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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 LTE.
2 Discussion
2.1 Review of RAN assistance parameters
The table below summarises the RAN assistance parameters 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
	RSRP, dBm
Per PLMN

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

	ThreshServingOffloadWLAN, Low2
	Integer (0..31)
	1 
	yes
	yes
	RSRQ, dB

Per PLMN 

	ThreshServingOffloadWLAN, High2
	Integer (0..31)
	1
	yes
	yes
	RSRQ, 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..7)
	1
	yes
	yes
	Same format as Treselection

Per PLMN

	OPI

	OPI
	8 bits
	1
	yes
	No
	Per PLMN

	Validity timer

	T3xx
	Enumerated

	1
	no
	Yes
	Same format as T320 (ranges from 5 to 180 minutes)
Common to all PLMN

	WLAN identifiers

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

Per PLMN (FFS)

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

Per PLMN (FFS)

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

Per PLMN (FFS)


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

RAN assistance parameters

In the table above, as a baseline, we propose to align the number of instances, unit, range, and step size for 3GPP related RAN assistance parameters based on their usage in current 3GPP specifications. For WLAN related RAN assistance parameters, we propose to align them with corresponding IEEE/WFA definitions. 
In our earlier contribution [5], we discussed several options on suitable quantization level for RAN assistance parameters. We can consider reducing the quantization level on various RAN assistance parameters if the operators expect that current quantization levels are too fine for interworking purposes.
Proposal 1: RAN2 is requested to agree, as a baseline, to align the number of instances, unit, range, and step size for RAN assistance parameters as proposed in Table 1. Reducing the number of quantization levels for different parameters can be discussed further. 
OPI
In a SA2 discussion paper [6], 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
For the validity timer T3xx that controls how long the UE keep and apply dedicated thresholds when being in IDLE mode, we propose to align with the same enumerated format as T320 (ranges from 5 to 180 minutes).

Proposal 3: Interworking validity timer T3xx is aligned with the same enumerated format as T320 (ranges from 5 to 180 minutes).

WLAN identifiers
In [7] and [8], the issue of signalling overhead of WLAN identifiers and the limitation on current SIB segments have been raised but not discussed on RAN2 floor yet. For simplicity, we propose to limit the number of WLAN identifiers to 4 SSIDs or 16 BSSIDs/ HESSIDs. In addition, whether it is allowed to mix SSID, BSSID, and HESSID in the same SIB has not been discussed. For the sake of simplicity, we propose to not allow to mix SSID, BSSID, and HESSID in the same SIB.
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

At RAN2#85bis, it was agreed that, in a RAN sharing environment, it should be possible to allow for sending different RAN assistance parameters for different PLMNs. From signalling point of view, this would potentially multiply the amount of signalled information by the number of PLMNs sharing RAN resources. As a result, RAN2 shall discuss whether each of the parameters listed in Table 1 should be replicated for all PLMNs or not.

Proposal 5:  RAN2 shall 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 parameters are 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).
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 more frequent updates and minimise the impact on legacy UEs. 

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

In [9], it has been brought up that ETWS/CMAS/EAB special paging indication like approach may be most suitable for the SIB carrying RAN assistance parameters and OPI, since these parameters are likely to updated more frequently than other SIBs and the need to minimize impact on legacy UEs.

Proposal 9: RAN2 shall specify a ETWS/CMAS/EAB-like approach for SIB updates of RAN assistance parameters.
2.3 Dedicated Signalling aspects
In RAN2#85, it has been agreed that the RAN assistance parameters could be signalled via dedicated signalling. 
In LTE, RRCConnectionReconfiguration is used to provide UE with dedicated mobility information generally. Thus, we propose to reuse the same procedure to provide the RAN assistance information.
Proposal 10: The dedicated RAN assistance information is signalled in the RRCConnectionReconfiguration 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 11: The same Information Element is used for the signalling of the RAN assistance parameters, OPI, and WLAN identifiers in broadcast signalling and dedicated signalling. The transmitted IE replaces in entirety any existing IE, 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 RRCConnectionReconfiguration 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. From signalling point of view, this would potentially multiply the amount of signalled information by the number of PLMNS sharing RAN resources. As a result, 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…) etc.
Proposal 13: RAN2 is requested to investigate potential signalling optimisation for RAN sharing deployment

2.5 OPI signalling aspects

In a SA2 discussion paper [6], we proposed that OPI can be used in ANDSF to differentiate UEs by a tuple OPI value (4bits) and offload ratio (4 bits) that is broadcasted for each PLMN.
We also recommend RAN2 to define means for the eNB to signal the applicable OPI value associated with a corresponding offload ratio. We propose the offload ratio to be a numerical value between 0 and N (=15). The OPI value is also a scalar value between 0 and M (=15). Each UE configured with the indicated OPI draws a random number between 0 and N to determine whether offloading to WLAN is permitted or required (random number lower or equal to the offload rate from the eNB) or not (random number greater than the offload rate from the eNB). From signalling design point of view, this means that 8 bits per PLMN may be used for signalling the OPI.
Proposal 14: RAN2 is requested to agree the broadcast signalling design described in this section for OPI value.
OPI for traffic routing in RAN rules

Traffic routing aspect in RAN rules has not been fully addressed in RAN2. The current status of work, when only RAN rules are available, is to use the offload indication per APN to identify if an APN is to be offloaded or not. As a result all the traffic to be offloaded to WLAN for a UE is going to be moved at once when the RAN rule becomes valid. This practically means that the network selection and traffic steering are now mixed together in a single step.

Instead, we propose a separation of the two functionalities: traffic steering and network selection. This can be done by introducing at least one more dimension for the traffic steering function. We believe that the OPI mechanism described above may also be used to trigger per UE and per APN traffic offload when only RAN rules are in place. This solution assumes that for each APN, besides the APN offloadable attribute, the EPC may also signal an OPI threshold. Furthermore, based on our analysis, it does not require any additional signalling besides what is currently required by other functions.
The EPC indication together with the OPI signalling design described above can be used to complete the design of  traffic steering using RAN rules, particularly to enable per APN offloading. 
This solution involves two aspects:

1. In the reply LS [10], regarding signalling aspects for APN level offload granularity, SA2 selected the alternative 2 solution, i.e. the MME/SGSN indicates to the UE in NAS signalling which APNs must not be offloaded or alternatively which APNs may be offloaded to WLAN. In this alternative, the core network can additionally provide OPI threshold for each offloadable APN.
2. eNB signals the OPI values as described in Proposal 14. When UE reads the OPI value, it could compare it with the OPI thresholds associated with each offloadable APN. If OPI value is greater than the OPI thresholds associated with a particular offloadable APN, it means this APN is offloadable. Otherwise, it means this APN is not currently offloadable.
Proposal 15: RAN2 is requested to discuss the benefits and solutions of using OPI for traffic routing purpose in RAN rules to enable per APN offloading.
3 Conclusion

In this paper, we make the following proposals regarding Signalling aspects for WLAN/3GPP in LTE:
Proposal 1: RAN2 is requested to agree, as a baseline, to align the number of instances, unit, range, and step size for RAN assistance parameters as proposed in Table 1. Reducing the number of quantization levels for different parameters can be discussed further. 

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

Proposal 3: Interworking validity timer T3xx is aligned with the same enumerated format as T320 (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 shall discuss whether each of the parameters listed in Table 1 should be replicated for all PLMNs or not. 

Proposal 6: the RAN assistance parameters are signalled into two different SIBs, One SIB carrying the RAN assistance parameters, 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 are broadcast in a new Rel-12 SIBYY.

Proposal 9: RAN2 shall specify a ETWS/CMAS/EAB-like approach for SIB updates of RAN assistance parameters.
Proposal 10: The dedicated RAN assistance information is signalled in the RRCConnectionReconfiguration message

Proposal 11: The same Information Element is used for the signalling of the RAN assistance parameters, OPI, and WLAN identifiers in broadcast signalling and dedicated signalling. The transmitted IE replaces in entirety any existing IE, i.e. no delta signalling is used.

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

Proposal 13: RAN2 is requested to investigate potential signalling optimisation for RAN sharing deployment

Proposal 14: RAN2 is requested to agree the broadcast signalling design described in this section for OPI value

Proposal 15: RAN2 is requested to discuss the benefits and solutions of using OPI for traffic routing purpose in RAN rules to enable per APN offloading.
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