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1 Introduction

The signaling sequence for the intra-LTE handover procedure has been extensively discussed on the RAN3 reflector and the text changes for TS 36.300 has been captured in [1], which have reached almost common agreement. In this contribution we address the method to construct the air interface HANDOVER COMMAND message. 

Two alternatives have been considered:

1 The target eNB constructs the message, which is sent transparently, i.e. as a “container”, via the source eNB to the UE.

2 The target eNB sends individual Information Elements in the CONTEXT CONFIRM message, from which the source eNB constructs the HANDOVER COMMAND

We propose that alternative 1 is chosen.

This contribution proposes updates to section 10.1.2 in 36.300.
2 Discussion and motivation

The GERAN circuit-switched handover solution uses “explicit signaling” from target to source side, where the source side assembles the final RR message. During the design of UTRAN it was recognized that the need of coordinated network updates is reduced, if parts of messages can pass through intermediate nodes without action, i.e. the intermediate nodes act as “routers” for the information “containers”.

The benefits of this “container” handling are:

· Only end-points must support the current “revision” of the message. Intermediate nodes may operate with a different “revision”, i.e. there is more freedom at network upgrades, even if all nodes ultimately need to be upgraded

· Intermediate nodes do not implement design changes regarding the contents of the “container”, i.e. less implementation effort

· Intermediate nodes need not be compatibility tested regarding the “containers”, i.e. less testing effort

These benefits lead to forward compatibility, lower cost and time-to-market.

A potential problem with “nested” or “transparent” messages can be the feedback of potential error indications. However, this is considered a minor problem and it could be solved as described in 25.331 section 9.9. In fact, all principles in 25.331 section 14.12 are suitable to re-use for LTE.

RRC ciphering keys are different in the source and target cells, but this difference is easily handled, see signaling principles below.
3 Handover Signaling Principles
We propose to adopt the following principles regarding the intra-LTE handover signaling procedure.
· The Handover Command (RRC message) is generated by the source eNodeB and it includes a transparent container that has been received from the target eNodeB during handover preparation. Since the source eNodeB is the node controlling the UE, i.e., where the RRC connection is terminated, it is reasonable to assume that also the Handover Command is generated by the source eNodeB. Note, however, that the target eNodeB can provide all information necessary for the UE to access the target cell within the transparent container carried from the target to the source eNodeB during handover preparation.
· As the source eNodeB generates the Handover Command, the integrity protection and the potential ciphering of the message should also be performed by the source eNodeB.
· The information in the transparent container does not need to be interpreted by the source eNodeB. If there is any information that is needed for the source eNodeB as well (e.g., optional information about the timing of the handover), then it should be carried as an informational element in the Handover Request Acknowledge message (at the handover preparation phase).
As explained in section 2, this has the advantage of efficient design for the differences in supported UE versions between different eNodeBs. 

· From a clarity point of view, it is proposed to rename the Handover Confirm message, sent by the UE when accessing in the target cell, to Handover Complete.
4 Conclusion
We propose for RAN3 to agree on the above principles and capture the corresponding changes in TS 36.300 according to the text proposal in the Appendix below.
5 References

[1] R3-062020
Updates to Intra-E-UTRAN handover in 36.300, Ericsson, RAN3#54, Riga, November, 2006
[2] R2-070049
Some Aspects of the Handover Signalling in LTE
Appendix - Text Proposal to TS 36.300 -
We use the text captured in [1] as the baseline for the following text proposal.

A similar text proposal has been made to RAN2 in [2], with the difference that this contribution is limited to RAN3 issues. 
-------------------------  Start of text proposal ---------------------------

10.1.2.1.1
C-plane handling:

The HO procedure is performed without EPC involvement, i.e. preparation messages are directly exchanged between the eNodeBs. The release of the resources at the source side during the HO completion phase is triggered by the eNodeB.
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Figure 10.1.2.1: Intra-MME, intra-UPE HO

Below is more detailed description of the intra-MME, intra-UPE HO procedure:

0
The UE context within the source eNodeB contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update. 

1
The source eNodeB entity configures the UE measurement procedures according to the area restriction information. Measurements provided by the source eNodeB entity may assist the function controlling the UE's connection mobility.

2
UE is triggered to send MEASUREMENT REPORT by the rules set by i.e. system information, specification , etc.    
Note:
step 2 requires more detailed input from RAN1/2.
3
Source eNodeB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE. 
4
 The source eNodeB issues a HANDOVER REQUEST message to the target eNodeB entity passing necessary information to prepare the HO at the target side (UE X2 signalling context reference at soure eNodeB, UE S1 EPC signalling context reference, target cell ID, RRC context, SAE bearer context). UE X2 / UE S1 signalling references enable the target eNodeB to address the source eNodeB and the EPC. The SAE bearer context includes necessary RNL and TNL addressing information, QoS profiles of the SAE bearers and possibly the AS configurations of these bearers (FFS). 
5
Admission Control may be performed by the target eNodeB dependent on the received SAE bearer QoS information  to increase the likelihood of a successful HO, if the resources can be granted by target eNodeB. The target eNodeB configures the required resources according to the received SAE bearer QoS information and reserves a C-RNTI.  
6
Target eNodeB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNodeB. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as part of the Handover Command. The container may include new C-RNTI, possibly some other parameters i.e. access parameters, SIBs, etc. The HANDOVER REQUEST ACKNOWLEDGE message may also include RNL/TNL information for the forwarding tunnels, if necessary.   

Steps 7 to 13 provide means to avoid data loss during HO and these means are detailed in 10.1.2.1.2 and 10.1.2.3.

7
The source eNodeB generates the HANDOVER COMMAND (RRC message) toward the UE. The HANDOVER COMMAND includes the transparent container, which has been received from the target eNodeB. The source eNodeB performs the necessary integrity protection and ciphering of the message. The UE receives the HANDOVER COMMAND (new C-RNTI, possible starting time, target eNodeB SIBs etc.) and is commanded by the source eNodeB to perform the HO. It is probable that UE needs to acknowledge reception of the HANDOVER COMMAND with RLC acknowledgment procedure.

8
After expiry of starting time in HANDOVER COMMAND, UE performs synchronisation to target eNodeB and then starts acquiring UL timing advance. 
9
Network responds with UL allocation and timing advance.  
10
When the UE has successfully accessed the target cell, the UE sends the HANDOVER COMPLETE message (C-RNTI) to the target eNodeB to indicate that the handover procedure is completed for the UE.. The target eNodeB verifies the C-RNTI sent in the HANDOVER COMPLETE message. 
Note:
Acknowledgment of HANDOVER COMPLETE by the target eNodeB on RLC layer is FFS in RAN2
11
The EPC is informed that the UE has changed cell. The UPE switches the downlink data path to the target side and can release any U-plane/TNL resources towards the source eNodeB.  

12
The EPC confirms the HANDOVER COMPLETE message with the HANDOVER COMPLETE ACK message.

13
By sending RELEASE RESOURCE the target eNodeB informs success of HO to source eNodeB and triggers the release of resources. The timing for the target eNodeB to send this message between steps 10 and 12 is FFS. 

14
Upon reception of the RELEASE RESOURCE message, the source eNodeB can release radio and C-plane related resources associated to the UE context. 

Note:
Details on updating of roaming/area restriction information within E-UTRAN in the course of the HO procedure are FFS
The handling of outstanding uplink and downlink data upon inter-eNodeB handover is described in 10.1.2.3.
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