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Introduction 
This contribution proposes updates to section 10.1.2 in 36.300

The following areas are updated:

· (Potential) separation of MME and UPE

· Change of signalling diagram to align to “format conventions” in existing handover descriptions (no colour marking)

· Release of resources on source side after switching of DL path. Path switch is initiated by signalling towards the MME.
· Added information on contents of messages
· Added issues as FFS, with the purpose of differentiating between intentional alternatives and undecided issues.  
Proposal

See change marked text in the appendix at the end of the document

Summary

It is proposed that RAN3 endorses the changes in the appendix. 
Appendix: proposed changes to section 10.1.2
10
Mobility

10.1
Intra E-UTRAN

In E-UTRAN RRC_CONNECTED state, network controlled UE assisted handovers are performed and various DRX/DTX cycles are supported:

-
UE performs neighbour cell measurements based on measurement control and neighbour cell information from the network;

-
Network signals reporting criteria for event-triggered and possibly periodical (FFS) reporting.

Following defines the handover support within E-UTRAN:

-
The intra E-UTRAN HO in RRC_CONNECTED state is UE assisted NW controlled HO with HO preparation signalling in E-UTRAN.

-
In E-UTRAN RRC_IDLE state, cell reselections are performed and DRX is supported.

Unchanged text omitted
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


1
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 or at UE Mobility.
2
The source eNB entity configures the UE measurement procedures according to the area restriction information and neighbour cell information. Measurements provided by the source eNB entity and neighbour eNB (FFS) entities may assist the function controlling the UE's connection mobility. The UE is triggered to send MEASUREMENT REPORT by the rules set by e.g. system information, specification or measurement order (FFS). The UE sends measurement data according to normal user data scheduling principles. 
3
Source eNB makes a handover decision. The decision may based on MEASUREMENT REPORT and RRM information to hand off UE. 
4
The source eNB issues a HANDOVER REQUEST (S1/X2 UE identity, Cause, RRC context, SAE bearer context, MM context) to the target eNB entity passing necessary information to prepare the HO at the target side. The RRC context includes e.g., UE capability information, configured measurements in the UE, RRC integrity key, configured radio bearers. The SAE bearer context should include the SAE bearer ID, SAE bearer parameters, the transport layer address of the UPE and corresponding TEID. The MM context includes at least the MME identity and the roaming restrictions of the UE. The target eNB configures the required resources, allocates C-RNTI and optionally dedicated radio resources to enable non-contention based access for the UE at the target side. It is FFS if the source eNB may send multiple HANDOVER REQUEST messages to different target cells. 
5
Target eNB may perform Admission Control to with respect to the required radio resources and transport network resources. 
6
The HO preparation is finished at the target side, and the target eNodeB sends the HO RESPONSE message (TEID for forwarding, target eNodeB-UE transparent container) to the source eNodeB.  The target eNodeB-UE transparent container includes information for the UE to reconfigure the radio link towards the target side, new C-RNTI and possibly other parameters e.g. access parameters, SIBs, etc. (FFS).  After reception of accepted preparation of HO, source eNB starts forwarding data packets to target eNB. 
Note: Steps 7) until 14) provide means to avoid data loss and/or reduce interruption during HO and are detailed in section 10.1.2.3
7
The source eNodeB assembles the HO Command, which includes the target eNodeB to UE transparent container and sends it to the UE. At the same time the source eNodeB suspends data transmission and starts RLC SDU forwarding of DL data toward the target eNodeB. 
The UE receives HANDOVER COMMAND with necessary parameters (FFS, some possible parameters are new C-RNTI, possible starting time, target eNB SIBs etc.). The UE may acknowledge reception of the HO COMMAND with RLC acknowledgment procedure (FFS). 
8
After expiry of starting time (FFS if used) in HO COMMAND, UE performs synchronisation to target eNB and then starts acquiring UL timing advance. A pre-synchronised  and non-contention-based Handover procedure is FFS.
9
The network responds with UL allocation and timing advance. 
10
The UE sends HANDOVER CONFIRM to the target eNB, which completes the handover procedure for the UE. The NW may acknowledge reception of the HO CONFIRM message with RLC acknowledgment procedure (FFS). The target eNodeB verifies the UE identity sent in the HO Complete message. The identity may be implicit based on message security mechanisms (FFS). 

11
The target eNB assembles a HO COMPLETE message toward the MME (old S1/X2 UE identity, new S1/X2 UE identity, target eNodeB transport address and TEID per SAE Access Bearer) and sends it to the corresponding MME, which has been given by the source eNodeB as part of the MM context sent in the HO Request message. At the same time the target eNodeB can start scheduling UL/DL data from/to the UE and it may start sending UL traffic toward the UPE using the UL TEID that has been given by the source eNodeB as part of the SAE bearer context.
12 The MME sends the REROUTE REQUEST (TEID identifying SAE Access Bearers) to the UPE to trigger the switch of the U- plane path at the UPE. The UPE can release any U-plane/TNL resources towards the source eNodeB. The target eNodeB specifies in the message the DL TEIDs allocated for the different SAE Access Bearers, which the UPE should use to send downlink data.
Note: In case MME and UPE are combined, steps 10 and 11 are combined.
13
The UPE sends the REROUTE REQUEST ACKNOWLEDGE message to the MME.

14
The MME generates the HO COMPLETE ACKNOWLEDGE message, which may optionally include new roaming restriction information (FFS).
Note: In case MME and UPE are combined, steps 12 and 13 are combined.
15
The target eNB triggers the release of resources at the source side. The target eNB can send this message directly after reception of message 9.
16
Upon reception of the Release Resource message, the source eNB can release radio and C-plane related resources in relation to the UE context. The source eNB should continue to perform data forwarding until an implementation dependent mechanism decides that data forwarding can be stopped and U-plane/TNL resources can be released.
The handling of outstanding uplink and downlink data upon inter-eNB handover is described in 9.1.7.

10.1.2.2
Path Switch
Note: the current description assumes that the path switch is controlled via MME. It is FFS if the path switch is controlled by the UPE, triggered by a message from eNB.
10.1.2.3
Data forwarding

Upon handover, the source eNB forwards all downlink RLC SDUs, starting from the first SDU that has not been successfully received by the UE, to the target eNB. The source eNB discards any remaining downlink RLC PDUs. The target eNB re-transmits all downlink RLC SDUs forwarded by the source eNB. Correspondingly, the source eNB does not forward the downlink RLC context to the target eNB. Support of re-ordering of downlink RLC SDUs during handover, which either the target eNB or the UE could provide (e.g. based on PDCP sequence numbers), is FFS. The optimisation, to only re-transmit the downlink RLC SDUs not successfully received by the UE, is FFS.

Upon handover, the source eNB forwards all successfully received uplink RLC SDUs to the UPE and discards any remaining uplink RLC PDUs. The UE re-transmits the uplink RLC SDUs that have not been successfully received by the source eNB. Correspondingly, the source eNB neither forwards uplink RLC SDUs nor the uplink RLC context to the target eNB. If needed, the PDCP within UPE may support re-ordering of uplink RLC SDUs during handover (operator control).

10.1.2.4
Handling in eNB

10.1.2.5
Handling above eNB

During UPE relocation procedure, the header compression entity is restarted and no context related to header compression is transferred (FFS).
10.1.2.6
Mobility Management Entity (MME)

10.1.2.7
Timing Advance

In RRC_CONNECTED, it remains FFS whether the timing advance is permanently maintained or not. If not, MAC knows if the L1 is synchronised and which procedure to use to start transmitting in the uplink (FFS for RRC).

Cases where the UL synchronisation status may move from “synchronised” to “non-synchronised” include:

-
Expiration of a timer;

-
Non-synchronised handover;

-
Explicit request by MAC or RRC in the eNB;
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