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Introduction

Based on the last RAN3 meeting, there are the following two proposals for sending path switch message to the Serving SAE GW (SSG) during inter-eNB handovers [1]. 

Alt 1: 

· the SAE GW is updated by a GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

· For reliability reasons, the SAE GW acknowledges the initial GTP-u path switch message with another GTP-u message in the S1 user plane.

Alt 2:

· the SAE GW is updated by a GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

· For reliability reasons, the MME also updates the SAE GW via the S11 interface.

In this contribution, we consider the two options and propose a response to be provided back to RAN3.
Security Considerations

With the decision in February to move PDCP to eNB, user data will need to be secured between the eNB and Serving SAE GW (S1-u). Hence, the same security that is used for user traffic can be used for path-switch messages between the eNB and the Serving SAE GW. Thus there is no security concern as far as encryption/authentication of path switch messages is concerned.
On the issue of security, we believe that Network Domain Security (NDS) mechanism will be used between the eNBs, MMEs, and SSGs. Therefore, it will be difficult for an eNB to fake the path switch message sent to the SSG.  As a result, it is not clear how MME involvement will provide additional authenticity. Obviously, specifying the appropriate security mechanism for for path-switch message on S1-U interface is SA3 responsibility.
Performance Considerations

We observe that even in Alt. 1, there is a GTP-u acknowledgment message from the Serving GW to the target eNB and hence the target eNB can retransmit the path switch message even if the first attempt failed. We also note that just because SCTP is used over the S1-MME interface, it does not guarantee that the path update will be sent to the MME in the very first attempt. There could still be retransmissions at the SCTP layer in the S1-MME interface and in addition there could be retransmissions even in the S11 interface between the MME and Serving GW. Hence, it is unclear if the path switch message will reach the SSG faster in Alt. 2 if the original message from target eNB to Serving GW is lost. As mentioned by Nokia in the reflector, we also expect the GTP-u path switch message to have higher priority over other user data packets in the S1-U interface resulting in lower delays for such messages.

In our opinion, MME involvement in a user plane update procedure is not required because it increases the load at the MME and generates additional messages on the S11 interface. Also, Alt. 2 leads to unnecessary complexity at the SSG such as coordinating acknowledgement of message from one node (eNB) with acknowledgement from another node (MME) and maintaining a timer when interface the SSG can simply acknowledge path switch message to eNB. 

Previous agreement

In the Novermber 2006 Montreal SA2 meeting, there was agreement S2-064305, highlighted in yellow below, that for inter-eNB handoff, MME will not be involved.
===
The UPE consists of the following functions:

-
Packet routing and forwarding; For intra-UPE handovers without MME change, the control for eNB to UPE tunnel movement occurs directly between the eNB and UPE without passing through the MME.
We do not see any reason to change the previously reached agreement. 
Proposal

Based on the above, we propose that SA2 send a liaison to RAN3 stating that SA2 has discussed the options that RAN3 has presented and do not see a good reason to change the agreement in SA2 for inter eNB handoffs to be performed directly between the eNB and Serving SAE GW. 

The annex contains the signalling flow required to implement Alternative 1 in the RAN2/RAN3 TS. 
Annex

Handover sequence flow

This section proposes changes to the call flow for the basic inter-eNB handover, where neither the MME nor the SSG is relocated.

******************************* START OF CHANGES***********************************

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 eNBs. The release of the resources at the source side during the HO completion phase is triggered by the eNB. The figure below depicts the basic handover scenario where neither MME nor SAE Gateway changes:
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Figure 10.1.2.1: Intra-MME/SAE Gateway HO

Below is a more detailed description of the intra-MME/SAE Gateway HO procedure:

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

1
The source eNB configures the UE measurement procedures according to the area restriction information. Measurements provided by the source eNB 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. 

3
Source eNB makes decision based on MEASUREMENT REPORT and RRM information to hand off UE.

4
The source eNB issues a HANDOVER REQUEST message to the target eNB passing necessary information to prepare the HO at the target side (UE X2 signalling context reference at source eNB, UE S1 EPC signalling context reference, target cell ID, RRC context, SAE bearer context). UE X2 / UE S1 signalling references enable the target eNB to address the source eNB 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 are FFS.

5
Admission Control may be performed by the target eNB dependent on the received SAE bearer QoS information  to increase the likelihood of a successful HO, if the resources can be granted by target eNB. The target eNB configures the required resources according to the received SAE bearer QoS information and reserves a C-RNTI.
6
Target eNB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source eNB. 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 15 provide means to avoid data loss during HO and are further detailed in 10.1.2.1.2 and 10.1.2.3.

7
The source eNB generates the HANDOVER COMMAND (RRC message) towards the UE. The HANDOVER COMMAND includes the transparent container, which has been received from the target eNB. The source eNodeB performs the necessary integrity protection and ciphering of the message. The UE receives the HANDOVER COMMAND with necessary parameters (i.e. new C-RNTI, possible starting time, target eNB SIBs etc) and is commanded by the source eNB 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 eNB 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 CONFIRM message (C-RNTI) to the target eNB to indicate that the handover procedure is completed for the UE. The target eNB verifies the C-RNTI sent in the HANDOVER CONFIRM message.
11 The target eNodeB sends a PATH UPDATE message to the SSG in the GTP-u tunnel. 

12 The SSG acknowledges the path update by sending a PATH UPDATE ACKNOWLEDGE message in the GTP-u tunnel. The SSG switches the downlink data path to the target side and can release any U-plane/TNL resources towards the source eNB. 
13
The MME is informed that the UE has changed cell. 
14
The MME confirms the HANDOVER COMPLETE message with the HANDOVER COMPLETE ACK message.

15
By sending RELEASE RESOURCE the target eNB informs success of HO to source eNB and triggers the release of resources. The timing for the target eNB to send this message between steps 10 and 14 is FFS. 

16
Upon reception of the RELEASE RESOURCE message, the source eNB 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
******************************** END OF CHANGES************************************
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