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1.
Introduction

The Intra-LTE-access C-plane handling was discussed in the last RAN3#51 meeting; the outcome was a c-plane handling without aGW involvement as shown in the figure below (see also TR 25.912 v0.1.2).

Taking into account the achievement of the RAN#31 that the RRC termination is located in the eNodeB, the PHY/MAC and RRC functions are shown co-located in the eNodeBs (source and target side). 
One remaining point to the c-plane handling is the release of resources at the source side, this contribution is focused on. 

2. 
Discussion

Two possible options are considered in this contribution:
· With MME/UPE involvement:
The MME/UPE triggers the resource release at the source side by sending an appropriate signalling message directly to the source eNodeB 
or 
· Without MME/UPE involvement:
The target eNodeB  sends an appropriate signalling message directly to the source eNodeB.

For both options the HO COMPLETE message (as shown in the figure below) indicates that the UE is already located in the target cell and the UE is ready to receive/send data and therefore both entities could trigger the release of resources at the source side. 
Note that the HO COMPLETE message is used in both options for the MME/UPE to perform the user plane switch. 
Generally, speaking about release of resources at the target side, first of all the reserved radio resources needs to be released in the source side because there is not data transmission on the old link between UE and eNodeB ongoing anymore.
This doesn’t mean that the data, which are still with the source eNodeB’s buffers are deleted. This data are provided to the target eNodeB until the buffers are emptied in the source eNodeB. Secondly, the release of resources needed for data forwarding between eNodeBs is performed after the source eNodeB’s buffers are emptied.

Note: This could be released using a timer in the source eNodeB. 

Last but not least the resources at the MME/UPE towards the source side could be released at path switch / HO completion indication.

.
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Figure 1: Information flow for Intra-LTE-Access Mobility Support 
2.1
Release of resources @ source side

2.1.1
Option 1: With MME/UPE involvement
MME/UPE receives HO Complete from the MME/UPE, which invokes the following reactions:
i. MME/UPE sends indication “release resources @ the source side“ to the source eNodeB.
ii. MME/UPE switches the user plane from the source to the target eNodeB and starts DL transmission towards the target eNodeB.

iii. MME/UPE stops DL transmission to the source eNodeB; already sent packets are forwarded by the source eNodeB to the target eNodeB.
iv. Source eNodeB release the radio resources on the source side; resources between the eNodeBs remain established. 

v. Source eNodeB forwards packets until the buffers in the source eNodeB are empty. 

Evaluation:
· UPE stops DL transmission to the source eNodeB, but MME would send the trigger to “release resources” on that link. 
· The involvement of the MME/UPE would lead to unnecessary signalling between the eNodeB and the MME/UPE; this would increase the signalling load and processing effort due to frequent HOs in the small service area of an eNodeB in the MME/UPE.
2.1.2
Option 2: Without MME/UPE involvement

The target eNodeB receives the HO Complete, which invokes the following reactions:
i. Target eNodeB sends indication “release resources @ the source side“ to the source eNodeB.

ii. Target eNodeB  sends HO Complete message to the MME/UPE
iii. MME/UPE switches the user plane from the source to the target eNodeB and starts DL transmission towards the target eNodeB.

iv. MME/UPE stops DL transmission to the source eNodeB; already sent packets are forwarded by the source eNodeB to the target eNodeB.

v. Source eNodeB release the radio resources on the source side; resources between the eNodeBs remain established 

vi. Source eNodeB forwards packets until buffers @ the source eNodeB are empty

Evaluation:

+ The “Release of resources” is triggered by the target eNodeB and not by the MME/UPE, which would then not be involved in the resource release similar to the resource reservation; no additional signalling load at the MME/UPE would be the consequence.
+ Indication is sent on the direct interface between eNodeBs, which is established for data forwarding.

+ The release of resources is triggered earlier in this option; therefore the radio resources at the source side are earlier available and can be used for another UE.

+ The resources at the MME/UPE can be deleted immediately after the path switch. 
Conclusion
The analysis of the option for release of resources at the source side, it is seen more beneficial to trigger the release of resource at the target eNodeB instead that the trigger is provided by the MME/UPE. This is also inline with the c-plane handling in TR 25.912 0.1.1, in which the MME/UPE is not involved in the resource allocation. 
It is proposed to capture the analysis in the R3 TR 018 and to update the RAN TR 25.912 accordingly. 

The decision made in the last RAN#31 meeting that the RRC termination is located in the eNodeB is incorporated in the text proposal. 

Text proposal TR 25.912

9.4.2
Intra LTE-Access-System Mobility Support for UE in LTE_ACTIVE

9.4.2.1
Description of Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

The key issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE handles all necessary steps already known from state of the art relocation/handover procedures, like processes that precedes the final HO decision on the source network side (control and evaluation of UE and eNodeB measurements taking into account certain UE specific area restrictions), preparation of resources on the target network side, commanding the UE to the new radio resources and finally releasing resources on the (old) source network side. It contains mechanisms to transfer context data between evolved nodes, and to update node relations on C- and U-plane.

9.4.2.2
Solution for Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

9.4.2.2.1
C-plane handling:

The HO procedure is performed without MME/UPE 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 target eNodeB entity. 

The HO procedure comprises the following steps:

UEs in LTE_ACTIVE are controlled by the eNodeB, responsible for the UE’s radio link quality and configuring neighbour-cell measurements in UL and DL as well as the “PHY/MAC”.. Additional information like load and interference states in neighbours is beneficial, the provision is FFS.

Typically, the source eNodeB entity triggers the HO process after it has made a definite decision to serve the user in another cell. 

After the target eNodeB has received the final confirmation from the UE on HO completion it starts to trigger the release source-cell and related transport/context resources.


Note 1: The MME/UPE is co-located in one functional entity for simplicity reasons; however it is ffs in SA2. 
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Figure 9.4.2-1: Information flow for Intra-LTE-Access Mobility Support 
1)
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. 

2)
The source eNodeB configures the UE measurement procedures according to the area restriction information. Measurements provided by the source eNodeB may assist the function controlling the UE’s connection mobility.

3)
Based on measurement results from the UE and the source eNodeB, probably assisted by additional RRM specific information, the source eNodeB decides to handover the UE to a cell controlled by the target eNodeB.

4)
The source eNodeB issues a HO Request to the target eNodeB passing necessary information to prepare the HO at the target side. The target eNodeB configures the required resources. 
5)
Admission Control is performed by the target eNodeB to increase the likelihood of a successful HO,  if the resources can be granted by target eNodeB. 



6)
The HO preparation is finished at the target side; information for the UE to reconfigure the radio path towards the target side is passed to the source eNodeB.  

A) from step 7) until 10) means to avoid data loss during HO are provided and are detailed in §9.4.2.2.2.
7) 
The UE is commanded by the source eNodeB entity to perform the HO, target side radio resource information is contained. 

8) The UE gains synchronisation at the target side.

9) Once the UE has successfully accessed the cell, it sends an indication to the target eNodeB that the handover is completed.

10) The MME/UPE is informed that the UEs data path has to be switched to the target side and TNL resources towards the source side can be released.
11) The target eNodeB triggers the release of resources at the source side which is performed after probably unsent buffered user data have been forwarded to the target side.

12)
The source eNodeB releases radio, context and TNL resources.

13)
If the new cell is member of a new Tracking Area, the UE needs to register with the MME/UPE which in turn updates the area restriction information on the target side.

9.4.2.2.2
User plane handling
 
See  Tdoc R3-060469
9.4.2.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact 

9.4.2.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact 

9.4.2.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact. 
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