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1
Introduction
According to the WID agreed in RAN#68 [1], RAN3 has to “Specify procedures and signalling for the exchange of parameters (e.g., parameters that were considered beneficial in TR 37.870 and that may be found beneficial for Aggregation and Interworking Enhancement)”.

In this paper we describe how the parameter exchange from WT to eNB should work and we specify details of the related procedures and messages to be captured in the Xw Application Protocol TS (37.XXD).
2
Parameter exchange procedures
2.1
Procedure class and initiator

The reporting of parameters from the WT to the eNB for LTE-WLAN interworking enhancement should be executed at Application Protocol level. Therefore

Proposal 1: The reporting of parameters from the WT to the eNB should be captured as one or more procedures in the XwAP Technical specification.

A few considerations should be made in order to define the procedure for exchanging parameters from WT to eNB. We believe that the eNB should be in control of the procedure for parameter exchange. This could translate in the triggering procedure being Class 1 (i.e., with REQUEST and RESPONSE messages) and in that the WT should not autonomously initiate the parameter exchange (i.e., the procedure must be initiated only by the eNB).  
Taking the above considerations into account, we think that the procedure to enable parameter exchange from WT to eNB should be along the same lines as the combination of the X2AP Resource Status Reporting Initiation procedure and of the X2AP Resource Status Reporting procedure (see TS 36.423 [1]).

More precisely we foresee two phases:

Phase 1: Trigger of the parameter reporting, as indicated in Figure 1.
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Figure 1: Message flow for triggering the parameter report
Phase 2: Actual (periodic) parameter reporting, as indicated in Figure 2.
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Figure 2: Message flow for the parameter reporting
Proposal 2: The procedure associated with the exchange of parameters should have two components: the Status Reporting Initiation procedure and the Status Reporting procedure.
Similarly to what happens in X2AP, the STATUS REPORT REQUEST message should include a Report Request IE to start or stop the reporting of the WT. If the Status Report Request IE is set to ‘start’ and the WT replies positively with a STATUS REPORT RESPONSE message, then the Status Reporting procedure should start immediately. On the contrary, if the Report Request IE is set to ‘stop’, then the WT should immediately stop the reporting.
2.2
Message contents
Following the considerations in subclause 2.1, we now describe how the procedure messages could look like. The messages exchange between eNB and WT could be similar to those defined for the X2AP Resource Status Reporting Initiation procedure and of the X2AP Resource Status Reporting procedure.

2.2.1
Messages for the Status Reporting Initiation procedure

2.2.1.1
 STATUS REPORT REQUEST

The initial message sent by the eNB to the WT to trigger the reporting should be similar to the X2AP RESOURCE STATUS REQUEST message. Consequently, the XwAP STATUS REPORT REQUEST message would be sent by an eNB to a WT to initiate the requested measurement according to the parameters given in the message. 

The content of the message should be similar to its X2AP equivalent; however some differences should be pointed out:

· Given that the type of report for XwAP is simpler than the one over X2AP,  only one eNB Measurement ID IEs is needed (the WT should have no control on the reporting procedure);

· Given that in WLAN there is no concept of  Cell and Cell-ID, there cannot be a list of cells to be reported in the message;

· Due to the types of parameters to be exchanged, the reporting for XwAP should be less frequent than the one for X2AP;

· The bitmap Report Type IE could be used as the Report Characteristics IE in X2AP. It is clear that the Report Type IE would need to map onto the different parameters that should be exchanged (see subclause 2.2.2 below).
The message should have therefore the structure described below:
BEGINNING OF PROPOSED TEXT
9.a.b.c
 STATUS REPORT REQUEST

This message is sent by an eNB to the WT to initiate the requested measurement according to the parameters given in the message. 

Direction: eNB ( WT.

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

	Message Type
	M
	
	x.x.x
	
	YES
	reject

	eNB Measurement ID
	M
	
	INTEGER (1..4095, …)
	Assigned by the eNB
	YES
	reject

	Report Request
	M
	
	ENUMERATED (start, stop, …)
	
	YES
	reject

	Report Type
	O
	
	BITSTRING

(SIZE(16))
	Each position in the bitmap indicates measurement object the WT is requested to report.

First Bit = WLAN identifiers,

Second Bit = BSS Load,

Third Bit = BSS Average Access Delay

Fourth Bit = WAN Metrics.

Other bits shall be ignored by the WT.
	YES
	reject

	Reporting Periodicity
	O
	
	ENUMERATED(10ms, 50ms, 100ms, 200ms, 500ms, 1s, 5s, 10s, 60s, 120s, 300s, 600s, 1800s, 3600s, …)
	
	YES
	ignore

	Partial Success Indicator
	O
	
	ENUMERATED(partial success allowed, ...)
	Included if partial success is allowed
	YES
	ignore


END OF PROPOSED TEXT
2.2.1.2
STATUS REPORT RESPONSE

This message is sent by the WT to the eNB to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated. It would resemble the equivalent X2AP RESOURCE STATUS RESPONSE message with some simplifications:
· Only the eNB Measurement ID IE is needed, and
· The trigger results should not be per-cell-ID.

The message should have therefore the structure described below:
BEGINNING OF PROPOSED TEXT
9.a.b.d
STATUS REPORT RESPONSE
This message is sent by the WT to indicate that the requested measurement, for all or for a subset of the measurement objects included in the measurement is successfully initiated.

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

	Message Type
	M
	
	xx.x.x.x
	
	YES
	reject

	eNB Measurement ID
	M
	
	INTEGER (1..4095, …)
	Assigned by the eNB
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object the WT is requested to report.

First Bit = WLAN identifiers,

Second Bit = BSS Load,

Third Bit = BSS Average Access Delay

Fourth Bit = WAN Metrics.

Other bits shall be ignored by the WT.
	–
	–

	Measurement Failure Cause List
	
	0..1
	
	Indicates that WT could not initiate the measurement for at least one of the requested measurement objects in the cell
	
	

	>Measurement Failure Cause Item
	M
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>Cause
	M
	
	9.2.6
	Failure cause for measurement objects for which the measurement cannot be initiated
	–
	–


END OF PROPOSED TEXT
2.2.1.3
STATUS REPORT FAILURE

This message is sent by the WT to the eNB to indicate that for none of the requested measurement objects the measurement can be initiated. Following the reasoning for the above mentioned REQUEST and RESPONSE messages, the XwAP STATUS REPORT FAILURE message could look like as described below:
BEGINNING OF PROPOSED TEXT
9.a.b.e
STATUS REPORT FAILURE
This message is sent by the WT to indicate that for none of the requested measurement objects the measurement can be initiated.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB Measurement ID
	M
	
	INTEGER (1..4095, …)
	Assigned by the eNB
	YES
	reject

	Cause
	M
	
	9.2.6
	Ignored by the receiver when the Measurement Failure Cause List IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Measurement Failed Report Characteristics
	M
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object the WT is requested to report.

First Bit = WLAN identifiers,

Second Bit = BSS Load,

Third Bit = BSS Average Access Delay

Fourth Bit = WAN Metrics.

Other bits shall be ignored by the WT.
	–
	–

	Measurement Failure Cause List
	
	0..1
	
	Indicates that WT could not initiate the measurement for at least one of the requested measurement objects in the cell
	
	

	>Measurement Failure Cause Item
	M
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>Cause
	M
	
	9.2.6
	Failure cause for measurement objects for which the measurement cannot be initiated
	–
	–


END OF PROPOSED TEXT
2.2.2
Message for the Status Reporting procedure

2.2.2.1
STATUS REPORT

This message is sent by WT to the neighbouring eNB to report the results of the requested measurements.

The STATUS REPORT message should include at least the non-UE associated parameters captured in TS 37.870, subclauses 5.1.2.1 and subclause 5.1.2.2. The message should have therefore the structure described below:
BEGINNING OF PROPOSED TEXT
9.a.b.c.f
STATUS REPORT 

This message is sent by the WT to the neighbouring eNB to report the results of the requested measurements.

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

	Message Type
	M
	
	x.y.z.x1
	
	YES
	ignore

	eNB Measurement ID
	M
	
	INTEGER (1..4095, …)
	Assigned by the eNB
	YES
	reject

	WLAN Identifier List
	
	0..1
	
	
	YES
	ignore

	>WLAN identifier Item
	
	1 .. <maxnoofIDs>
	
	
	EACH
	ignore

	>>SSID
	O
	
	OCTETSRING
	
	
	

	>>HESSID
	O
	
	BITSTRING(48)
	
	
	

	>>BBS ID List
	
	0..1
	
	
	
	

	>>>BSS ID Item
	
	1..<maxnoofBSSsperSS>
	
	
	
	

	>>>>BSSSID
	M
	
	OCTETSRING
	
	
	

	BSS Load list
	
	0..1
	
	
	YES
	ignore

	>BSS Load Item
	
	1 .. <maxnoofBSSs>
	
	
	EACH
	ignore

	>>BSSID
	M
	
	BITSTRING(48)
	
	
	

	>>BSS Load
	M
	
	a.b.c.a6
	As defined in [4].
	
	

	BSS Average Access Delay list
	
	0..1
	
	
	YES
	ignore

	>BSS Average Access Delay Item
	
	1 .. <maxnoofBSSs>
	
	
	EACH
	ignore

	>>BSSID
	M
	
	a.b.c.a4
	
	
	

	>>BSS Average Access Delay
	O
	
	a.b.c.a6
	As defined in [4].
	
	

	>>BSS Access Class Average Access Delay List
	
	0..1
	
	
	
	

	>>>BSS Access Class Average Access Delay Item
	
	1..<maxnoofACsperBSS>
	
	
	
	

	>>>>BSS Access Class Average Access Delay
	
	
	a.b.c.a7
	As defined in [4].
	
	

	WAN Metrics list
	
	0..1
	
	
	YES
	ignore

	>WAN Metrics Item
	
	1 .. <maxnoofBSSs>
	
	
	EACH
	ignore

	>>BSSID
	M
	
	BITSTRING(48)
	
	
	

	>>WAN Metrics
	M
	
	a.b.c.a8
	As defined in [4].
	
	


END OF PROPOSED TEXT
3
Conclusion and proposals

In this discussion paper we described how the parameter exchange from WT to eNB should work. We also presented details of how the necessary procedures and messages should be defined.
We propose the following:

Proposal 1: The reporting of parameters from the WT to the eNB should be captured as one or more procedures in the XwAP Technical specification.

Proposal 2: The procedure associated with the exchange of parameters should have two components: the Status Reporting Initiation procedure and the Status Reporting procedure.

Proposal 3: Capture the structure of the Status Reporting Initiation procedure and the Status Reporting procedure and of the related messages (as described in Section 2 above) in the XwAP Technical Specification.
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