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0. X2 Availability
RN knows whether its serving DeNB has an X2 with the neighbouring eNB via X2 eNB Configuration Update procedure.
1. HO Type selection
Following two solutions should be adopted for HO type selection.
Solution 1:
The DeNB informs the RN of UE’s GUMMEI and MME UE S1AP ID in the Initial Context Setup Request and S1 Handover Request messages

Solution 3:
The RN initiates X2 handover to a neighbor eNB at first. If the X2 handover fails with the “Invalid MME Group ID” cause value, S1 handover is applied. Optimization, e.g., applying S1 handover for the subsequent handover, is an implementation choice.
NOTE:
These solutions are already supported by the current specification.

2. Neighbor relation handling
2.1 “No HO” attribute at the RN should be managed by O&M.
2.2 The X2 eNB Configuration Update procedure should be used to inform the RN of neighbor eNB’s GU group IDs to support Solution 1 for Issue #1.
2.3 The X2 eNB Configuration Update message should contain the NR information on only one neighbor eNB.

3.
TNL address discovery

3.1 No enhancement on TNL address discovery procedures is needed, since the existing procedure can be reused for relays.

3.2 The DeNB may send the MME Configuration Transfer message to the RN, if needed.

4:
MME/eNB Direct Information Transfer handling

Detailed analysis and discussion on DeNB implementation complexity should be deprioritised in Rel-10, since the majority assumes there is no concern on the current working assumption.
----------------------------------------------

0 is still missing in the spec, update needed.
1. solution1 and solution3, need to be captured in stage2 spec.

2.1 is aligned with current section 22.3.2a, no need to update.
2.2, 2.3 is still missing, update needed.
3. existing procedure can be reused, no need to update.

4. the majority assumes there is no concern on the current working assumption. no need to update.
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-------------------------------------------The First Change-----------------------------------
4.7.6.4

RN detach procedure

Figure 4.7.6.4-1 shows a simplified version of the detach procedure for the RN operation in case no UE is connected to the RN cells. 

1.
The detach procedure is the same as the normal UE detach procedure [17]. 

2.
The DeNB performs the X2 eNB Configuration Update procedure(s) to update the cell information.
3
The DeNB performs the S1 eNB Configuration Update procedure(s), if the configuration data for the DeNB is updated due to the RN detach.
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Figure 4.7.6.4-1: RN detach procedure
4.7.6.x
Neighbouring Information Transfer
The X2 eNB Configuration Update procedure (see section 20.2.2.8) is used by the DeNB to also transfer application level configuration data of a single neighbouring eNB to the RN. Upon reception of an eNB CONFIGURATION UPDATE message, if the served cells contained in the message belong to the neighbour eNB rather than the DeNB, the RN shall regard the X2 interface between DeNB and the neighbour eNB as available. The RN will update the X2 availability, the corresponding GU Group ID and other information of the neighbour eNB according to the message.
4.7.6.y
Mobility to or from RN
In case of Handover between RN and neighbour eNB, in addition to the procedures specified in section 10.1.2.1.1, below are also applied.
· The DeNB may inform the RN of any GUMMEI of the UE's serving MME and MME UE S1AP ID assigned by the MME in the INITIAL CONTEXT SETUP REQUEST and S1 HANDOVER REQUEST messages. Considering this information as well as the GU Group ID of the neighbour eNB and the X2 interface availability between the DeNB and neighbour eNB, the RN initiates either S1 or X2 handover for the UE. In case the GUMMEI information is not available to the RN, the RN attempts the X2 handover for the UE (see section 19.2.2.5) and, upon X2 handover failure, S1 handover may be initiated.
· The S1/X2 HANDOVER REQUEST is received by the DeNB, which reads the target cell ID from the message, finds the target node corresponding to the target cell ID, and forwards the message toward the target node if appropriate.
-------------------------------------End of the First Change-----------------------------------

-------------------------------------------The Next Change-------------------------------------

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. In case an RN is involved, its DeNB relays the appropriate S1 messages between the RN and the MME (S1-based handover) and X2 messages between the RN and target eNB (X2-based handover); the DeNB is explicitly aware of a UE attached to the RN due to the S1 proxy and X2 proxy functionality (see section 4.7.6.y). The figure below depicts the basic handover scenario where neither MME nor Serving Gateway changes:
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Figure 10.1.2.1.1-1: Intra-MME/Serving Gateway HO

Below is a more detailed description of the intra-MME/Serving 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, KeNB*, RRC context including the C-RNTI of the UE in the source eNB, AS-configuration, E-RAB context and physical layer ID of the source cell + MAC for possible RLF recovery). UE X2 / UE S1 signalling references enable the target eNB to address the source eNB and the EPC. The E-RAB context includes necessary RNL and TNL addressing information, and QoS profiles of the E-RABs.

5
Admission Control may be performed by the target eNB dependent on the received E-RAB 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 E-RAB QoS information and reserves a C-RNTI and optionally a RACH preamble. The AS-configuration to be used in the target cell can either be specified independently (i.e. an "establishment") or as a delta compared to the AS-configuration used in the source cell (i.e. a "reconfiguration").
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 an RRC message to perform the handover. The container includes a new C-RNTI, target eNB security algorithm identifiers for the selected security algorithms, may include a dedicated RACH preamble, and 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.

NOTE:
As soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE, or as soon as the transmission of the handover command is initiated in the downlink, data forwarding may be initiated.

Steps 7 to 16 provide means to avoid data loss during HO and are further detailed in 10.1.2.1.2 and 10.1.2.3.
-------------------------------------End of the Next Change-----------------------------------

-------------------------------------------The Next Change-------------------------------------
19.2.2.5
Handover signalling procedures

Handover signalling procedures support both, inter-eNB handover and inter-RAT handover. 

Inter-RAT handovers shall be initiated via the S1 interface. 

Inter-eNB handovers shall be initiated via the X2 interface except if any of the following conditions are true:

-
the source eNB is not an RN and there is no X2 between source and target eNB.
-
the source eNB is an RN and there is no X2 between DeNB and the target eNB or between the source RN and the DeNB.
-
the source eNB is an RN and the UE’s serving MME is not included in the MME Pool(s) connected with the target eNB.
-
the source eNB has been configured to initiate handover to the particular target eNB via S1 interface in order to enable the change of an EPC node (MME and/or Serving GW).

-
the source eNB has attempted to start the inter-eNB HO via X2 but receives a negative reply from the target eNB with a specific cause value.
Inter-eNB handovers shall be initiated via the S1 interface, if one of the above conditions applies.
-------------------------------------End of the Next Change-----------------------------------
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