DL transmission delay for the polling PDU

	HARQ reordering delay
	If there is missing PDU whose SN is lower than that of the polling PDU, Status report is triggered after the missing PDU is recovered or T_reordering is expired

	γ
	The delay from the moment Status report is triggered to the moment UL grant is received. 

	UL transmission delay
	UL transmission delay for the RLC STATUS REPORT


A simulation was conducted based on the model described in the figure 1. The simulation takes following assumptions. 
· DL transmission delay and UL transmission delay are simulated with the HARQ success rates taken from the HSDPA/HSUPA simulations. HARQ success rates are shown in table 2.

< Table 2>

	Success rate
	1st Tx
	2nd Tx
	3rd Tx
	4th Tx
	

	Downlink
	0.320 
	0.500 
	0.136 
	0.033 
	HSDPA simulation result (PA1, 120 Km/h)

	Uplink
	0.003 
	0.126 
	0.672 
	0.193 
	E-DCH simulation result. (PA1, 512kbps)


· HARQ reordering delay is simulated with a simplified RLC protocol model, where RLC resegmentation is not considered. 

· Polling PDU is triggered every 102KB or at the last RLC PDU

· T_reordering is 40 msec.

· The size of RLC STATUS REPORT is 10 byte regardless of the number of NACK SN

· Four values of 4 msec, 8 msec, 12 msec, 16 msec are assumed for γ
· ᅀ is the sum of the set up delay between the source ENB and the target ENB and the DL transmission delay of RRC CONNECTION RECONFIGUATION messsage. 
· Setup delay (ᅀ1) is a real number drawn from the regular distribution with mean of 30 msec and the standard deviation of 25.

· DL transmission delay of RRC CONNECTION RECONFIGURATION message and Polling PDU are same
Simulation scenario is that a UE starts 14 MB file downloading. During the downloading, UE moves across the cells so that handover occurs per in average 4 seconds. 11 handovers are performed during a session and ENB sends polling PDU immediately when it decides HO. ENB clears confirmed RLC PDUs from its retransmission buffer when it receives RLC STATUS REPORT.
As the metric, the RLC retransmission buffer size in ENB are measured before the handover is decided and after the handover command is sent. If the ENB polling scheme works well, RLC STATUS REPORT will be received in time so that the buffer size will be smaller after the handover command has been sent. If not, the buffer size will remain almost same before and after handover command. The buffer size is eventually the amount of data to be forwarded to the target ENB during the handover.   
<Table 3> The amount of data in bit in the ENB retransmission buffer for ENB polling scheme
	　

　
	γ = 16 msec
	γ = 12 msec
	γ = 8 msec
	γ = 4 msec

	
	Before HO
	After HO
	Before HO
	After HO
	Before HO
	After HO
	Before HO
	After HO

	ENB retx  buffer size in bit
	384000
	388800
	173600
	173600
	788800
	788800
	118400
	120800

	
	136800
	141600
	536800
	536800
	536000
	536000
	418400
	420000

	
	552800
	20800
	700000
	44800
	244800
	245600
	673600
	34400

	
	414400
	415200
	100800
	44800
	270400
	41600
	404800
	53600

	
	435200
	436000
	124000
	124000
	246400
	36000
	472800
	474400

	
	155200
	155200
	104000
	104000
	158400
	158400
	264800
	264800

	
	479200
	483200
	107200
	47200
	46400
	6400
	542400
	542400

	
	273600
	274400
	709600
	41600
	360800
	40000
	472000
	51200

	
	232800
	232800
	107200
	20000
	156000
	156000
	190400
	31200

	
	605600
	605600
	210400
	213600
	831200
	838400
	1262400
	20800

	
	103200
	103200
	756800
	763200
	1406400
	36000
	217600
	217600

	Avg.
	342982 
	296073 
	330036 
	192145 
	458691 
	262109 
	457964 
	202836 


As seen in table 1, the amount of data in the retransmission buffer are still high even though ENB polls UE when the handover is decided. It can not be explained if the RLC STATUS REPORT always reach ENB in time.  
3 Proposed solution
To make it sure that RLC STATUS REPORT is successfully delivered to the ENB before the handover is executed, a mechanism is proposed that UE triggers a RLC STATUS REPORT when a handover is likely to happen. More specifically, followings are proposed. 
· RRC indicates RLC AM entities mapped to DRB when a measurement report is triggered by the event A3. 

· RLC AM entities triggers RLC STATUS REPORT when RRC indicates to do so.

If UE triggers the RLC STATUS REPORT autonomously as proposed, RLC status report would be delivered to the source ENB before the handover is executed. Simulation results are shown in table 2.

<Table 4> The amount of data in bit in the ENB retransmission buffer for the proposed scheme
	　

　
	γ = 16 msec
	γ = 12 msec
	γ = 8 msec
	γ = 4 msec

	
	Before HO
	After HO
	Before HO
	After HO
	Before HO
	After HO
	Before HO
	After HO

	ENB retx  buffer size in bit
	384000
	124800
	173600
	52000
	788800
	65600
	118400
	12000

	
	136800
	55200
	536800
	127200
	536000
	25600
	418400
	37600

	
	552800
	180000
	700000
	131200
	244800
	168800
	673600
	32800

	
	414400
	46400
	100800
	60000
	270400
	160800
	404800
	120800

	
	435200
	91200
	124000
	43200
	246400
	52800
	472800
	136000

	
	155200
	166400
	104000
	28000
	158400
	48800
	264800
	53600

	
	479200
	62400
	107200
	26400
	46400
	108800
	542400
	121600

	
	273600
	37600
	709600
	64000
	360800
	28800
	472000
	59200

	
	232800
	34400
	107200
	52000
	156000
	48800
	190400
	66400

	
	605600
	39200
	210400
	102400
	831200
	16800
	1262400
	28000

	
	103200
	51200
	756800
	32800
	1406400
	62400
	217600
	11200

	Avg. 
	342982 
	80800 
	330036 
	65382 
	458691 
	71636 
	457964 
	61745 

	Gain
	
	215273
	
	126764
	
	190473
	
	141091


Gain is the difference between the ENB polling solution and the proposed solution in terms of the ENB retx buffer size after the handover command is sent. It is observed that considerable amount of data is flushed thus not forwarded in the proposed solution.

4 Conclusion
It is proposed to agree on the solution presented in the section 3. Draft CRs to 36.331 and to 36.322 are attached.
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