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1
Introduction
In RAN2#58bis, RAN2 discussed the synchronized handover for intra-LTE handover. The main topic on the synchronized handover is the delay optimization for intra-eNB handover and inter-eNB handover for small cell size such as 78 m [1-4]. Currently the three alternatives below are candidates for the synchronized handover. 
1) UE receives handover cmd, moves to target cell, sends SR/CQI, and waits for UL allocation
2) UE receives handover cmd, moves to target cell and listens for UL allocation by target

a.
Additional msg over X2 ?

3) UE receives handover cmd with resource indicated for the target cell.
For these alternatives, the gain in terms of the delay, i.e. the reduction of handover interruption time, would be from a few ms to around 10 ms with compare to the case using random access in the target cell. We consider that from the delay optimization point of view the synchronized handover may be useful, but the drawback, e.g. the overhead of the pre-reserved resource for sending SR/CQI or handover confirm, may be problem that should be taken into account. Some companies may have a concern about the collision of the RACH preamble that causes the additional delay in handover procedure. In this contribution we discuss the need of synchronised handover from the view point of the reduction in number of RACH attempts for handover and show our preference for the issue on the synchronized handover in LTE.
2
Discussion
Companies proposed for the synchronized handover argued that the RACH preamble transmission can be avoided and therefore this would reduce the RACH overhead in the cell. Although this statement is generally true, we have to review some detail numerical analysis on how much this RACH overhead reduction would be expected from the various scenarios of interest. So we have to consider the all the purposes of RACH access and see how much portion the handover will occupy among all other purposes. We show the number of RACH attempts in Table1 based on the estimation shown in [5]. In this table, three purposes of RACH accesses are listed:


· Initial access

· Handover

· Uplink scheduling requests

For high speed UE, the number of RACH attempts for handover is 1.5 times/call for RT service and 5.0 times/call for NRT service because of the call duration difference between RT and NRT calls. While, for mid-speed UE, the number of RACH attempts for handover is 0.38 times/call for RT service and 1.25 times/call for NRT service. For low speed UE, the number of RACH attempts for handover decreases much more, e.g. 0.04 times/call for RT service and 0.13 times/call for NRT service. 
We also show the ratio of the number of RACH attempts for handover vs the total number of RACH attempts in Table2. For high speed UE, the total number of RACH attempts is 25.5 times/hour and the number of RACH attempts for handover is 11.5 times/hour. The ratio of the number of the RACH attempts for handover vs the total number of RACH attempts is 45.1 %. On the other hand, for middle or low speed UE, it becomes smaller, i.e. 17.04 % or 2.01 %. In addition, we expect that the number of RACH attempts for UL scheduling request in NRT service will be larger than 4 times/call and in this case the ratio of RACH attempts for handover will be smaller. 

From this estimation, we consider that the gain in terms of the reduction of the number of RACH attempts for handover due to the use of synchronized handover would not be so large for mid to low mobility cells. With taking into account the tradeoff between the delay reduction and the additional overhead due to the use of synchronized handover as well, we prefer not to use the synchronized handover in LTE. Needless to say the eNB/UE behavior will be simpler. Thus we propose to use the same handover procedure that has been already agreed in [6] for all cases of intra-LTE handover. 
Table1. The number of RACH attempts [5]
	RACH transmission cause 
	Number of RACH attempts 

	
	High speed UE
(v=120km/h)
	Middle speed UE
(v=30km/h)
	Low speed UE 
(v=3km/h)

	Initial access
	Tracking area update
	6 times/hour

	
	Number of RT calls
	1 call/hour

	
	Number of NRT service calls
	2 calls/hour

	Handover complete

Cell radius of 1km is assumed.
Cell change interval is assumed to be 2/v*3600 sec.
	RT service
	1.50 times/call
	0.38 times/call
	0.04 times/call

	
	(The holding time is assumed to 90 sec.)
	
	
	

	
	NRT service
	5.00 times/call
	1.25 times/call
	0.13 times/call

	
	(The sojourn time is assumed to be 300 sec)
	
	
	

	UL scheduling requests
	RT service
	0 time/call

	
	(Persistent scheduling is assumed.)
	

	
	NRT service
	4 times/call

	
	(One UL scheduling request is assumed to be sent per packet call in the ETSI Web Browsing model.)
	


	Table2. The ratio of the number of RACH attempts for handover (cell radius of 1km)
　
	High speed UE
(v=120km/h)
	Middle speed UE
(v=30km/h)
	Low speed UE 
(v=3km/h)

	Total number of RACH attempts (A)
	25.50 times/hour
	16.88 times/hour
	14.29 times/hour

	Number of RACH attempts for handover (B)
	11.50 times/hour
	2.88 times/hour
	0.29 times/hour


	Ratio of RACH attempts for handover over total attempts (B) / (A)
	45.10 %
	17.04 %
	2.01 %


3
Summary
We consider that the gain in terms of the reduction of the number of RACH attempts for handover due to the use of synchronized handover would not be so large. Also from the tradeoff between the delay reduction and the additional overhead due to the use of synchronized handover point of view, we prefer not to use the synchronized handover in LTE. Note that this analysis is based on the more favorable assumptions for synchronized handover such that the conservative values are used for the non-handover related RACH access purposes (e.g. 4 UL request per NRT call would be conservative considering DL resuming and longer NRT call duration). Based on this observation, we propose to use the same handover procedure that has been already agreed in [6] for all cases of intra-LTE handover. 
4
Conclusion
In this contribution we discuss and presented some numerical examples of the reduction of the number of RACH attempts for handover due to the use of the synchronized handover in LTE. Based on our estimation of the reduction of RACH load by synchronized handover procedure, we propose not to use the synchronized handover, i.e. we propose that the same handover procedure that has been already agreed be used in LTE. We propose that RAN2 discuss the need for synchronized handover based on the discussion above and capture our proposal in [6].
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