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1. Introduction

This contribution proposes a less-contention handover scheme. It can provide shorter handover time than the baseline handover scheme can [1,2].

2. Background
In the EUTRAN, it is assumed that inter-eNodeB handover is executed in a hard handover manner.

If the data forwarding is applied to VoIP packets, the VoIP packets in the source eNodeB are forwarded to the target eNodeB when the handover operation starts. But a few forwarded VoIP packets might be out of date due to the delay arrival.

If the data forwarding is not applied to VoIP packets, the VoIP packet transmission can be interrupted during the inter-eNodeB handover. It is preferable the handover time of the VoIP service should be short enough to meet the voice service quality requirement. Although the handover of non-real-time data communication may not be as serious as that of real-time data communication in terms of the interruption time, the data buffers in both the UE and the source/target eNodeBs need to retain the suspended UL/DL data until the handover completion. The longer handover execution time could bring on the risk where the loss of data packets increases.

From shown above, we believe, regardless of the service type, the inter-eNodeB hand-over should be done as fast as possible. Especially, for the VoIP service, the handover time should be short enough to satisfy the required service quality.

3. Discussion
Several advanced handover schemes have been proposed at RAN2 meetings that can effectively shorten the handover execution time. One of the typical schemes is non-contention based scheme, which is a contention free scheme as a separate dedicated radio resource for the initial access to the target eNodeB is exclusively allocated to each UE during its handover operation. When there are UEs which are given handover triggers towards another eNodeB, this target eNodeB allocates and reserves radio resources to these UEs and the information on the location and/or the activation duration of the radio resources are informed in advance to UEs from the target eNodeB via the source eNodeB.

So a drawback of this scheme seems to be the increase of over-the-air signaling for the indication of the allocated radio resources.
Our proposing scheme is the less-contention-based handover scheme. Different points from the non-contention based scheme are:

a) Neither the source eNodeB nor the target eNodeB do not necessarily provide the dedicated information on the location of allocated radio resources to handover UEs. 

b) The allocated radio resources are common to all of handover UEs coming to the same eNodeB.

The scheme is characterised by the following points.

1) The UL radio resources allocated by the target eNodeB to handover UEs for the initial access are not exclusive. The same radio resources can be simultaneously shared by any handover UEs coming to the same target eNodeB.

2) These UL radio resources are separate from usual random access slots where any UE can transmit its random access signal. Therefore, the collisions between the initial access signals from handover UEs and the usual initial access signals from other UEs never happan. 

3) These UL radio resources in the target eNodeB are allocated only when there exist handover UE(s) coming to this target eNodeB. The scheduler of the target eNodeB may decide whether these UL radio resources for initial access for handover UEs should be allocated or not.

4) UEs can implicitly know where the location of these UL radio exists as it is common to all cells or cell-specific. In the first case, common location should be standardized and in the latter case, it is possible that cell-specific location information could be informed with cell-specific BCCH when necessary. 

4. Conclusion
This contribution presents the less-contention handover scheme, which achieves shorter handover execution time. We propose to capture this concept in the EUTRA/EUTRAN Stage 2 document [2] and this should be a fallback (not primary) handover scheme.
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Annex

For better understanding, we try to provide more precise information and some figures.

Proposed handover procedure is follows:
1
UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification etc. 

2
Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE. The eNB prepares target eNB for handover and passes relevant information in the Handover Request.

3
Target eNB prepares HO with L1/L2 and responds to source eNB by providing new C-RNTI and possibly some other parameters i.e., SIBs, target cell size, handover grant (sequence number) etc.  After reception of accepted preparation of HO, source eNB starts forwarding data packets to target eNB.

4 UE receives HANDOVER COMMAND with necessary parameters i.e. new C-RNTI, access parameters possible starting time, target eNB SIBs etc. The cell size information may help the UE determine the random access signal sequence length before it obtains the information from BCH in the target eNodeB cell. It is probable that UE needs to acknowledge reception of the HO COMMAND with RLC acknowledgment procedure.
5 After expiry of starting time in HO COMMAND, UE performs synchronisation to target eNB and it will detect downlink synchronization channels and DL common reference signals of the target eNodeB cell. And it transmits the random access signal from one of the “ad-hoc” random access slots that are located at the pre-determined time-offset from the DL SCH. If the UE is previously informed a random access signal sequence index, the UE generates random access signals based on the sequence determined by the sequence index. When the UE finishes its handover, if there is no other UE trying to handover to this eNodeB, the target eNodeB releases the “ad-hoc” random access slots.
6
Network responds with UL allocation and timing advance.  These are used by UE to send HANDOVER CONFIRM to the target eNB, which completes handover procedure for the UE. It is probable that NW needs to acknowledge reception of the HO CONFIRM with RLC acknowledgment procedure.

7a
Target eNB informs success of HO to source eNB, which can then clear already forwarded data from its buffers. Source eNB still continues forwarding UE data if it has some in its buffers or if UPE still forwards data to it.

7b
UE location information is updated to MME/UPE in order to enable UPE to forward packets directly to target eNB 

Figure 1 shows a simply described flow of the operation of the proposed handover scheme.
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Figure 1   Flow of the proposed handover scheme
Figure 2 shows how “ad-hoc” random access slots for handover UE appear in the UL of the target eNodeB when there is any UE trying to handover to this eNodeB.


[image: image2.wmf]Downlink

Uplink

e.g. 10 TTIs

 (10 ms)

system bandwidth

system bandwidth

pre-defined

time offset

pre-defined

time offset

1.25MHz-BW

synchonisation channel

“ad-hoc” radio resource units�

(random access slots)

for handover UEs only

One radio resource slot: N TTI x 1.25 MHz

A handover UE sends the

first random access signal

from here.

time

If the first access trial

fails, the UE sends the

second attempt random

access signal from here.

or

If the random access trial by

the UE succeeds and there are

no other handover UEs, these

resource units are used for

scheduled data transmission.

pre-defined

time offset

pre-defined

time offset

pre-defined

time offset

“Always-on” random access slots�

exact location and density: FFS

N =1  reference cell

N > 1  larger cells


Figure 2 Radio resource for handover UEs (when there is any UE trying to handover to the cell)
Figure 3 shows how the UL of the same eNodeB as in Figure 2 is when there is no UE trying to handover to this eNodeB.
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Figure 3   (when there are no UEs trying to handover to the cell.)
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