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1.
Introduction

This paper contains text proposals for TR 25.912 and for TR 23.882 for Intra-LTE-Access mobility support for UEs in LTE_ACTIVE.

The text proposal for TR 25.912 uses functional entities applicable for a RAN level of detail as follows:.

PHY/MAC control, which is responsible for all radio layer 1 and 2 processing and cell specific Radio Resource Management (comprising PHY/MAC functions), and 

RRC, comprising RRC termination and possible access to inter-cell RRM functions (see R3-051404).

The text proposal for TR 23.882 deals with functional entities like UE, MME/UPE and E-UTRAN is subsummised into “LTE-RAN functions”. 

Section 3 includes the text proposal of TR 25.912 and section 4 includes the text proposal for TR 23.882 including the C-plane handling of Intra-LTE-access HO without MME/UPE involvement

2. 
Discussion

A detailed explanation regarding the current status on the RAN3 discussions on C-plane handling for Intra-access HO is given in R3-060279.

This section analyses open issues identified at last RAN3 meeting

Role and involvement of aGW during HO preparation phase

Frequent HO occasions

In case the MME/UPE is involved during the HO process (preparation, completion phase) the resource allocation and release of the HO is signalled via the MME/UPE for each HO process (even if unsuccessful) and increase the signalling and processing effort at the MME/UPE. Considering the to be expected frequent HOs due to the small service area of an eNodeB, a direct involvement of the aGW is not seen beneficial.

Admission control of TNL resources

It is expected that the aGW is able to guarantee resources in the target eNodeB as well due to the topological vicinity to the source eNodeB. Regarding last mile resources, it is expected that the eNodeB is well aware of congestion situation. So it is not expected that not-involvement of aGW is an issue to that respect.

Release of resources

In case of UP forwarding, the release of TNL resources between target and source eNodeB could be triggered by at HO completion, leaving the source eNodeB to finalise UP forwarding and release radio resources and TNL resources towards the aGW in addition.

Resources at the aGW towards the source side would be released at path switch / HO completion indication.

HO decision

As already decided, the HO decision is made where the connection mobility control resides.

Area restriction handling

The handling of restrictions of potential HO targets in LTE_ACTIVE is provided to the “source RRC” at connection setup/at last area update. The source side utilises this information to steer the UE measurements in neighbour cells. No involvement of aGW is needed either.

Considering all these aspects it can be concluded that the HO process without involvement of aGW at preparation phase is possible and can be kept to a minimum during completion phase. 

early/late path switch

It is not expected that there is any significant difference between early and late path switch in any of the UP proposals, however, robustness against HO failures clearly speaks in favour of the late path switch, i.e. at HO completion.

Harmonisation with inter-access mobility in ACTIVE mode

Preference is given to an highly optimised intra-LTE-access HO scheme. A different scheme is needed for the inter-3GPP-access HO involving the aGW and other t.b.d. entities.

HO decision: which node to take final decision (source RRC/eNodeB, aGW/central node)

as already decided, that node which hosts the CMC makes the final HO decision.

Involvement of a central node for measurement & cell load control (and possibly other RRM topics). 

Direct involvement of a central node is not desired as it causes delay, this is handled in other papers as well.

C-plane handling in error cases.

It is proposed to discuss the definition of a re-establishment procedure including the transfer of contexts and buffered unsent user data between the involved eNodeBs, similar to the “normal” HO scheme. The UE needs to provide an (temporary) identification in order to find the last eNodeB.

3 
Text Proposal for TR 25.912

9.3.X
Key Issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

9.3.X.1
Description of Key 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 ”PHY/MAC control” 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.
9.3.X.2
Solution for key issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

9.3.X.2.1
C-plane handling:

The HO procedure is performed without MME/UPE involvement, i.e. preparation messages are directly exchanged between the RRC entities. The release of the resources at the source side during the HO completion phase is triggered by the “target RRC” entity. 

The HO procedure comprises the following steps:

UEs in LTE_ACTIVE  are still controlled by a function controlling UE’s radio link quality and neighbour-cell measurements in DL as well as the “PHY/MAC” to provide corresponding UL measurements. Additional information like load and interference states in neighbours is beneficial, the provision is FFS.
Typically, the “source RRC” entity triggers the HO process after it has made a definite decision to serve the user in another cell. 

After the ”target RRC” has received the final confirmation from the UE on HO completion it starts to trigger the release source-cell and related transport/context resources.
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Figure 1: Information flow for Intra-LTE-Access Mobility Support 
1)
The UE context within the Source RRC contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update. 

2)
The “source RRC” entity configures the UE measurement procedures according to the area restriction information. Measurements provided by the ”Source PHY/MAC” entity may assist the function controlling the UE’s connection mobility.
3)
Based on measurement results from the UE and the ”Source PHY/MAC”, probably assisted by additional RRM specific information, the “source RRC” decides to handover the UE to a cell controlled by the “Target RRC”.
4)
The “source RRC” issues a HO Request to the “target RRC” entity passing necessary information to prepare the HO  at the target side. 

5)
The “target RRC” requests the “Target PHY/MAC” to configure the required resources.

6)
Admission control is performed by ”Target PHY/MAC” to increase the likelihood of a successful HO.
7)
If the resources can be granted the “Target RRC” is informed by the “Target PHY/MAC”. 

8)
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 RRC”.  

A) from step 9) until 12) means to avoid data loss during HO are provided and are detailled in §9.3.X.2.2.

9) 
The UE is commanded by the source “RRC” entity to perform the HO, target side radio resource information is contained..

10) The UE gains synchronisation at the target side..

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

12) 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.
13) The target side 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.
14)
The source “RRC” entity releases radio, context and TNL resources.
15)
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.
9.3.X.2.2
User plane handling

<< See document R3-060278 >>
9.3.X.3
Impact on the baseline CN Architecture

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

9.3.X.4
Impact on the baseline RAN Architecture

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

9.3.X.5
Impact on terminals used in the existing architecture

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

4. 
Text proposal for T 23.882

7.X
Key Issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE 
7.X.1
Description of Key Issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE 
The key issue Intra-Access Mobility Handling of 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, preparation of resources on the target network side, pushing 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.

7.X.2 
Solution for key issue Intra-LTE-Access Mobility Support for UEs in LTE_ACTIVE

LTE_ACTIVE state mobility is still controlled by the LTE-RAN functions currently serving the UE (source LTE-RAN functions) which trigger the HO process after it has made a definite decision to serve the user by neighbour (“target”) LTE-RAN functions. 

Means need to be provided to protect against data loss during the handover process.

After the LTERAN functions on the target side have received the final confirmation from the UE on the completion of the HO process, the release of resources on the (old) source side is triggered.
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Figure 7.X-1: Information flow for Intra-LTE-Access Mobility Support
1)
The UE context within the Source RRC contains information regarding roaming restrictions which where provided either at connection establishment or at the last TA update. 

2)
The responsible “source LTE-RAN functions” configure the UE measurement procedures according to the area restriction informaiton.

3)
Based on measurement results, probably assisted by additional RRM specific information the source side decides to handover the UE to a cell controlled by the “Target LTE RAN functions”
4)
The target side is requested to prepare the HO on the target side.
5)
Resources at the target side are reserved / prepared.
6)
The preparation phase has ended successfully. 

A) from step 7) until 10) means to avoid data loss during HO are provided and detailled in [25.912]
7)
The “Source LTE-RAN” functions command the UE to the target side. 

8)
The UE starts to gain synchronisation on the target side. 

9)
Once the UE has successfully accessed the cell, the UE sends an indication to the “target LTE-RAN functions” to indicate that the handover is completed.

10) The HO Complete message is sent to indicate the MME/UPE that the UE is located at the target cell. This indication should be used to perform the user plane switch.

11) The release of resources on the source side are triggered directly by the target side. 
15)
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.

7.X.3
Impact on the baseline CN Architecture

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

7.X.4
Impact on the baseline RAN Architecture

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

7.X.5
Impact on terminals used in the existing architecture

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

5.
Proposal

It is proposed to agree on the text provided in the paper for TR 25.912 and for TR 23.882 and to present the outcome of the discussion to the joint meeting next week.
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