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1. Introduction
This document introduce a non-contention based handover procedure on RACH channel and comparison with two other options ,namely:
· Non-contention based access burst procedure (solution A) [3]
-
Random RACH procedure (solution B)
2. Discussion
In ZTE’s Tdoc [1] part of the signatures is reserved dedicated for handover access called reserved signature . the others for random accesses are called non-reserved signature. The reserved signature will be managed by eNB which help make these signatures unique in the radio interface once it is assigned to a UE by target eNB through source eNB. Thus means no collision exist for these handover accesses by using reserved signature.

eNB can reserve part of the signatures considering handover traffic load. Normally 1% collision possibility is acceptable on RACH channel. that means about 64 random accesses every second assuming one RACH is configured.. Assuming half of the random accesses is handover access, 2 signatures seems enough to accommondate those handover traffic provided that handover execution lasts about 50ms. 2 or 3 more signatures maybe needed considering handover failure case.since most of the signatures are not reserved collision possibility of the remaining random access is reduced to 0.54%.
If a UE can not be assigned a reserved signature due to some extreme cause, for example one bus go through overlapping area of two neighbouring cells quickly, it can choose a non-reserved signature which will be broadcasted in the system information and get access to eNB in contention based way. 
Figure 1 depict the handover procedure by using a reserved signature which is modified according to Figure 10.1.2.1 of [2].
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Figure 1

The detail description of the procedure is like following:

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. reserved signature sequence and corresponding RACH channel, SIBs etc. C-RNTI has one to one relationship with allocated signature sequence and corresponding RACH channel. 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, reserved signature sequence, and corresponding RACH channel,target eNB SIBs etc. It is probable that UE needs to acknowledge reception of the HO COMMAND with RLC acknowledgment procedure.

5
After receiving HO COMMAND, UE performs synchronisation to target eNB by using reserved signature and then starts acquiring UL timing advance. 

6
Network identify UE by mapping the signature sequence and corresponding RACH channel to C-RNTI and then responds with UL allocation and timing advance in downlink DCCH with HARQ operation .  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 

3. comparison
In [3] a non-contention based handover procedure (solution A) is proposed. In order to minimise handover interruption time without wasting UL allocation table resources and UL SCH capacity in the target cell, the UE should perform a “synchronous” handover to target cell. A “starting time” can be set only if time alignment information between source eNB and target eNB can be obtained in advance. A short burst will be sent on a dedicated uplink channel at the starting time after receiving handover command message to get uplink synchronization.
Since many companies believe one of the random access is non-synchronized handover, contention based random access procedure (solution B) is also one of the optional solution for the inter-eNB handover.
Figure 2 give a profile of difference among these 3 solutions and table 1 lists detail information.
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Figure 2 
the main differences between solution A , B and C are:

	Solutions
	A
	B
	C
	notes

	what is reserved
	Dedicated radio resource
	-
	signature
	Signature is unique in radio interface

	extra delay in radio interface
	2.5ms [4]
	5ms
	5ms
	Time for Solution A due to HARQ retransmission

Time for solution B ,C due to waiting for access occasion

	when handover access is sent
	starting time
	random access occasion
	random access occasion
	Starting time can be set only if time alignment information is achieved in advance which need timing synchronization between eNB or UE’s decoding SFN of target cell in advance.

	how handover access is sent
	on dedicated L1 control channel
	on RACH channel with random signature
	on RACH channel with reserved signature
	no collision for A,and C

	contention based or not
	NO
	YES
	NO
	more delay for solution B


Table 1
From the comparison some conclusion are made for the solution C:
· Advantage

· Short handover delay and higher reliability due to non-contention based random access.
· No dedicated radio resource is reserved in target eNB in advance

· No time alignment information is needed.
· collision possibility of random access is reduced almost to half due to sharing more RACH resource
· Disadvantage

· One mechanism need to be introduced to keep reserved signature unique during handover execution phase in radio interface. 
4. Conclusion 
A non-contention based handover procedure is introduced . part of the signatures of the random access preamble is reserved dedicated for non-synchronized handover. UE will experience no collsion on RACH channel simply because the reserved signature is kept unique by target eNB when sending handover access. In extreme case UE which has not been assigned a reserved signature will chose to get access to system in contention based way. 
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