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Discussion and decision
1 Introduction

This contribution discusses a number of general issues related to captureing RAN2 agreements on eWLAN (REL-13) in 36.331. This contribution only covers impacts to the PDU specification (messages, information elements).
2 Discussion

General e.g. terminology

We think it is worthwhile to take some time to select/ decide terminology whenever introducing new functionality in stage 3 (LTE specification are evolving rapidly, so clear and consistent terminology is relevant). Some suggestions:

It would be good to agree a general suffix for WLAN to be used for all kind of DC terminology e.g. WL (covering LWA and LWI), so we end up with splitWL, SCG-WL. It would furthermore be good to agree a term for the set of APs in which UE autonomous mobility is allowed. It seems preferable to avoid introducing names that are very specific about the actual usage i.e. unless needed to distinguish from other similar fields, we prefer more general names like WLAP set.

	No
	Change
	Suggestion
	Remarks

	1
	SCG
	SCG-WL
	

	2
	SCell
	SCellLWL
	

	3
	Split
	splitWL
	

	4
	AP set in which UE autonomous mobility is allowed
	WLAP set
	


Tab. 1: WLAN terminology

As it would be good to agree the terminology when starting stage 3 work we propose:

Proposal 1
Discuss and agree the terminology, at least covering the concepts included in table 1

2.1 PDU specification

The changes the PDU specification (messages, information elements) seem to be in 3 areas: resource configuration, measurement configuration and UE capabilities as discussed successively in the following.

2.1.1 Resource configuration

In this section we first try to identify what resource configuration parameters apply when configuring a UE with LWI/ LWI. Secondly we discuss the high level information structure i.e. how to include this in the PDU specification.

General starting points e.g. WLAN AP set (LWI/ LWA)
The details of the WLAP set still need to be concluded, in particular whether an WLAP set may comprese multiple channels. We think that in general WLAN conventions should be adopted as much as possible, and note that in WLAN UE operation is typically defined by operating classes which are sets of channels.

We assume that an operator may deploy more than one operating class, and that standards should not require the operator to provide full coverage by each of these operating classes. This means it should be possible to configure the UE with a set of WLAN APs covering more than one operating class. Although there seems no real need for the network to restrict the WLAP set to specific channels/ sub-bands, it may be beneficial for the UE. Hence we propose (alike for measurements):

Proposal 2
The WLAN AP set may be restricted to one or more WLAN operating classes, with each covering all channels of the class or a sub set (i.e. a list of individual channels)

LWA: MCG/ SCG configuration
In order to identify which (additional) resource configuration configuration parameters are to be introduced for LWA, other than the WLAP set, we suggest reviewing the parameters introduced for DC, as shown in Tab. 2.
	No
	Item
	Applicability
	Remarks

	1
	DRB configuration
	Yes*
	Only slight change may be needed regarding DRB type. I.e. for SCG* DRB there is an L2 configuration (PDCP). For DRBs using LWA lower layers are configured via WLAN.

	2
	PSCell+ SCells to add/ mod/ rel
	Yes*
	UE is configured with WLAP set i.e. difference it that UE autonomously selects when to connect to which AP from the WLAP set

	3
	Mobility control info
	No/ FFS
	No no need for synchronous reconfiguration identified so far

	4
	Security configuration e.g. SCG counter (by MeNB)
	No/ FFS
	Only if RAN2 agrees to introduce EUTRAN assisted WLAN security, additional security info may need to be introduced

	5
	Lower layer coordination e.g. power (by MeNB)
	No i.e. no power coordination
	No need identified so far


Tab. 2: Overview of new DRB type changes

Review of the parameters included in Tab. 2 shows that that so far there are only changes regarding two configuration parts i.e. the DRB configuration and the WLAP set. It is further noted that both are now entirely controlled by MeNB i.e. so far no need has been identified for a configuration part generated by WT. Hence, based on these considerations, we propose:

Proposal 3
For LWA introduce a WLAP set and modify the DRB configuration. No need for additional parameters/ changes has been identified (a.o. no WLA parameters generated by WT) so far.
Before going into the discussion of how to indicate the DRB type and how to signal DRB type changes, it may be good to consider if there is a real need to support both the SCG-WL and splitWL DRB types. We think it would be sufficient to support only the splitWL DRB type. I.e. we think an SCG-WL does not really add anything or have any specific benefits and hence we propose:

Proposal 4
Only introduce one new DRB type: splitWL (so no SCG-WL DRB)

The DRB type is currently not part of the MCG configuration (as the MCG configuration is the same for MCG and split DRB). However, there is a field indicating the DRB type is changed to an MCG DRB (from split or SCG). In case an SCG-WL DRB is not introduced, we have the DRB type changes as in Tab. 3:
	No
	Change
	Configuration change
	Remarks

	1
	MCG to splitWL
	None
	No need to add/ release L2 configuration parts

	2
	SplitWL to MCG
	None
	No need to add/ release L2 configuration parts


Tab. 3: Overview of new DRB type changes

Although the L2 configuration does not change, the UE behaviour obviously changes upon DRB type change and hence the UE should be made aware. We think best handled by a straightforward extension of the drb-TypeChange field, and hence we propose:

Proposal 5
Extend the drb-TypeChange by adding value toSplitWL.

DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





DRB-Identity,


pdcp-Config






PDCP-Config



OPTIONAL,

-- Cond PDCP


rlc-Config






RLC-Config



OPTIONAL,

-- Cond SetupM

logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM

logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond SetupM

...,


[[
drb-TypeChange-r12





ENUMERATED {toMCG}
OPTIONAL,

-- Need OP


rlc-Config-v1250




RLC-Config-v1250

OPTIONAL

-- Need ON

]]

[[
drb-TypeChange-v13x0




ENUMERATED {SplitWL}
OPTIONAL

-- Need OP

]]
}

LWI: Steering command (LWI)
It may be that some additional parameters, other than the WLAP set, are configured when steering the UE to offload traffic to WLAN. However, as the situation is presently rather unclear we propose to limit ourselves to the WLAP set for now (as well as the information structure, see the following).

High level information structure

It would be good to agree a first high level information structure for LWI/ LWA. There seem to be two aspects to consider i.e:

· 
Grouping information together as much as possible (e.g. to maximise independence & facilitate configuration/ release) versus placing information at the location where it logically belongs to. E.g. the new DRB type would logically belong to the existing drb-ToAddMod.

· 
What configuration is needed to and defines that the UE is configured with e.g. LWA. I.e. it would be nice to be able to refer to one field i.e. ‘if configured with fieldx, ‘.

In case of DC, all radio resource configuration parameters related to SCG are grouped in an SCG configuration comprising of a part generated by MeNB and a part generated by SeNB. All other configuration parameters related to DC e.g. RRM measurements are part of the MCG configuration located at the place they logically belong to. We think this kind of approach is a suitable baseline for LWA/ LWI and hence propose:

Proposal 6
Only Group the LWA/ LWI configuration parameters together, except for parameters very much related to the current LTE configuration which are placed where they logically belong to. In particular, information regarding splitWL DRBs is placed with the existing drb-ToAddMod information

The WLAN AP does not really seem a resource configuration parameter but more a mobility related parameter (i.e. part of 6.3.4). The parameter is used both in case of LWI and LWA. There seem to be two ways to specify this: a) separate fields for LWI and LWA, b) a general AP set field with a separate field indicating the UE is configured with either LWI or LWA. This purely seems a modelling issue. We have no strong opinion but think it may be preferable to group LWI parameters together, separate from LWA parameters and create a separate WLAP set in each. A common field would make it possible to switch mode (i.e. from LWA to LWI) without changing the WLAP set. However, that is not really considered an relevant scenario.

Proposal 7
Introduce separate top level fields for LWA and LWI, each carrying all parameters that are not strongly related to the current LTE configuration. So far, the two fields only include a WLAP set.

2.1.2 Measurement configuration

Measurement object
We would like to progress on what was agreed during the RAN2#91 meeting in Beijing, which is as follows:


The UE is configured with measurements for WLAN using the WLAN numerologies (e.g. 'Country', 'Operating Class', and/or 'Channel Number') (same principle as for CDMA2000).

An EUTRA the UE is configured to measure objects, each comprising a single frequency. For LTE measurements, detailed performance requirements are specified depending on the number of frequencies the UE is configured to measure. We think that WLAN operation should however follow WLAN conventions as much as possible and note that in WLAN specifications more is left to UE implementation. For WLAN measurements, we thus think there is no real need for define UE measurement requirements for individual WLAN channel or sets of channels/ operating classes. In fact, it would be desirable if the UE could be configured to report the best cell across multiple operating classes.Hence therefor we propose:

Proposal 8
An individual WLAN measurement/ WLAN measurement object covers one or more WLAN operating classes, with each covering all channels of the class or a sub set (i.e. a list of individual channels)
Note
An implication of these proposals is that a single measurement may comprise both intra- and inter frequency measurements. The only way to avoid this would be to restrict both the WLAN AP set and the measurement object to a single frequency, which seems undesirable.

Restricting APs to measure/ report (i.e. whitelisting)
Regarding the WLAN APs the UE should report measurement results for, we think the standard should support the following options:

a) Report any detected WLAN AP

b) Only report specific WLAN APs i.e. a whitelist of WLAN APs is provided

We furthermore think it is sufficient if both the mode (i.e. option a or b) as well as the whitelist of WLAN APs is provided per measurement object (rather than per individual channel) as reflected by the following proposal:

Proposal 9
Per measurement object (may cover multiple operating classes and channels), the UE can be configured to report measurents results either for any detected WLAN AP or for a set of specifically listed WLAN APs (whitelist)

Reporting configuration
This is not further discussed, as covered by e-mail discussion [91#27][LTE/WiFi] RRM Measurement Framework.
2.1.3 UE capabilities

We would like to progress on what was agreed during the RAN2#91 meeting in Beijing, which is as follows:

1
To have separate capability bits for interworking and aggregation.

2
The UE indicates the supported WLAN bands in the capability signalling for interworking and aggregation.

We think that, like for the measurements, WLAN numerology should be used for UE capabilities. We furthermore think that it is sufficient if the UE indicates per supported country the supported operating classes. Finally, we think the supported bands are common for LWI and LWA, while support of LWI and LWA is independent of the band. This results in the following proposal:

Proposal 10
Within UE capabilities, the UE indicates per supported country the supported operating classes. The support of LWI/ LWA is independent of the supported bands, and vice versa (i.e. per UE capability)

Note
The UE is assumed not to support simultaneous operation on multiple WLAN carriers i.e. neither intra- nor inter- band combinations

3 Conclusion & recommendation
This contribution discusses a number of general issues related to captureing RAN2 agreements on eWLAN (REL-13) in 36.331, focussing on the PDU specification. It includes the following proposal, that RAN2 is requested to discuss and conclude:

Proposal 1
Discuss and agree the terminology, at least covering the concepts included in table 1

Proposal 2
The WLAN AP set may be restricted to one or more WLAN operating classes, with each covering all channels of the class or a sub set (i.e. a list of individual channels)

Proposal 3
For LWA introduce a WLAP set and modify the DRB configuration. No need for additional parameters/ changes has been identified (a.o. no WLA parameters generated by WT) so far.

Proposal 4
Only introduce one new DRB type: splitWL (so no SCG-WL DRB)

Proposal 5
Extend the drb-TypeChange by adding value toSplitWL.

Proposal 6
Only Group the LWA/ LWI configuration parameters together, except for parameters very much related to the current LTE configuration which are placed where they logically belong to. In particular, information regarding splitWL DRBs is placed with the existing drb-ToAddMod information

Proposal 7
Introduce separate top level fields for LWA and LWI, each carrying all parameters that are not strongly related to the current LTE configuration. So far, the two fields only include a WLAP set.

Proposal 8
An individual WLAN measurement/ WLAN measurement object covers one or more WLAN operating classes, with each covering all channels of the class or a sub set (i.e. a list of individual channels)

Proposal 9
Per measurement object (may cover multiple operating classes and channels), the UE can be configured to report measurents results either for any detected WLAN AP or for a set of specifically listed WLAN APs (whitelist)

Proposal 10
Within UE capabilities, the UE indicates per supported country the supported operating classes. The support of LWI/ LWA is independent of the supported bands, and vice versa (i.e. per UE capability)
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