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1 Introduction
In RAN2#85 and RAN2#85bis, RAN2 has agreed on a set of RAN assistance information and mechanisms for provisioning these parameters. These agreements have been captured in the stage 2 TP [1].
In this document, we discuss details of the signalling for the RAN assistance information in UTRA.
2 Discussion
2.1 Review of RAN assistance parameters
The table below summarises the RAN assistance information that have been agreed in RAN2. In this table, for each parameter, we provide our proposal for the number of instances, unit, range, and step size.
	Parameters
	Range
	# instances
	Broadcast signalling
	Dedicated signalling
	Comments

	RAN Assistance Parameters

	ThreshServingOffloadWLAN, Low
	Integer (0..62 by step of 2)
	1 
	yes
	yes
	RSCP, dBm
Per PLMN

	ThreshServingOffloadWLAN, High
	Integer (0..62 by step of 2)
	1
	yes
	yes
	RSCP, dBm
Per PLMN

	ThreshServingOffloadWLAN, Low2
	Integer (0..31)
	1 
	yes
	yes
	Ec/No, dB

Per PLMN 

	ThreshServingOffloadWLAN, High2
	Integer (0..31)
	1
	yes
	yes
	Ec/No, dB 
Per PLMN

	ThreshChUtilWLAN, Low 
	Integer (0..255 by step of 1)
	1
	yes
	yes
	1 octet as specified in IEEE 802.11 spec. 

Per PLMN

	ThreshChUtilWLAN, High 
	Integer (0..255 by step of 1)
	1
	yes
	yes
	1 octet as specified in IEEE 802.11 spec. 

Per PLMN

	ThreshBackhRateDL, Low 
	Integer (0..255  by step of 1)
	1
	yes
	yes
	1 octet as specified in WFA HS 2.0 spec.

Per PLMN

	ThreshBackhRateDL, High 
	Integer (0..255  by step of 1)
	1
	yes
	yes
	1 octet as specified in WFA HS 2.0 spec.

Per PLMN

	ThreshBackhRateUL, Low 
	Integer (0..255  by step of 1)
	1
	yes
	yes
	1 octet as specified in WFA HS 2.0 spec.

Per PLMN 

	ThreshBackhRateUL, High 
	Integer (0..255  by step of 1)
	1
	yes
	yes
	1 octet as specified in WFA HS 2.0 spec.

Per PLMN

	TsteeringWLAN
	Integer (0..31)
	1
	yes
	yes
	Same format as Treselection

Per PLMN

	OPI

	OPI
	8 bits
	1
	yes
	yes
	Per PLMN

	Validity timer

	T3xx
	Integer (5, 10, 20, 30, 60, 120, 180)
	1
	no
	yes
	Same format as T322 (ranges from 5 to 180 minutes)

Common to all PLMN

	WLAN identifiers

	SSIDs
	Octet string (32)
	1..4
	yes
	FFS
	Character string,

Per PLMN?

	BSSIDs
	Octet string (6)
	1..16
	yes
	FFS
	MAC address

Per PLMN?

	HESSIDs
	Octet string (6)
	1..16
	yes
	FFS
	MAC address

Per PLMN?


In document [2], we discuss the representation of the different parameters for LTE. The same discussion can be applied to UMTS and we propose to align between the two technologies.

RAN assistance parameters
In the table above, the number of instances, unit, range, and step size for 3GPP related RAN assistance parameters are based on their usage in current 3GPP specifications. For WLAN related RAN assistance parameters, they are aligned with their corresponding IEEE/WFA definitions. 

Proposal 1: RAN2 to agree, as a baseline, on the number of instances, unit, range, and step size for RAN assistance parameters as proposed in Table 1. 

OPI

In document [2], it is proposed that OPI can be used in ANDSF to differentiate UEs by using a tuple (value, offload value). We recommend the use of 4 bits in representing the OPI and 4 bits for the offload value.

Proposal 2: OPI signalling contains a 4-bit OPI value and 4-bit offload value for each PLMN.
Validity timer
Proposal 3: Validity timer T3xx is aligned with the same format as validity timer T322 used for the dedicated priorities (range from 5 to 180 minutes).

WLAN identifiers
Proposal 4: Limit the number of WLAN identifiers in broadcast signalling to 4 SSIDs or 16 BSSIDs or 16 HESSIDs. In addition, it is not allowed to mix SSID, BSSID, and HESSID in the same SIB.

RAN Sharing

Proposal 5:  RAN2 to discuss whether each of the parameters listed in Table 1 should be replicated for all PLMNs or not. 
2.2 Broadcast signalling aspects
RAN2 has agreed that the RAN assistance parameters are used in both ANDSF rules and RAN rules, the WLAN identifiers are used in RAN rules only and OPI is used within ANDSF rules only. 
Observation1: It is expected that the RAN assistance parameters (i.e. thresholds) will be updated together and relatively frequently as they are used to steer the traffic between the two systems depending on their respective load.  
Observation2: The WLAN identifiers are rather static and will be updated very rarely. On the other hand, their size can be quite large. 
Based on the observations above, it is proposed to split the parameters in two SIBs. One SIB carrying the RAN assistance parameters, the other carrying the WLAN identifiers. 
Proposal 6: the RAN assistance information is signalled into two different SIBs, One SIB carrying the RAN assistance parameters, the other SIB carrying the WLAN identifiers.

Due to the potential large size of the WLAN identifiers, it will be beneficial to introduce a new SIB, to minimise the impact on the legacy UEs (they will not have to read the SIB) and potentially benefit from the introduction of the second broadcast channel.
Proposal 7: The WLAN identifiers are broadcast in a new Rel-12 SIBXX

The RAN assistance parameters and OPI information could be signalled in an existing SIB, e.g. SIB3 which contains the cell reselection parameters cell. However, introducing a new SIB will allow to benefit from the rel-12 enhancements such as extended Value Tag discussed in the WI SIB enhancements, allowing more frequent updates and optionally offload to the second broadcast channels, minimising the impact on legacy UEs. 

Proposal 8: the RAN assistance parameters are broadcast in a new Rel-12 SIBYY.

2.3 Dedicated Signalling aspects
In RAN2#85, it has been agreed that the RAN assistance parameters could be signalled via dedicated signalling. 
In UMTS, a generic procedure, UTRAN Mobility Information, is defined to provide the UE with dedicated mobility information and we propose to reuse the same procedure to provide the RAN assistance information.
Proposal 9: The dedicated RAN assistance parameters is signalled in the UTRAN MOBILITY INFORMATION message

It has been agreed that the UE uses the dedicated thresholds if received. It is proposed that the same structure (Information element) is reused and that the whole IE replaces/ overwrites the one received via broadcast signalling, i.e. no delta signalling is used. 

Proposal 10: The same Information Element is used for the signalling of the RAN assistance parameters in broadcast signalling and dedicated signalling. The whole IE replace the existing one, i.e. no delta signalling is used.
At RAN2#85bis, it was agreed that, as a baseline, the WLAN identifiers will be signalled via broadcast signalling.

However, the UE does not read the system information in CELL_DCH state, so it is proposed that the WLAN identifiers can also be signalled in the UTRAN MOBILITY INFORMATION message. It is proposed that the same structure (Information element) is reused and that the whole IE replaces/ overwrites the one received via broadcast signalling, i.e. no delta signalling is used. The number of WLAN identifiers signalled in dedicated signalling may have a different limit.
Proposal 11: the WLAN identifiers can also be signalled in UTRAN MOBILITY INFORMATION message. The same Information Element is used in broadcast signalling and dedicated signalling. The whole IE replace the existing one, i.e. no delta signalling is used.
In RAN2#85, it was also agreed that the UE will continue to use the parameters received via dedicated signalling for a time T3xx after moving to Idle/URA_PCH/CELL_PCH state. It is proposed that this timer is signalled together with the RAN assistance information.

Proposal 12: An additional parameter T3xx is signalled in UTRAN MOBILITY INFORMATION message with the RAN assistance information. FFS if it also applies to the WLAN identifiers.

2.4 Signalling optimisation

At RAN2#85bis, it was agreed that, in a RAN sharing environment, it should be possible to allow for setting of different RAN assistance parameters for different PLMNs, 

This would potentially multiply the amount of signalled information by the number of PLMNs sharing the RAN (maximum six) and it is recommended to look at any possible signalling optimisation, such as use of Mandatory Defaults parameters (e.g. absence means the same value as Primary PLMN, bitmap to indicate with SSID are applicable to a specific PLMN…) ; …..
Proposal 13: to investigate potential signalling optimisation for RAN sharing deployment

3 Conclusion

In this paper, we make the following proposals regarding Signalling aspects for WLAN/3GPP in LTE
Proposal 1: RAN2 to agree, as a baseline, on the number of instances, unit, range, and step size for RAN assistance parameters as proposed in Table 1. 

Proposal 2: OPI signalling contains a 4-bit OPI value and 4-bit offload value for each PLMN.

Proposal 3: Validity timer T3xx is aligned with the same format as validity timer T322 used for the dedicated priorities (ranges from 5 to 180 minutes).

Proposal 4: Limit the number of WLAN identifiers in broadcast signalling to 4 SSIDs or 16 BSSIDs or 16 HESSIDs. In addition, it is not allowed to mix SSID, BSSID, and HESSID in the same SIB.

Proposal 5:  RAN2 to discuss whether each of the parameters listed in Table 1 should be replicated for all PLMNs or not. 

Proposal 6: the RAN assistance information is signalled into two different SIBs, One SIB carrying the RAN assistance parameters and OPI, the other SIB carrying the WLAN identifiers.

Proposal 7: The WLAN identifiers are broadcast in a new Rel-12 SIBXX

Proposal 8: the RAN assistance parameters and OPI are broadcast in a new Rel-12 SIBYY.

Proposal 9: The dedicated RAN assistance parameters are signalled in the UTRAN MOBILITY INFORMATION message

Proposal 10: The same Information Element is used for the signalling of the RAN assistance parameters in broadcast signalling and dedicated signalling. The whole IE replace the existing one, i.e. no delta signalling is used.

Proposal 11: the WLAN identifiers can also be signalled in UTRAN MOBILITY INFORMATION message. The same Information Element is used in broadcast signalling and dedicated signalling. The whole IE replace the existing one, i.e. no delta signalling is used.

Proposal 12: An additional parameter T3xx is signalled in UTRAN MOBILITY INFORMATION message with the RAN assistance information. FFS if it also applies to the WLAN identifiers.

Proposal 13: to investigate potential signalling optimisation for RAN sharing deployment
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