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1
Introduction
The creation and signaling of mobility sets (MS) by the eNB to the UE has been established in RAN2. In previous RAN3 meetings several contributions discussed the signaling of the MS between the eNB and WT expressing different ideas how the eNB can define its MS, or what signaling is needed between eNB and WT [1] [2] [3] [4] [5]. This paper highlights the need of unambiguously identifying the WLAN IDs the eNB may use within one MS signaled to a UE, and the consequences for MS related signaling between eNB and WT.
2
Discussion and proposal
2.1
Background

We recall that, as captured in TS 36.463v1.0.0, the Xw SETUP RESPONSE message presently is defined as
9.1.2
Xw SETUP RESPONSE

This message is sent by a WT to a requesting eNB to transfer the initialization information for a TNL association.

Direction: WT ( eNB.

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

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	WT ID
	M
	
	9.2.6
	
	YES
	reject

	WLAN Identifier List
	
	1
	
	List of identifiers supported by the WT
	YES
	reject

	>WLAN Identifier Item
	
	1..<maxnoofBSSsperWT>
	
	
	
	

	>>WLAN Information
	M
	
	9.2.7
	
	
	

	Criticality Diagnostics
	O
	
	9.2.5
	
	YES
	ignore


and the WLAN Information IE in this list as
9.2.7
WLAN Information

This IE contains WLAN configuration information that an eNB may need for the Xw interface
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	BSSID List
	
	0..1
	
	

	>BSSID List Item
	
	1..<maxnoofBSSIDs>
	
	

	>>BSSID
	M
	
	9.2.8
	

	>>WLAN Band Information List
	
	0..1
	
	[Editor’s note: association of WLAN Band Information per BSSID/(HE)SSID is FFS.]

	>>>WLAN Band Information Item
	
	1..<maxnoofBands>
	
	

	>>>>WLAN Band Information
	
	
	9.2.13
	

	SSID
	O
	
	9.2.9
	

	HESSID
	O
	
	9.2.10
	


That is, the WLAN ID list is structured as a list of records, where each record can have one SSID, one HESSID, and several BSSIDs. 

Proposal 1: Confirm that the BSSIDs contained within one WLAN information IE belong to the HESSID and SSID contained within the same IE.

To illustrate the signaling with an example one may consider the WT scenario of Figure 1.
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Figure 1: example WT configuration

In the example above, the WT would signal to the eNB the BSSIDs that it controls as four WLAN information records: one for HESSID1, one for HESSID2, one for the remainder of SSID1, and one for SSID2. For illustration, we provide some examples of how the WT can signal its configuration to the eNB. The examples are non-exhaustive, many more variants can be conceived.
Signaling example 1: 
WLAN info1 = {SSID1, HESSID1, BSSID2-4}; 
WLAN info2 = {SSID1, HESSID2, BSSID5-6}; 
WLAN info3 = {SSID1, BSSID1}; 
WLAN info4 = {SSID2, BSSID7-9}.

The WLAN info elements may be also omitting the BSSID list items such as

Signaling example 2: 
WLAN info1 = {HESSID1}; 
WLAN info2 = {HESSID2}; 
WLAN info3 = {SSID1}; 
WLAN info4 = {SSID2}.
Or the WT might also signal all the BSSIDs to the eNB in one record, without providing HESSID and SSIDs, such as 

Signaling example 3: 
WLAN info1 = {BSSID1-9}.

2.2
Mobility Set construction at the eNB

When the eNB at WT Addition signals a Mobility Set (MS) to the UE, the eNB needs to be certain that the WT can actually hide any signaling related to BSSID transitions for the BSSIDs listed in the MS.
Excluding the OAM configuration of this knowledge to the eNB, the eNB may in certain scenarios infer which BSSIDs that it received from the WT within the Xw SETUP RESPONSE message can be placed into one MS, while in other scenarios the eNB may simply not be able to tell.
For instance, in signaling example 3 of section 2.1, the eNB is not able to determine any relation between the BSSIDs provided by the WT and can indicate to the UE only mobility sets containing only one BSSID.

On the other hand, in signaling example 1 the eNB knows that the BSSIDs 2-4 are in HESSID1, in which we can expect that no signaling towards the eNB is required when changing the BSS. Hence, it would be safe for the eNB to signal to the UE that the BSSIDs in HESSID1 form one MS. 
Still, this last interpretation might be too narrow since the WT might implement functionalities that is hiding transition signaling towards the eNB even when a UE is re-associating between BSSIDs belonging to different HESSIDs.

Given the many signaling options and freedom in interpretation of the structures signaled by the WT to the eNB, as well as the WT implementation variations that can be conceived, we think that for automated error-free MS creation at the eNB it will be beneficial if the WT indicates which WLAN identifiers can form a MS.

Proposal 2: The eNB should build the per-UE Mobility Sets based on the WT’s input. The WT indicates to the eNB, at Xw setup and WT configuration update, the sets of WLAN identifiers that can be used to form per-UE MSs.

2.2.1
Discussion of Proposal 2

We note that the above proposal should not mean that the WT indicates to the eNB a MS that the eNB can provide to the UE. Rather, the proposal means that WT provides to the eNB information, which allows the eNB to construct a MS for the UE.

This proposal avoids possible MS negotiations with potential multiple handshakes between WT and eNB during a WT Addition [2], or with a WT Modification [3]. The contribution in [5] suggests that an eNB relies on UE measurements to form a MS. As explained above, that approach might not always yield best results, since the UE measurements may not reveal actual WT implementation. 

This proposal is in line with [4], where it is recommended that the Xw SETUP RESPONSE should contain a mobility set. 
2.2.2
Options for WT indication of candidate WLAN identifiers for Mobility Set
The indication of the MS viability of a list of BSSIDs or HESSIDs may be done by following different options:

a) Specifying that all elements within one WLAN information IE can form a MS.
This would not require any change in the structure of the WLAN Information IE, but it would require some explanatory procedural or note in TS 36.463. As an example, the following could be introduced in subclauses 8.2.2 (Xw Setup) and 8.3.2 (WT Configuration Update):
The content of each WLAN Identifier Item IE can be used to construct a Mobility Set.
b) Introduce in the Xw SETUP RESPONSE message and in the WT CONFIGURATION UPDATE ACKNOWLEDGE message a Mobility Set List IE. For each item of such list, a WLAN Identifier List IE would be associated to a Mobility Set ID IE. 
Such approach would imply the following change in the tabular definition (and equivalent changes in the ASN.1 code) of the Xw SETUP RESPONSE message. Similar changes would need to be applied to the WT CONFIGURATION UDPATE ACKNOWLEDGE message.

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

	Message Type
	M
	
	9.2.1
	
	YES
	reject

	WT ID
	M
	
	9.2.6
	
	YES
	reject

	Mobility Set List
	
	1
	
	List of Mobility Sets
	YES
	reject

	>Mobility Set Item
	
	1..maxnoofMSs
	
	
	
	

	>>MSID
	O
	
	9.2.x
	
	
	

	>>WLAN Identifier List
	
	1
	
	List of identifiers supported by the WT
	YES
	reject

	>>>WLAN Identifier Item
	
	1..<maxnoofBSSsperWT>
	
	
	
	

	>>>>WLAN Information
	M
	
	9.2.7
	
	
	

	Criticality Diagnostics
	O
	
	9.2.5
	
	YES
	ignore


c) Introducing a Mobility Set identifier in the WLAN information IE definition
This would imply the following change in the tabular definition of the WLAN Information IE:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	BSSID List
	
	0..1
	
	

	>BSSID List Item
	
	1..<maxnoofBSSIDs>
	
	

	>>BSSID
	M
	
	9.2.8
	

	>>WLAN Band Information List
	
	0..1
	
	[Editor’s note: association of WLAN Band Information per BSSID/(HE)SSID is FFS.]

	>>>WLAN Band Information Item
	
	1..<maxnoofBands>
	
	

	>>>>WLAN Band Information
	
	
	9.2.13
	

	MSID
	O
	
	9.2.x
	Indicates the identifier of the MS the WLAN Information may belong to

	SSID
	O
	
	9.2.9
	

	HESSID
	O
	
	9.2.10
	


By briefly analyzing the different options, we can see that:
Option a) has the advantage that no changes to currently defined IEs are required. However, it would not be possible for the WT to inform the eNB that in fact two HESSIDs or SSIDs could be part of one and the same MS. 

Option b) allows the WT to indicate to the eNB that the elements of more than one WLAN Information IE may be used to generate one Mobility Set. However, such option requires the modification of two messages and the introduction of one the new Mobility Set List IE.
Similarly to option b), option c) allows the WT to indicate to the eNB that the elements of more than one WLAN Information IE may be used to generate one Mobility Set. Option c) requires more limited changes that are restricted to the IE definitions only. However, a drawback with respect to Option b), is that if ‘n’ WLAN Information IEs are associated to a given Mobility Set, with option C the MSID IE will be signaled ‘n’ times (while with option b) only once). Nevertheless, despite such relatively small drawback, option c guarantees simpler message and IE structures
Notice that both option b) and c) allow to optionally indicate if one or more WLAN Information IEs are associated to a given Mobility Set. In both options, if a WLAN Information IE is not associated to any Mobility Set, then the MSID IE can be omitted.

Because of the reasons above, we propose:
Proposal 3: For communicating the MS viable set from WT to eNB, adopt signaling option c).
3
Conclusion and proposals
In this contribution, we discussed the need for the WT to indicate to the eNB the set of WLAN Identifiers (list of BSSIDs and/or SSID and/or HESSID) that can be used to build a specific per-UE Mobility Set. In particular, we proposed:

Proposal 1: Confirm that the BSSIDs contained within one WLAN information IE belong to the HESSID and SSID contained within the same IE.

Proposal 2: The eNB should build the per-UE Mobility Sets based on the WT’s input. The WT indicates to the eNB, at Xw setup and WT configuration update, the sets of WLAN identifiers that can be used to form per-UE MSs.

Proposal 3: For communicating the MS viable set from WT to eNB, adopt signaling option c).
4
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