3GPP TSG RAN WG3 Meeting #91bis
R3-160629
Bangalore, India, 11-15 April 2016
Agenda item:

23.4
Source:
Intel Corporation

Title:
Control plane aspects of 60GHz support for LWA
Document for:

Discussion and Decision
1      Introduction
In Rel-13, 3GPP defined LTE-WLAN Aggregation (LWA); however due to time constraints, a number of proposed enhancements were left out. 

In RAN#71, a new Rel14 work item eLWA[1] was approved. One of the objectives is “Potential enhancements to support 60 GHz new band and channels (e.g. in measurements) and increased data rates for 802.11ax, 802.11ad, and 802.11ay (e.g. by PDCP optimizations)”. In this contribution we discuss different control plane aspects of 60GHz support for LWA.
We believe that this discussion should first start in RAN2. Once at least initial RA2 decisions emerge, this will have to be discussed in RAN3. The current contribution is presented in RAN3 largely for information.
2      Discussion
802.11ad [2] is a ratified amendment to 802.11 that adds support for millimetre wave band of 60GHz, offering throughputs of up to 7Gb/s in about 2GHz of spectrum at 60GHz. It is being further enhanced in 802.11ay to improve mobility, range and offer throughputs of up to 20Gbps. Even though the LWA framework is largely agnostic to different 802.11 technologies, it requires certain relatively minor enhancements to support 60GHz, e.g. in WLAN measurements, UE capabilities, which are the focus in this contribution.
2.1     UE capabilities

In Rel-13 LWA, the UE indicates to eNB the list of supported WLAN bands by IRAT-ParametersWLAN-r13 as part of the UE-EUTRA-Capability IE. The eNB uses this information to configure the WLAN band and channels for WLAN measurements suing IE MeasObjectWLAN. In both IRAT-ParametersWLAN-r13 and MeasObjectWLAN the WLAN-BandIndicator-r13 is used to indicate the WLAN band. In order to support 60GHz the logical way is to add a new value band60 in the WLAN-BandIndicator-r13. Below is the ASN.1 change shown in red to capture the proposed change in TS 36.331.
WLAN-BandIndicator-r13 ::=
ENUMERATED {band2dot4, band5, band60-v14xy, spare2, spare1, ...}

Proposal 1: RAN2 to add band60 in the WLAN-BandIndicator-r13.

2.2     WLAN Measurement

If RAN2 agrees on proposal 1, then the WLAN measurement object will support 60GHz. The network has then the choice to configure the measurement object for WLAN (i.e. 2.4GHz, 5GHz and 60GHz) differently.
With regards to the configuration of the carrier frequency the network can use bandIndicatorListWLAN-r13 or carrierInfoListWLAN-r13. In the latter case a list of WLAN channels to measure is provided specifically to the operating class and country. However, there is an issue with this configuration option for 60GHz with regards to the provisioning of WLAN channels through WLAN-ChannelList-r13.
Below is the table of operating class and channel set provided in IEEE802.11ad specification [2]. 

	Country
	Operating class
	Global operating class
	Channel set

	United States
	34
	180
	1,2,3

	Europe
	18
	180
	1,2,3,4

	Japan
	59
	180
	1,2,3,4


Current WLAN-CarrierInfo-r13 can support the range of the channel set and operating class for 60GHz. However, it is not possible yet to configure the range of the channel set and operating class specifically to 60GHz, i.e. the range of the channel set and operating class configured through WLAN-CarrierInfo-r13 applies for all WLAN bands. To solve this issue there are different options by reusing the existing WLAN-CarrierInfo-r13 IE. One option is to add 1 bit indicator in the IE to indicate this carrier information is for 60GHz (alternatively, we can re-use the WLAN-BandIndicator-r13 type here). This will rely on the network to have correct configuration. There are multiple ways to implement this in ASN.1. We provide an example (largely for illustration) below (proposed changes are shown in red). The final ASN.1 details can be discussed once the overall concept is agreeable. 
-- ASN1START

WLAN-CarrierInfo-r13 ::=

SEQUENCE {


operatingClass-r13

INTEGER (0..255)


OPTIONAL,
-- Need ON


countryCode-r13


ENUMERATED {unitedStates, europe, japan, global,...}
OPTIONAL,
-- Need ON


channelNumbers-r13

WLAN-ChannelList-r13

OPTIONAL,
-- Need ON


...,

[[ bandIndicatorWLAN-r13

WLAN-BandIndicator-r13,              OPTIONAL

-- Need ON

]]
}

WLAN-ChannelList-r13 ::=
SEQUENCE (SIZE (1..maxWLAN-Channels-r13)) OF WLAN-Channel-r13

WLAN-Channel-r13 ::=
INTEGER(0..255)

-- ASN1STOP

Another option is to add a new channel set for 60GHz. Below is the required ASN.1 change for this option shown in red.
-- ASN1START

WLAN-CarrierInfo-r13 ::=

SEQUENCE {


operatingClass-r13

INTEGER (0..255)


OPTIONAL,
-- Need ON


countryCode-r13


ENUMERATED {unitedStates, europe, japan, global,...}
OPTIONAL,
-- Need ON


channelNumbers-r13

WLAN-ChannelList-r13

OPTIONAL,
-- Need ON


...,

[[ band60-ChannelNumbers-r14

Band60-ChannelList-r14 
OPTIONAL

-- Need ON


]]

}

WLAN-ChannelList-r13 ::=
SEQUENCE (SIZE (1..maxWLAN-Channels-r13)) OF WLAN-Channel-r13

WLAN-Channel-r13 ::=
INTEGER(0..255)

Band60-ChannelList-r14 ::=
SEQUENCE (SIZE (1..4)) OF Band60-Channel-r14
Band60-Channel-r14 ::=
INTEGER(1..4)

-- ASN1STOP

In general, the option for the WLAN-CarrierInfo-r13 to support 60GHz are:

· Option 1: Reuse existing IE with added bandIndicator.

· Option 2: Adding 60GHz channel in the existing IE.
Option 1 is preferred since it is a cleaner option and can be used for future extension.
Proposal 2: RAN2 to discuss whether indicating 60GHz support in the WLAN-CarrierInfo-r13 is needed and if so, select one of the options provided above.
2.3     Mobility set
Mobility set in WLAN is for UE to move from one AP to another AP without needing to notify the network. According to the Rel-13 LWA specification, the network supporting WLAN in 60Ghz and other (e.g. 5GHz) bands may configure a mobility set containing a mixture of 60Ghz and 5GHz APs. This, however, may not always work in practice because some UEs and APs may support seamless 5Ghz-60Ghz mobility (roaming in 802.11 terminology), whereas some UEs and/or some WLAN networks may not. Therefore, 60GHz may require a different mobility set so that UEs can move around to different 60GHz APs similar to WLAN mobility set (unless the network supports seamless mobility/roaming between 60GHz AP and other WLAN AP (i.e. 2.4GHz and 5GHz). 

For 60GHz, there are two scenarios to consider:

1. WLAN supports legacy WLAN-60GHz (aka WiFi-WiGig) roaming, in which case the mobility set may contain a mixture of legacy WLAN and 60GHz APs

2. WLAN does not support legacy WLAN-60GHz roaming, in which case either legacy WLAN or 60GHz APs can be included in the mobility set configured in the UE.

The first scenario can be supported by Rel-13 functionality without any changes. The second scenario may also be supported, if the network has the knowledge about WLAN support for 60GHz-legacy WLAN seamless mobility. 

However, the eNB may not always know whether WLAN (both UE and network) support seamless 60GHz-legacy WLAN mobility. Therefore, it may be beneficial to allow the network to indicate such configuration (as an optimization to reduce UE scanning time during mobility) so that the mobility set should be used for 60GHz only. The required ASN.1 change in WLAN-MobilityConfig-r13 is illustrated below. 

-- ASN1START

WLAN-MobilityConfig-r13 ::=

SEQUENCE {


wlan-ToReleaseList-r13



Wlan-Id-List-r13


OPTIONAL,
-- Need ON

wlan-ToAddList-r13


   
    
Wlan-Id-List-r13


OPTIONAL,
-- Need ON


associationTimer-r13




ENUMERATED {s10, s30, s60, s120, s240}

OPTIONAL,
-- Need OR


successReportRequested-r13


ENUMERATED {true}

OPTIONAL,
-- Need OR


...,

[[ band60-Indicator-r14



ENUMERATED {true}

OPTIONAL

-- Need OR


]]
}

-- ASN1STOP
	WLAN-MobilityConfig field descriptions

	associationTimer
Indicates the maximum time for connection to WLAN before connection failure reporting is initiated.

	successReportRequested
Indicates whether the UE should report successful connection to WLAN. Applicable to LWA and LWIP.

	wlan-ToAddList 
Indicates the WLAN identifiers to be added to the WLAN mobility set.

	wlan-ToReleaseList 
Indicates the WLAN identifiers to be removed the WLAN mobility set.

	band60-Indicator
Indicates this is a mobility set for 60GHz if it is present.


Proposal 3: RAN2 to discuss whether an indication in the mobility set configuration of 60GHz is needed and if so, adopt the option suggested above.
3      Conclusion
Proposal 1: RAN2 to add band60 in the WLAN-BandIndicator-r13.
Proposal 2: RAN2 to discuss whether indicating 60GHz support in the WLAN-CarrierInfo-r13 is needed and if so, select one of the options provided above.
Proposal 3: RAN2 to discuss whether an indication in the mobility set configuration of 60GHz is needed and if so, adopt the option suggested above.
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