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1 Introduction

At RAN3#55, two options were open regarding the path switch between the SAE GTW and the target eNodeB:

· the “in-band path switch” over S1-U, (option 1)
· the “control signalling path switch“ via the MME and S11 (option 2).

At RAN3#55bis, a third “compromise option” was put forward to have a combination of both solutions for reliability reasons.

However a liaison received at this RAN3#56 from SA2 indicates that they reject this third combined option but only want option 1 or option 2.

This paper doesn’t position between these options but focuses on the issue of the release of resources at source side. It proposes to align the signalling of the trigger of the resources release as a logical consequence of the decision made for the path switch. 
Therefore, if the option 2 is agreed for the path switch, the trigger of the release of source side resources should be changed to be the MME. An annex provides an update of the call flow regarding the trigger of release of resources at source side.
2 Description

At RAN3#55, two options were open regarding the path switch between the SAE GTW and the target eNodeB:

· the “in-band path switch” over S1-U, (option 1)
· the “control signalling path switch” via the MME. (option 2)
These two options are analysed thereafter:
2.1 The logics behind the two path switch options
Path update trigger
For the two options, a first difference is the “one way” path switch trigger mechanism which is different:
one update trigger is a direct message over S1-U and the second update trigger is two combined messages over S1-C and S11 as figured out below:
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Acknowledgement part
Another difference between the two options is then in the acknowledgement. This is to say which entity will receive the acknowledgment and thus trigger any necessary repetition when needed (loss of message). This actually means which entity is the central control point to check the path switch completion being confirmed.
In the “in-band path switch” first option, the control entity is the eNodeB, in the second “control signalling path switch” option, this control entity is the MME.
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As long as this control entity has not got a positive acknowledge of the path switch, it is up to it to send again a path switch order, until a successful acknowledge is finally received which confirms that the path switch has effectively been executed.
2.2 Release of resources
The requirements for release of resources at the source side once handover execution is done are two folds:
· reliability first: it is crucial that resources at source side are not released unduly i.e. success of handover execution must have been confirmed before any release take place; otherwise return to old channel is always a possible event,

· rapidity: it is also desirable that once the confirmation is there, the resources are freed as soon as possible to allow quick reuse of those resources.
Considering the two requirements above, it is quite logical that the “control entity” defined in section 2.1 is the one that triggers the order to release resources, because it is the one that earliest knows the confirmation of path switch.
In the current call flow (i.e. 36.300 v1.0.0) the resources release is done by target eNodeB towards source eNodeB but this dates back to the time where the MME and SAE GTW were shown combined and the details of the path switch option had not been studied in the generic case of split MME-SAE GTW.

Now that the details of path switch update are ironed out, it should be recognized that the release triggered by the target eNodeB as today covered in fact the specific case of the target eNodeB was the control entity. If the control entity becomes the MME, then the logical consequence would make the MME also the entity to trigger the release.
2.3 Other arguments

MME triggering the resources release would also fit with the decision of MME in charge of bearer management (joint RAN2-RAN3-SA2, alternative B of annex H of TS23.882).
It would also align the case with the relocation with change of MME where there is not always an X2 and the resources at source side must be released by the source MME.
3 Conclusion

This paper has analysed the relation between the path switch issue and the release resources issue.

It concludes that the path switch control entity (i.e. the entity ensuring the final confirmation of path switch) should be the one that triggers the release of resources at source side.

It is proposed to agree the following:

· if the “control signalling” path switch option is agreed (option 2), the release of resources at source side shall be triggered by the MME.

It is also proposed to modify consequently the call flow of the option 2 in 36.300 section 10.1.2.1.1 as proposed in Annex A. It must be noted in addition that resources released by MME

· would also be aligned with the decision of MME managing the bearers, (alternative B of the Annex H of the TS23.882)
· would align with the case of relocation with change of MME where the X2 doesn’t always exist and resources at source side must be released by source MME.

Start of modified text in TS 36.300:
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:


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 13 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.




11c
The target eNB sends a HANDOVER COMPLETE message to MME using S1 control signalling. 
11d
The MME sends a USER PLANE UPDATE REQUEST message to the serving SAE Gateway to confirm the user plane path switch to target eNB and to instruct the SAE GW of which IP bearer services to use for UE and can release any U-plane/TNL resources towards the source eNB. 
11e
Serving SAE Gateway sends a USER PLANE UPDATE RESPONSE message to MME.
11b
DL payload is sent to the target eNB. 

12
The MME sends RELEASE RESOURCES  message to the source eNodeB to inform the source eNodeB of success of HO and t trigger the release of resources. 


14
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

10.1.2.1.2
U-plane handling

The U-plane handling during the Intra-E-UTRAN-Access mobility activity for UEs in LTE_ACTIVE takes the following principles into account to avoid data loss during HO and hence to support seamless/lossless service provision:

-
During HO preparation a U-plane tunnel is established between the source eNB and the target eNB.

-
During HO execution, user data may be forwarded from the source eNB to the target eNB. The forwarding may take place in a service dependent and implementation specific way.

-
Forwarding of user data from the source to the target eNB should take place as long as packets are received at the source eNB from the EPC or the source eNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be stopped).

-
During HO completion:


-
The source eNB should continue forwarding of U-plane data as long as packets are received at the source eNB from the EPC or the source eNB buffer has not been emptied (an implementation dependent mechanism decides that data forwarding can be stopped).

Note:
Details on user plane handling are still FFS, The text above reflects the latest status of the Study Item as given in TR 25.912. 

[1] 582 Inter-eNodeB HO Path Switch Nokia-Siemens
[2] 617 Intra-E UTRAN Handover – Path Switch Options Ericsson
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