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1
Introduction

In last meeting, the basic procedures of LWA were discussed and the agreements were captured in stage 2 BL CR [1], this contribution will further discuss the stage 3 details for the agreed basic procedures of LWA.
2
Discussions
According to the endorsed stage 2 BL CR [1], the following procedures are currently agreed for LWA.
· WT Addition Preparation procedure (eNB initiated).
· eNB initiated WT Modification Preparation procedure.
· eNB initiated WT Release procedure. 
· WT initiated WT Release procedure.
The following sub-clauses will provide the stage3 detail descriptions to be captured into TS 36.463 for the above already agreed procedures, based on the following assumptions.

· eNB UE XwAP ID + UE MAC address in the first Xw message (i.e. WT ADDITION REQUEST), eNB UE XwAP ID only in the other Xw messages [2].

· The details of E-RAB Level QoS Parameters are FFS [2].

· The eNB to WT Container and WT to eNB Container are not included at the moment.
2.1
WT Addition Preparation procedure (eNB initiated)
X.1.1
General

The purpose of the WT Addition Preparation procedure is to request the WT to allocate resources for LWA operation for a specific UE.
The procedure uses UE-associated signalling.

X.1.2
Successful Operation
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Figure X.1.2-1: WT Addition Preparation, successful operation

The eNB initiates the procedure by sending the WT ADDITION REQUEST message to the WT. If the WT ADDITION REQUEST message contains the Serving PLMN IE, the WT may use it for RRM purposes.

The WT shall report to the eNB, in the WT ADDITION REQUEST ACKNOWLEDGE message, the result for all the requested E-RABs in the following way:

-
A list of E-RABs which are successfully established shall be included in the E-RABs Admitted To Be Added List IE.
-
A list of E-RABs which failed to be established shall be included in the E-RABs Not Admitted List IE.
X.1.3
Unsuccessful Operation
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Figure X.1.3-1: WT Addition Preparation, unsuccessful operation

If the WT is not able to accept any of the bearers or a failure occurs during the WT Addition Preparation, the WT sends the WT ADDITION REQUEST REJECT message with an appropriate cause value to the eNB.

X.1.4
Abnormal Conditions

If the WT receives a WT ADDITION REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Added List IE) set to the same value, the WT shall consider the establishment of the corresponding E-RAB as failed.

If the WT receives a WT ADDITION REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [z1]), and which does not contain the GBR QoS Information IE, the WT shall consider the establishment of the corresponding E-RAB as failed.
……
Y.1.1
WT ADDITION REQUEST

This message is sent by the eNB to the WT to request the preparation of resources for LWA operation for a specific UE
Direction: eNB ( WT.

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

	Message Type
	M
	
	
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	
	Allocated at the eNB
	YES
	reject

	UE MAC address
	
	
	
	
	
	

	Serving PLMN
	O
	
	
	The serving PLMN in the WT.
	YES
	ignore

	E-RABs To Be Added List
	
	1
	
	
	YES
	reject

	>E-RABs To Be Added Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	reject

	>>E-RAB ID
	M
	
	
	
	–
	–

	>>E-RAB Level QoS Parameters
	M
	
	
	Includes necessary QoS parameters, Details FFS
	–
	–


	Range bound
	Explanation

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


Y.1.2
WT ADDITION REQUEST ACKNOWLEDGE

This message is sent by the WT to confirm the eNB about the WT addition preparation.
Direction: WT ( eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	
	Allocated at the eNB
	YES
	reject

	E-RABs Admitted To Be Added List
	
	1
	
	
	YES
	ignore

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

	>>E-RAB ID
	M
	
	
	
	–
	–

	>>WT GTP Tunnel Endpoint
	M
	
	
	Endpoint of the Xw transport bearer at the WT.
	–
	–

	E-RABs Not Admitted List
	O
	
	
	A value for E-RAB ID shall only be present once  in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.
	YES
	ignore

	Criticality Diagnostics
	O
	
	
	
	YES
	ignore


	Range bound
	Explanation

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


Y.1.3
WT ADDITION REQUEST REJECT

This message is sent by the WT to inform the eNB that the WT Addition Preparation has failed.

Direction: WT ( eNB.

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

	Message Type
	M
	
	
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	
	Allocated  at the eNB
	YES
	reject

	Cause
	M
	
	
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	
	
	YES
	ignore


2.2
eNB initiated WT Modification Preparation procedure
X.2.1
General

This procedure is used to enable an eNB to request a WT to modify the UE context at the WT.

The procedure uses UE-associated signalling.

X.2.2
Successful Operation
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Figure X.2.2-1: eNB initiated WT Modification Preparation, successful operation
The eNB initiates the procedure by sending the WT MODIFICATION REQUEST message to the WT. 

The WT MODIFICATION REQUEST message may contain

-
within the UE Context Information IE;

-
E-RABs to be added within the E-RABs To Be Added Item IE;

-
E-RABs to be modified within the E-RABs To Be Modified Item IE;

-
E-RABs to be released within the E-RABs To Be Released Item IE;

-
the WT UE Aggregate Maximum  Bit Rate IE;

If the WT MODIFICATION REQUEST message contains the Serving PLMN IE, the WT may use it for RRM purposes.
If at least one of the requested modifications is admitted by the WT, the WT shall modify the related part of the UE context accordingly and send the WT MODIFICATION REQUEST ACKNOWLEDGE message back to the eNB. 

The WT shall include the E-RABs for which resources have been either added or modified or released at the WT either in the E-RABs Admitted To Be Added List IE or the E-RABs Admitted To Be Modified List IE or the E-RABs Admitted To Be Released List IE. The WT shall include the E-RABs that have not been admitted in the E-RABs Not Admitted List IE with an appropriate cause value.

For each E-RAB to be released
-
if applicable, the eNB may provide for an applicable E-RAB to be released the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the WT MODIFICATION REQUEST message.
For an E-RAB to be modified the WT may include in the WT MODIFICATION REQUEST ACKNOWLEDGE message the WT GTP Tunnel Endpoint IE.
X.2.3
Unsuccessful Operation
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Figure X.2.3-1: eNB initiated WT Modification Preparation, unsuccessful operation
If the WT does not admit any modification requested by the eNB, or a failure occurs during the eNB initiated WT Modfication Preparation, the WT shall send the WT MODIFICATION REQUEST REJECT message to the eNB. The message shall contain the Cause IE with an appropriate value.
X.2.4
Abnormal Conditions

If the WT receives a WT MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Added List IE and/or the E-RABs To Be Modified List IE) set to the same value, the WT shall not admit the action requested for the corresponding E-RABs.

If the WT receives a WT MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RAB To Be Released List IE) set to the same value, the WT shall initiate the release of one corresponding E-RAB and ignore the duplication of the instances of the selected corresponding E-RABs.
If the WT receives a WT MODIFICATION REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [z1]), and which does not contain the GBR QoS Information IE, the WT shall not admit the corresponding E-RAB.

……
Y.2.1
WT MODIFICATION REQUEST

This message is sent by the eNB to the WT to request the preparation to modify WT resources for a specific UE.

Direction: eNB ( WT.

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

	Message Type
	M
	
	
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	
	Allocated at the eNB
	YES
	reject

	Cause
	M
	
	
	
	YES
	ignore

	Serving PLMN
	O
	
	
	The serving PLMN of the SCG in the WT.
	YES
	ignore

	UE Context Information
	
	0..1
	
	
	YES
	reject

	>E-RABs To Be Added List
	
	0..1
	
	
	–
	–

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

	>>>E-RAB ID
	M
	
	
	
	–
	–

	>>>E-RAB Level QoS Parameters
	M
	
	
	Includes necessary QoS parameters, Details FFS
	–
	–

	>E-RABs To Be Modified List
	
	0..1
	
	
	–
	–

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

	>>>E-RAB ID
	M
	
	
	
	–
	–

	>>>E-RAB Level QoS Parameters
	O
	
	
	Includes QoS parameters to be modified
	–
	–

	>E-RABs To Be Released List
	
	0..1
	
	
	–
	–

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

	>>>E-RAB ID
	M
	
	
	
	–
	–

	>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	
	Identifies the Xw transport bearer used for forwarding of DL PDUs
	–
	–


	Range bound
	Explanation

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


Y.2.2
WT MODIFICATION REQUEST ACKNOWLEDGE

This message is sent by the WT to confirm the eNB’s request to modify the WT resources for a specific UE.

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

	Message Type
	M
	
	
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	
	Allocated at the eNB
	YES
	ignore

	E-RABs Admitted List
	
	0..1
	
	
	YES
	ignore

	>E-RABs Admitted To Be Added List
	
	1
	
	
	–
	–

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

	>>>E-RAB ID
	M
	
	
	
	–
	–

	>>>WT GTP Tunnel Endpoint
	M
	
	
	Endpoint of the Xw transport bearer at the WT.
	–
	–

	>E-RABs Admitted To Be Modified List
	
	0..1
	
	
	–
	–

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

	>>>E-RAB ID
	M
	
	
	
	–
	–

	>>>WT GTP Tunnel Endpoint
	O
	
	
	Endpoint of the Xw transport bearer at the WT.
	–
	–

	>E-RABs Admitted To Be Released List
	
	0..1
	
	
	–
	–

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

	>>>E-RAB ID
	M
	
	
	
	–
	–

	E-RABs Not Admitted List
	O
	
	
	A value for E-RAB ID shall only be present once  in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.
	YES
	ignore

	Criticality Diagnostics
	O
	
	
	
	YES
	ignore


	Range bound
	Explanation

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


Y.2.3
WT MODIFICATION REQUEST REJECT

This message is sent by the WT to inform the eNB that the eNB initiated WT Modification Preparation has failed.

Direction: WT ( eNB.

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

	Message Type
	M
	
	
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	
	Allocated  at the eNB
	YES
	ignore

	Cause
	M
	
	
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	
	
	YES
	ignore


2.3
eNB initiated WT Release procedure
X.3.1
General

The eNB initiated WT Release procedure is triggered by the eNB to initiate the release of the resources for a specific UE.
The procedure uses UE-associated signalling.

X.3.2
Successful Operation
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Figure X.3.2-1: eNB initiated WT Release, successful operation

The eNB initiates the procedure by sending the WT RELEASE REQUEST message. Upon reception of the WT RELEASE REQUEST message the WT shall stop providing user data to the UE. The eNB may provide appropriate information within the Cause IE.
For each bearer for which the eNB requests forwarding of downlink data, the eNB includes the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the WT RELEASE REQUEST message to indicate that the WT should perform data forwarding of downlink packets for that split bearer.
X.3.3
Unsuccessful Operation

Not applicable.

X.3.4
Abnormal Conditions

If the WT RELEASE REQUEST message refers to a context that does not exist, the WT shall ignore the message.
……
Y.3.1
WT RELEASE REQUEST
This message is sent by the eNB to the WT to request the release of resources.

Direction: eNB ( WT.

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

	Message Type
	M
	
	
	
	YES
	ignore

	eNB UE XwAP ID
	M
	
	
	Allocated at the eNB
	YES
	reject

	Cause
	O
	
	
	
	YES
	ignore

	E-RABs To Be Released List
	
	0..1
	
	
	YES
	ignore

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

	>>E-RAB ID
	M
	
	
	
	–
	–

	>>DL Forwarding GTP Tunnel Endpoint
	O
	
	
	Identifies the Xw transport bearer used for forwarding of DL PDUs
	–
	–


	Range bound
	Explanation

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


2.4
WT initiated WT Release procedure

X.4.1
General

This procedure is triggered by the WT to initiate the release of the resources for a specific UE.

The procedure uses UE-associated signalling.

X.4.2
Successful Operation
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Figure X.4.2-1: WT initiated WT Release, successful operation
The WT initiates the procedure by sending the WT RELEASE REQUIRED message to the eNB.
Upon reception of the WT RELEASE REQUIRED message, the eNB replies with the WT RELEASE CONFIRM message. For each E-RAB, the eNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of downlink packets to be performed for that bearer.
The WT may start data forwarding and stop providing user data to the UE upon reception of the WT RELEASE CONFIRM message,

X.4.3
Unsuccessful Operation

Not applicable.

X.4.4
Abnormal Conditions

Void.
……
Y.4.1
WT RELEASE REQUIRED

This message is sent by the WT to request the release of all resources for a specific UE at the WT.

Direction: WT ( eNB.

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

	Message Type
	M
	
	
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	
	Allocated at the eNB
	YES
	reject

	Cause
	M
	
	
	
	YES
	ignore


Y.4.2
WT RELEASE CONFIRM

This message is sent by the eNB to confirm the release of all resources for a specific UE at the WT.

Direction: eNB ( WT.

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

	Message Type
	M
	
	
	
	YES
	reject

	eNB UE XwAP ID
	M
	
	
	Allocated at the eNB
	YES
	ignore

	E-RABs to be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	–
	–

	>>E-RAB ID
	M
	
	
	
	–
	–

	>>DL Forwarding GTP Tunnel Endpoint
	O
	
	
	Identifies the Xw transport bearer used for forwarding of DL PDUs
	–
	–

	Criticality Diagnostics
	O
	
	
	
	YES
	ignore


	Range bound
	Explanation

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


3
Conclusions
In this contribution, we further discussed the stage 3 details for the agreed basic procedures of LWA, and would like to have the following proposals:

Proposal: It is proposed to capture the stage 3 details for the already agreed basic procedures of LWA described in section 2 into TS 36.463.
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