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Timing of Resource Releasing for Group Mobility in
LTE-Advanced Network

Chun-Chuan Yang, Jeng-Yueng Chen, Member, IEEE, *Yi—Ting Mai, Member, IEEE and,
Ching-Hsiang Liang

Abstract—Recently, LTE-Advanced is a mobile communication
standard and high wireless bandwidth technology, formally
submitted as a candidate 4G solution in the world. The major
difference between 3GPP Release 10 (Rel-10) LTE-Advanced and
the original LTE (Rel-8) is a new entity called relay node (RN)
introduced in Rel-10. Since both backhaul link and access link of
relay node are radio interface, the RN might be a portable device
to move like a UE, and furthermore RN could move with its
served UEs in some wireless network environments (e.g. both the
RN and UEs inside the vehicle). When one RN handover to new
DeNB as group mobility, it will cause a mount of UEs’ handover
simultaneously. How to manage huge handover signaling and
radio resource in DeNB is an important issue in LTE-Advanced
networks. In this paper, we try to design some possible solutions
and analyze the performance of proposed schemes.

Keyword: LTE, LTE-Advanced, Mobile relay, Resource releasing

I. INTRODUCTION

In the enhanced LTE version, LTE-Advanced [1], the RN
architectures design supporting mobility were still being
discussed. To enhance coverage and capacity of existing radio
access networks is the major target of fixed RN [2][3], it is
also already standardized in 3GPP Rel-10. Mobile RN (MRN)
refers to the scenario that RN would move like a UE with its
served UEs when RN deployment in high speed train (HSR) in
3GPP Rel-11 discussion.

A scenario of MRN mobility that UEs connected to a MRN
that is located in the vehicle or public transportation such as
train, bus, etc. is considered in this paper. From technical
aspect, MRN mobility would result in group mobility of the
UEs connected to the RN as shown in Fig. 1. Source DeNB is
supposed to release RN context when the handover procedure
is completed. This paper addresses the timing associated with
the trigger event for Source DeNB to release RN context.
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Fig. 1. Group mobility of UEs due to RN mobility
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II. TIMING OF RESOURCE RELEASING

A. Timing of Source DeNB to release MRN context

According to the procedure of UE handover between eNBs,
the context of UE at the source eNB is released when path
switch is completed. However, the situation for RN mobility is
more complicated since the handover procedure of MRN
between DeNBs should include three stages as illustrated in
Fig. 2: (1) MRN handover as a regular UE, (2) Path Switch
for MRN, and (3) Path Switch for UEs. The timing as well as
the method of activation for the source DeNB to release MRN
context has to be investigated.
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Fig. 2. RN handover procedure
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B. Proposed solutions

Solution 1: MRN context is released when MRN path
switch is completed (in stage 2)
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This solution is similar to the procedure of UE handover
between eNBs. The target DeNB sends out the message of
“Release MRN Context” to the source DeNB when path
switch for MRN is completed as illustrated in Fig. 3.

Solution 2: MRN context is released when path switch for
UEs is completed, by means of timer.

Solution 2 and Solution 3 are both to delay the release of
MRN context until path switch for UEs is completed. This
solution uses a timer to determine when the target DeNB
should send out the message of ‘“Release MRN Context”, as
illustrated in Fig. 4. The timer is reset each time when a new
path switch request Ack arrives. When no new path switch
request Ack has arrived for a pre-defined period of time, the
timer expires and MRN context is released.

Solution 3: MRN context is released when path switch for
ALL UEs is completed, by means of explicit signaling.

In this solution, MRN notifies the target DeNB of the total
number of path switch requests for UEs. When the number of
path switch request Ack has reached the total number, the
target DeNB sends out the message of “Release MRN Context”,
as illustrated in Fig. 5.

III. PERFORMANCE ANALYSIS

Table I shows comparison results of the above-mentioned
solutions.

With regards to Solution 1, no extra signaling or mechanism
is required in this solution at the cost of inevitable UE packet
loss, since MRN context is released before path switch for
UEs connected to MRN. With regards to Solution 2, timer
mechanism is required at the target DeNB. UE packet loss is
likely to happen, although it’s milder than that of Solution 1.
The solution also presents the difficulty of choosing a proper
value of timeout. With regards to Solution 3, extra signaling
carrying the total number of path switch requests from MRN to
the target DeNB and counting for the number of received path
switch request Ack at the target DeNB are required. There is
no UE packet loss in this solution.

In light of the goal of reducing packet loss as much as
possible during handover, and also considering the minor cost
of added signaling, Solution 3 is considered to be superior to

the other solutions.
TABLE I SOLUTION COMPARISON
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Fig. 3. MRN context is released when MRN path switch is completed
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1v. CONCLUSION

This paper addresses the timing and associated mechanism
of releasing MRN context at the source DeNB for MRN group
mobility. Our proposed schemes can provide three alternatives
for vendors in HSR environment. In the analysis result, the
source DeNB should release MRN context when path switch
of all UEs under the MRN is completed, which is notified by
the MRN with explicit and aggregate signaling.
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