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1. Introduction

The contribution discusses how to achieve a both fast and reliable handover at Intra E-UTRA Handover between eNodeBs.

The contribution is an elaboration of section 10.1.2 “Mobility Management in LTE_ACTIVE” from 3GPP TS 36.300 v0.4.0 when considering contents of TR 23.882 v1.6.1.

2. Discussion

The cells of LTE radio are expected to be smaller than in legacy 3GPP radio and a moving UE is likely to cause a higher frequency of cell changes. The smaller cells also cause a shorter timing window for a signalling procedure to complete when dealing with a moving UE. The most basic procedure that needs to be functional at these constraints is the intra LTE handover when the UE moves from control of one eNodeB to next eNodeB.

The signal flow of annex H.4 of 23.882 shows that it is required that the handover at MME and UPE is performed before the target eNodeB acknowledges the handover by sending the Handover Completed message to source eNodeB.
The signalling delay from the interaction with MME/UPE may cause a problem when the time of the delay is comparable in size with the time of UE presence in a cell handled by source eNodeB until the UE moves to a cell handled by target eNodeB.

The discussed timing problem is addressed by combining fast inband path switching at the user plane in combination with an authenticated and reliable signalling at the control plane. A timer is used to provide robustness and security.
The fast path switching in the user plane provides a simple yet effective handover by not involving use of acknowledgement signalling, while the authenticity and reliability of the procedure instead is guaranteed by the MME.

3. Proposal / Conclusion

A precondition to the proposal is that the network is configured to allow source eNodeB to select a target eNodeB that do not impose restrictions in handling the UE.

The result of the proposal is a handover without sacrificing speed or control.

The proposal is an elaboration of the signalling in 3GPP TS 36.300, section 10.1.2.1 “Handover” in combination with the signal flow in annex H.4 of TR 23.882.

Start of modified text in TS 36.300:

10.1.2
Mobility Management in LTE_ACTIVE

10.1.2.1
Handover

The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO, with HO preparation signalling in E-UTRAN. The figure below depicts the basic handover scenario where neither MME nor UPE changes:
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Figure 10.1.2.1: Intra-MME/UPE HO

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

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. Relevant information includes the QoS profiles of the SAE bearers and possibly the AS configurations of these bearers (FFS). The information that is handed over includes the MME Specific S1 UE Context Identity. The information also includes the GTP-U IP address and TEID for each of the IP bearer services used by UE.
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. access parameters, SIBs, 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, possible starting time, target eNB SIBs etc. 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 then starts acquiring UL timing advance. 

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.
 6b
Target eNB sends a GTP-U PDU to UPE with information about current GTP-U tunnel endpoint at source eNB and the new GTP-U tunnel endpoint at target eNB.
6c
Target eNB sends a Relocation Indication message to MME.

6d
UPE change the GTP-U tunnel DL endpoint to target eNB.
UPE starts a timer to supervise the unconfirmed switch of DL tunnel endpoint and starts to send DL data packets to the new endpoint at target eNB.
UPE may accept UL data packets from both source eNB and target eNB.

6e
MME sends a User Plane Route Update Request to UPE. The request instructs UPE of which IP bearer services to use for UE and confirms switch of the GTP-U tunnels. UPE stops the supervision timer.

6f
MME sends a Relocation Ack to target eNB.
7a
Target eNB informs success of HO to source eNB, which can then clear already forwarded data from its buffers. 

The handling of outstanding uplink and downlink data upon inter-eNB handover is described in 10.1.2.3. 
End of modified text in TS 36.300
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