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1. Introduction
Many features in LTE (e.g. eICIC, CoMP, MBMS, TDD etc.) rely on networks being synchronized to operate correctly. As per the RAN working procedures [1], for the proposed study of improved mobility in synchronous LTE networks, [2], this paper discusses the motivation behind the SI proposed in [2]. In addition to this, the Annex A shows a proposal for the initial work plan for the SI.
2. Motivation for the Study Item
During the Hetnet mobility WI [3], various mechanisms for improving mobility performance in heterogeneous deployments were considered, with some eventually being adopted for standardization. During the course of the studies, it was identified that while the LTE mobility as such is working well, there are several issues where optimizations can achieve good performance benefits.

Current LTE mobility in RRC_CONNECTED relies on handover procedure where RACH is always done the target cell at every cell change. This is done both to ensure the UE can access the target cell as well as to allow the target cell detect the UE transmission via the random access procedure. Consequently, this procedure incurs a temporary interruption in the data transmission to the UE as well as some RACH overhead at every handover.
To better illustrate the cost to the data transmission due to handover, the Figure 1 shows the interruption time per handover measured from a live LTE network. As is visible, a non-negligible portion of the handovers are experiencing >50ms data interruption delay, which can have a negative effect to the user experience. Hence, it would be worthwhile to study the gains achievable by reducing this delay.
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Figure 1. Data interruption time due to handover
The reason why the random access was originally required in LTE release 8 was that the handover procedure should support both synchronous and asynchronous networks. Therefore, the design was done primarily the asynchronous case in mind. 

However, in the recent LTE releases, many features introduced require that the network is synchronized. For example: TDD, (e)MBMS, (f)eICIC, (e)CoMP and Rel-12 Small Cell Enhancements all require synchronized networks. Hence, for these cases the network has to be synchronized, so this opens up possibilities for improving the network performance for the synchronous handovers: Handovers where the data transmission gaps are minimized. In theory, this could potentially also allow for skipping the random access procedure, similarly as is already done for HSPA with the possibility for synchronous HS-DSCH serving cell change.
The benefits (as seen already in HSPA) from such a synchronous HO without random access are two-fold:

· Shorter interruption times to data transmission (due to possibility for detaching from previous cell at a later time), and
· Avoiding random access overhead in the target cell at every handover
Considering these, it would be beneficial to study whether similar mechanisms could provide similar benefits in synchronized LTE deployments as well.
3. Proposal
Considering the possible benefits achievable for optimizing the handover procedures for the synchronous networks, we propose to better study the achievable benefits in a Rel-13 study item. That is, we propose to set up a new SI [2] on improved mobility for synchronous LTE networks, starting at January 2015, i.e. after RAN#66.
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Annex A: Proposed work plan for the Study Item
In the proposed SID [2], the following topics are proposed to be studied:
· Study the potential improvements for reduced data transmission interruption during handover in synchronized networks.

· Study the potential options for avoiding random access in the target cell during handover

Based on these, the following grouping of the work can be conducted:

A. Scenario identification

B. Improvements for reduced data transmission interruption during handover
C. Options for avoiding random access in the target cell during the handover
Each of these can be subdivided into more detailed topics, as shown in Table 1 below.

Table 1. Tasks within the SID

	A: Scenario identification
A.1) Identify the feasible scenarios for mobility improvements in synchronized LTE networks 

A.2) Conclude on the feasible scenarios for mobility improvements in synchronized LTE networks 

B: Improvements for reduced data transmission interruption during handover

B.1) Study candidate mechanisms for reducing interruption time during the handover

B.2) Identify benefits of the proposed candidate mechanisms 
B.3) Compare the performance of the proposed candidate mechanisms 

C: Options for avoiding random access in the target cell during the handover

C.1) Study candidate mechanisms for avoiding random access in the target cell during the handover 

C.2) Identify benefits of the proposed candidate mechanisms 

C.3) Compare the performance of the proposed candidate mechanisms 


For this study, RAN2 is a primary responsible WG, with no other WGs identified as requiring work during the study item. With this in mind, the following initial work plan for the above topics as shown in Table 1 is proposed:

Table 1. Proposed initial work plan.

	#
	2015 Q1 (RAN2#89)
	2015 Q2 (the 1st half, RAN2#89bis)
	2015 Q2 (the 2nd half, RAN2#90)
	2015 Q3 (RAN2#91)

	Rapporteur work (TR updates)
	Skeleton TR created


	Update the TR with identified feasible scenarios

Update the TR with proposed candidate mechanisms
	Update the TR with performance analysis of proposed candidate mechanisms


	Update the TR with the comparison of performance results of the proposed candidate mechanisms Conclude on the performance of the proposed items and conclude the SI

	A) Scenario identification
	A.1) Identify feasible scenarios for improvements in synchronized LTE networks 
	A.2) Conclude on the feasible scenarios for improvements in synchronized LTE networks 
	None

	None


	B) Reduction of Interruption Time
	B.1) Identify candidate mechanisms for reducing interruption time during the handover
	B.2) Identify the benefits of the proposed candidate mechanisms in the identified scenarios
	B.3) Compare the performance of the proposed mechanisms
	B.3) Conclude on the comparison of the proposed mechanisms

	C) Avoiding random access in target cell
	C.1) Identify candidate mechanisms for avoiding random access in the target cell during the handover
	C.2) Identify the benefits of the proposed candidate mechanisms in the identified scenarios
	C.3) Compare the performance of the proposed mechanisms
	C.3) Conclude on the comparison of the proposed mechanisms 
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