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1. Introduction 
This paper discusses the inter eNB data forwarding activity 

· When X2 is present, data forwarding over X2
· When X2 is absent, especially along with TAU procedure, data forwarding back to S-GW. The S-GW sends the data to the new eNB after the tunnel between the new eNB and the S-GW is ready. 
2. Discussion  

2.1  Data forwarding over X2
For inter eNB case, except for UE context retrieve, the data forwarding is required. The new eNB allocate the data forwarding address after knowing UE context. 
-Alternative1: define a new X2 message to notify that the UE accesses the new eNB and the old eNB initiate HO procedure.

-Alternative2: reuse Retrieve UE Context procedure and define a new X2 message sent the data forwarding address from the new eNB to the old eNB.

W.R.T many mandatory IEs in the Handover Request procedure cannot be reused, it is complicated to define the exceptional case. It is more straightforward to enhance the Retrieve UE context procedure.
	Cause
	M

	Target Cell ID
	M

	>E-RABs To Be Setup List
	

	>>E-RABs To Be Setup Item
	

	>>>UL GTP Tunnel Endpoint
	M

	UE History Information
	M

	Target eNB To Source eNB Transparent Container
	M


Proposal1: Reuse the Retrieve UE context procedure for the UE in LC mode.
Proposal2: Enhance the Retrieve UE context response to indicate there is data forwarding requirement for specific E-RAB and define a new X2 message to transfer the DL data forwarding address.


[image: image1.emf]New eNB LCeNB

MME

8. Path Switch Request 

12. UE Context Release

3. Retrieve UE Context Response

2. Retrieve UE Context Request

10. Path Switch Request Acknowledge

UE

1. RRCConnectionResumeRequest

4. RRCConnectionResume

5. Data Forwarding Address

7. Data Forwarding

S-GW

9. Bearer Modication

11. End Marker

6. RRCConnectionResumeComplete


Fig-1: UE triggered Connection Activation
2.2  If X2 absent and TAU 
When a UE is in LC and TAU is triggered, e.g. moving into a new TA, periodic TAU or other triggers. The UE in LC may attempt access to a new eNB other than the LC eNB. If the X2 is absent, in legacy, the new eNB rejects the RRC connection resume request and setup a new RRC connection for the UE.

In 23.401, if the connection setup is purely for TAU request without UL data

- If DL Data Notification happens to arrive the MME, the MME responses Initial UE Context Setup to setup the specific E-RAB.

- If there is no data buffered at the SGW, the MME responses the DL NAS Transfer to transfer the TAU procedure.

However, the UE in LC mode, the S1-U at the old eNB is active, the SGW won’t notify the MME if there is data activity. The data arrived at the old eNB also cannot be sent to the UE.
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Fig-2: data loss if X2 absent
Observation1: The LC UE is in risk of data loss if if X2 absent between the the new eNB and the old LC eNB.
Observation2: The MME cannot correctly response the Initial UE Message for UE in LC mode.

One option can be considered for this case is the old eNB forwards the received data back to S-GW if the MME receives a “connected” UE related Initial UE Message from a new eNB. 
· The MME requires the S-GW to provide the data forwarding address (the existing procedure in 23.401 defined for indirect data forwarding for S1 HO). In the UE Context Release Command to the old eNB, the MME provides the data forwarding address to the old eNB for all established E-RAB.
· The old eNB also indicates to MME whether there is really data forwarding. The MME decides to response the Initial UE Context Setup or DL NAS Transport according to data forwarding indication from the old eNB.
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Fig-3: data forwarding back to S-GW

Proposal3 the old eNB forwards the received data back to S-GW if th the UE access to a new eNB which doesn’t setup X2 with the LC eNB.

Proposal4: The MME provides data forwarding address to the old eNB in the UE context Command message.

Proposal5: The MME decides to response the Initial UE Context Setup or DL NAS Transport according to data forwarding indication from the old eNB.
3. Concludsion

This paper discusses the inter eNB data forwarding activity.
X2 is present

Proposal1: Reuse the Retrieve UE context procedure for the UE in LC mode.

Proposal2: Enhance the Retrieve UE context response to indicate there is data forwarding requirement for specific E-RAB and define a new X2 message to transfer the DL data forwarding address.
X2 is absent
Observation1: The LC UE is in risk of data loss if if X2 absent between the the new eNB and the old LC eNB.

Observation2: The MME cannot correctly response the Initial UE Message for UE in LC mode.

Proposal3 the old eNB forwards the received data back to S-GW if th the UE access to a new eNB which doesn’t setup X2 with the LC eNB.

Proposal4: The MME provides data forwarding address to the old eNB in the UE context Command message.

Proposal5: The MME decides to response the Initial UE Context Setup or DL NAS Transport according to data forwarding indication from the old eNB.
4. TP for 36.423

8.3.13
Retrieve UE Context

8.3.13.1
General

The purpose of the Retrieve UE Context procedure is to retrieve the UE context from the eNB where the RRC connection has been suspended (old eNB) and transfer it to the eNB where the RRC Connection has been requested to be resumed (new eNB).

The procedure uses UE-associated signalling.

8.3.13.2
Successful Operation
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Figure 8.3.13.2-1: Retrieve UE Context, successful operation

The new eNB initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old eNB. 

If the old eNB is able to identify the UE context by means of the Resume ID, the ShortMAC-I and the E-UTRAN Cell Identifier of the new cell contained in the RETRIEVE UE CONTEXT REQUEST message, it shall respond with the RETRIEVE UE CONTEXT RESPONSE message.
The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
The old eNB may include in the GUMMEI IE any GUMMEI corresponding to the source MME node.

If the PLMN of the new cell is not the Serving PLMN stored in the UE Context the old eNB shall replace the Serving PLMN with the PLMN of the new cell and move the Serving PLMN to the equivalent PLMN list, before propagating the roaming and access restriction information to the new eNB.The new eNB shall act upon reception of the 

-
UE Security Capabilities IE,

-
AS Security Information IE,

-
Subscriber Profile ID for RAT/Frequency priority IE,

-
Handover Restriction List IE,

-
Location Reporting Information IE,

-
Management Based MDT Allowed IE

-
Management Based MDT PLMN List IE

-
Trace Activation IE,

-
SRVCC Operation Possible IE,
-
Masked IMEISV IE

-
Expected UE Behaviour IE,
-
ProSe Authorized IE,
within the RETRIEVE UE CONTEXT RESPONSE message as specified for the target eNB upon reception of the HANDOVER REQUEST message  for the Handover Preparation procedure.
For each E-RAB for which the old eNB proposes to do forwarding of downlink data, the old eNB shall include the DL Forwarding IE within the E-RABs To be Setup Item IE of the RETRIEVE UE CONTEXT RESPONSE message.
8.3.XX
Data Forwarding Address
8.3.XX.1
General

The purpose of the Data Forwarding Address procedure is to provide the data forwarding address for specific E-RAB.

The procedure uses UE-associated signalling.

8.3.XX.2
Successful Operation
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Figure 8.3.XX.2-1: Data Forwarding Address
The new eNB initiates the procedure by sending the DATA FORWARDING ADDRESS message to the old eNB. 
For each E-RAB admitted by the new eNB, the new eNB may include the DL GTP Tunnel Endpoint IE within the E-RABs Admitted Item IE of the DATA FORWARDING ADDRESS message to indicate the old eNB to forward downlink data for this E-RAB. 

9.1.2.29
RETRIEVE UE CONTEXT RESPONSE

This message is sent by the old eNB to transfer the UE context to the new eNB.

Direction: old eNB ( new eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the new eNB
	YES
	ignore

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the new eNB
	YES
	ignore

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the old eNB
	YES
	ignore

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the old eNB
	YES
	ignore

	GUMMEI
	M
	
	9.2.16
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>MME UE S1AP ID
	M
	
	INTEGER (0..232 -1)
	MME UE S1AP ID allocated at the MME
	–
	–

	>UE Security Capabilities
	M
	
	9.2.29
	
	–
	–

	>AS Security Information
	M
	
	9.2.30
	
	–
	–

	>UE Aggregate Maximum Bit Rate
	M
	
	9.2.12
	
	–
	–

	>Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.25
	
	–
	–

	>E-RABs To Be Setup List
	
	1
	
	
	–
	–

	>>E-RABs To Be Setup Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>DL Forwarding 
	O
	
	9.2.5
	
	–
	–

	>>>Bearer Type
	O
	
	9.2.92
	
	YES
	reject

	>RRC Context
	M
	
	OCTET STRING
	Includes the RRC Handover Preparation Information message as defined in subclause 10.2.2 of TS 36.331 [9]
	–
	–

	>Handover Restriction List
	O
	
	9.2.3
	
	–
	–

	>Location Reporting Information
	O
	
	9.2.21
	Includes the necessary parameters for location reporting
	–
	–

	>Management Based MDT Allowed
	O
	
	9.2.59
	
	–
	–

	>Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.2.64
	
	–
	–

	Trace Activation
	O
	
	9.2.2
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.2.33
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.69
	
	YES
	ignore

	Expected UE Behaviour
	O
	
	9.2.70
	
	YES
	ignore

	ProSe Authorized
	O
	
	9.2.78
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	NAS PDU Forwarding 
	O
	
	9.2.Y2
	
	YES
	ignore

	LC Paging Area
	O
	
	9.2.Y3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.1.X.Y
DATA FORWARDING ADDRESS
This message is sent by the new eNB to transfer the data forwarding address for the specific E-RAB to the old eNB.

Direction: new eNB ( old eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the source eNB
	YES
	ignore

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the source eNB
	YES
	ignore

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the target eNB
	YES
	ignore

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the target eNB
	YES
	reject

	E-RABs Admitted List
	
	0..1
	
	
	YES
	ignore

	> E-RABs Admitted Item IE
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	–

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


5. TP for 36.413

8.3.3
UE Context Release (MME initiated)

8.3.3.1
General

The purpose of the UE Context Release procedure is to enable the MME to order the release of the UE-associated logical connection due to various reasons, e.g., completion of a transaction between the UE and the EPC, or completion of successful handover, or completion of handover cancellation, or release of the old UE-associated logical S1-connection when two UE-associated logical S1-connections toward the same UE is detected after the UE has initiated the establishment of a new UE-associated logical S1-connection, or the UE is no longer allowed to access the CSG cell (i.e., the UE becomes a non-member of the currently used CSG cell). The procedure uses UE-associated S1 connection.
8.3.3.2
Successful Operation
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Figure 8.3.3.2-1: UE Context Release procedure. Successful operation.

The MME initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the eNB. 

The UE CONTEXT RELEASE COMMAND message shall contain the UE S1AP ID pair IE if available, otherwise the message shall contain the MME UE S1AP ID IE.

The MME provides the cause IE set to “Load Balancing TAU Required” in the UE CONTEXT RELEASE COMMAND message sent to the eNB for all load balancing and offload cases in the MME.
The MME provides the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs Subject to Forward Item IE in the UE CONTEXT RELEASE COMMAND message sent to the eNB to indicate that the eNB should perform data forwarding of downlink packets.
Upon reception of the UE CONTEXT RELEASE COMMAND message, the eNB shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. In case of eNB supporting L-GW function for LIPA and/or SIPTO@LN operation, the eNB shall also release any related tunnel resources. In case of successful handover, the eNB using L-GW function for SIPTO@LN operation shall also request using intra-node signalling the collocated L-GW to release the SIPTO@LN PDN connection as defined in TS 23.401 [11].

The eNB shall, if supported, report in the UE CONTEXT RELEASE COMPLETE message location information of the UE in the User Location Information IE.

If the User Location Information IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall handle this information as specified in TS 23.401 [11].

If the Information on Recommended Cells and eNBs for Paging IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall, if supported, store it and may use it for subsequent paging. 

If the Cell Identifier and Coverage Enhancement Level IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall, if supported, store it and use it for subsequent paging.
If the DL Forwarding IE is included in the UE CONTEXT RELEASE COMPLETE message, the MME shall, if supported, use it as specified in TS 36.300 [14].
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.1.4.6
UE CONTEXT RELEASE COMMAND

This message is sent by the MME to request the release of the UE-associated S1-logical connection over the S1 interface.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	CHOICE UE S1AP IDs
	M
	
	
	
	YES
	reject

	>UE S1AP ID pair
	
	
	
	
	
	

	>>UE S1AP ID pair
	M
	
	9.2.3.18
	
	
	

	>MME UE S1AP ID
	
	
	
	
	
	

	>>MME UE S1AP ID
	M
	
	9.2.3.3
	
	
	

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore

	E-RABs Subject to Forward List 
	
	0..1
	
	
	YES
	ignore

	> E-RABs Subject to Forward Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID 
	M
	
	9.2.1.2
	
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	To deliver DL PDUs.
	-
	

	>>DL Transport Layer Address
	O
	
	9.2.2.1
	
	-
	

	>>DL GTP-TEID
	O
	
	9.2.2.2
	To deliver forwarded DL PDCP SDUs.
	-
	


	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RAB allowed towards one UE, the maximum value is 256. 


9.1.4.7
UE CONTEXT RELEASE COMPLETE

This message is sent by the eNB to confirm the release of the UE-associated S1-logical connection over the S1 interface.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	User Location Information
	O
	
	9.2.1.93
	
	YES
	ignore

	Information on Recommended Cells and eNBs for Paging
	O
	
	9.2.1.105
	
	YES
	ignore

	Cell Identifier and Coverage Enhancement Level
	O
	
	9.2.1.109
	
	YES
	ignore

	DL Forwarding
	O
	
	9.2.1.XX4
	
	YES
	ignore


9.2.1.XX4 DL Forwarding

This element indicates that the eNB is proposed for forwarding of downlink packets of the UE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL Forwarding
	M
	
	ENUMERATED (DL forwarding proposed, …)
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