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1. Introduction

During the SA2 discussion on the RAN solution with no ANDSF and the system level aspects, several concerns have been raised:

· Issue 1: need to avoid detach of UE from E-UTRAN when all traffic is offloaded to WLAN in order to not have impact on voice services

· Issue 2: no access to RAN assistance information in case of a device offloading all traffic to WLAN and connecting to GERAN for CS services, and no access to RAN assistance information when the device is connected to WLAN only

In this discussion paper we analyse such issues in the various scenarios. In addition, we argue that one more aspect needs to be considered:

· Issue 3: since no RAN assistance parameter can be sent to the UE over GERAN, in case a UE activates a PDP contexts with an SGSN, what is the behaviour of the SGSN and UE regarding the per-APN indication of whether the APN is offloadable

· Issue 3.1: in addition, if RAN2 decides that the SGSN shall send an indication to the RAN of whether there is the need to send RAN assistance parameters to the UE in unicast, such information is unnecessary in case the UE is in A/Gb mode

2. Discussion
For the sake of this discussion, it is assumed that RAN rules may cover the mobility to both EPC and NSWO, even though RAN2 has not explicitly addressed this (but also not explicitly excluded it). RAN2 solution does not forbid the applicability to both cases. Should RAN2 explicitly select to leave NSWO out for RAN rules, the analysis below still applies minus the cases related to moving traffic to NSWO based on RAN rules.
2.1 Impact on voice services and access to RAN assistance parameters

The following scenarios and impacts need to be considered: 

	Voice Service Support
	Offloaded Traffic
	PDN offloadable?
	PDN deactivation
	Traffic to EPC or NSWO?
	Result

	VoLTE not in use
	if offloaded traffic is moved to NSWO(1) based on RAN rules
	No issues.

UE does not detach, since the UE can maintain PDN connection active, depending on implementation.

No interruption to voice services

No issues with UE receiving RAN assistance information

	
	If traffic is moved to Wi-Fi based on RAN rules
	If at least one PDN is marked as non offloadable
	If at no point such PDN is deactivated
	No issues.

UE does not detach

no interruption to voice services

no issues with UE receiving RAN assistance information

	
	
	
	If at a certain point all non-offloadable PDNs are released
	If the other traffic was moved to EPC over Wi-Fi

	UE typically detaches.

No interruption to voice services if the UE speedily moves to 2G/3G for CS services
No issues with UE receiving RAN assistance information if the UE is in 3G; UE will not receive RAN assistance information if on GERAN

	
	
	
	
	If at least the other traffic of one of the other PDNs was moved to NSWO


	No issues.

UE does not detach,  since UE can maintain the PDN connection active, depending on implementation

No interruption to voice services

No issues with UE receiving RAN assistance information

	
	
	If all PDNs are marked as offloadable
	If the other traffic was moved to EPC over Wi-Fi  


	UE typically detaches

No interruption to voice services if the UE speedily moves to 2G/3G for CS services
No issues with UE receiving RAN assistance information if the UE is in 3G

UE will not receive RAN assistance information if on GERAN

	
	
	
	If at least the other traffic of one of the other PDNs was moved to NSWO
	No issues.

UE does not detach, since UE can maintain the PDN connection active, depending on implementation

No interruption to voice services

No issues with UE receiving RAN assistance information

	
	
	
	
	
	

	VoLTE is in use
	The non-VoLTE traffic is moved to EPC over Wi-Fi based on RAN rules
	VoLTE APN is set as not offloadable(2)
	No issues.

UE does not detach

No interruption to voice services

No issues with UE receiving RAN assistance information

	
	The non-VoLTE traffic is moved to EPC over Wi-Fi based on RAN rules


	VoLTE APN is set as offloadable(3)
	UE detaches from E-UTRAN at the last PDN connection by design (i.e. no issue) and does not connect to 2G/3G CS for CS services

No interruption to voice services

UE is not receiving RAN assistance information while on WiFi.(4)

	
	
	
	
	
	


(1) NOTE: this is the most common case today when CSFB is in use, i.e. Internet APN is in use and its traffic is moved to NSWO, and fortunately there are no issues with this use case.

(2) NOTE: this is expected to be the a common case for VoLTE, where the traffic of other PDNs (e.g. Internet APN) is moved to Wi-Fi (either in NSWO or with EPC connectivity), and fortunately there are no issues with this use case

(3) NOTE: this is a realistic use case for carriers that want to offload completely the E-UTRAN when (certain) Wi-Fi is available. The lack of RAN assistance parameters is caused by the carrier need to offload completely the E-UTRAN, and can be compensated by the carrier defining policies in the UE (even in absence of ANDSF).
(4) (in the last case above, since moving all the traffic to WLAN is an operator choice and not a side effect of the design, it is not considered an issue)
From this analysis two aspects become noticeable:

· In some scenarios the UE will not have access to RAN assistance parameters. Such scenario are due to the GERAN inability to provide RAN assistance parameters 
· In some scenarios continuity of voice services and minimizing the chances of dropped calls relies on the UE speedily reselecting to GERAN or UTRAN. 
2.2 Unavailability of RAN assistance information:

RAN2 has not focused on the case of “no RAN assistance info available”, since so far RAN2 has worked under the assumption that UE does not detach from E-UTRAN. However, such case is realistic as shown above and needs to be addressed. Instructing the introduction of RAN assistance parameters in GERAN in unrealistic, and therefore alternative solutions are required.
Proposal 1: a combination of:

- The UE uses a “default” set of thresholds for the WLAN-to-RAN “return” (could be the last set of thresholds received or a preconfigured set), possibly with “default” setting to be very “stringent” to avoid ping-pong

- Smart UE implementation to avoid ping pong by having the UE read the (SIB) RAN assistance information (even if not attached to cellular) before deciding to reconnect to cellular

2.3 “speedy” reselection to GERAN/UTRAN
A potential issue highlighted in the analysis is how long it may take for the UE to reselect to GERAN/UTRAN autonomously after it moves all PDN connections to WLAN and detaches from E-UTRAN. At present this is left completely to implementations and, though we can expect that devices will speedily reselect, standards don’t specify exactly how fast this shall happen. E.g. if it takes a few seconds, there may be a significant chance to miss voice calls. It may be more optimal to push such UE to camp to UTRAN in idle mode via RFSP. This would also address the issue of enabling the device to receive RAN assistance information at least for UTRAN while all the traffic is connected to WLAN. 

Proposal 2: Expand the NOTE in 4.3.5.9 of TS 23.401 to address this scenario and rely on operator configurations for networks configured to enable WLAN offloading and for UEs enabled to use the offloading:

NOTE:      Depending on operator's configuration, the UE's usage setting and voice domain preference for E‑UTRAN can be used by the network to choose the RFSP Index in use (see clause 4.3.6). As an example, this enables the enforcement of selective idle mode camping over GERAN/UTRAN for voice centric UEs relying on CS Fallback for voice support in E‑UTRAN. Another example is the case WLAN offloading is supported for a voice centric UE and is preferred to camp on UTRAN in order to allow all PDN connection to be offloaded to WLAN, while not miss CS voice calls and enabling the device to receive RAN assistance information for UTRAN.
2.4 Sending Offloading Indication In GERAN/UTRAN
It has been decided that an indication is sent in NAS signaling to the UE regarding whether an APN is offloadable or not. When the UE is connected to GERAN/UTRAN, the indicator from the SGSN is meaningful to the UE only when the UE is in Iu mode, since in A/Gb mode the UE does not receive any RAN assistance information and therefore the information on whether the APN is offloadable or not is not used by the UE. To address this, there are two options:

· The SGSN sends the indication to the UE only when the UE is in Iu mode. This requires the network to modify the indication when the UE moves to A/Gb mode, and modify it again when the UE enters Iu mode, even if the indication for a specific APN does not change per se. This may cause additional NAS signaling upon handover from A/Gb to Iu mode and vice versa. 

· The SGSN sends the indication to the UE independently of the Iu or A/Gb mode, and the UE ignores the indication while the UE is in A/Gb mode. Similarly, if the UE receives the indication from the MME when it is over E-UTRAN, it ignores the indication when the UE is in A/Gb mode. For example, the UE may establish a PDP context over GERAN but then later move to UTRAN or E-UTRAN. If the UE receives the indication upon PDP context establishment, the UE does not use it while in A/Gb mode but uses it when moving to Iu mode or E-UTRAN. In another example, if the UE activates the PDP context in UTRAN, it uses the indication while in Iu mode, and ignores it when it is in A/Gb mode after moving to GERAN.

Proposal 3: 
- a the network capable and configured to send an indication of whether an APN is offloadable or not (e.g. at PDN/PDP context creation, or in later updates) sends the indicator to the UE independently of the UE mode. 
- the UE ignores such indication in A/Gb mode. This can be stated in CRs to 23.060 related to the provisioning of the indication stating “The UE may receive the “per-APN WLAN offload info” also when setting up a PDP context in A/Gb mode; if so, UE shall store it, and use it only after a IRAT transition to UTRAN and/or E-UTRAN, unless a new information is received by the CN/EPC.”

Another issue that needs to be considered is the case where the SGSN supports both A/Gb and Iu and there is a need to send an indicator from SGSN to RAN in the UE context, e.g. to allow the RNC to determine to which UE to send RAN assistance in unicast RRC. In such case, the SGSN should not incorrectly send this to the BSC. 

Proposal 4: If RAN2 decides that RAN assistance info is to be signalled by the eNB/RNC using unicast RRC then an offloading indicator is also provided to eNB/RNC by MME/SGSN at the time of PDN connection/PDP context establishment. The SGSN sends this information only when the UE is in Iu mode.

Proposal

The following is proposed.
· Proposal 1: a combination of the following two solutions is adopted:

- The UE uses a “default” set of thresholds for the WLAN-to-RAN “return” (could be the last set of thresholds received or a preconfigured set), possibly with “default” setting to be very “stringent” to avoid ping-pong

- Smart UE implementation to avoid ping pong by having the UE read the (SIB) RAN assistance information (even if not attached to cellular) before deciding to reconnect to cellular

· Proposal 2: Expand the NOTE in 4.3.5.9 of TS 23.401 to address this scenario and rely on operator configurations for networks configured to enable WLAN offloading and for UEs enabled to use the offloading:

NOTE:      Depending on operator's configuration, the UE's usage setting and voice domain preference for E‑UTRAN can be used by the network to choose the RFSP Index in use (see clause 4.3.6). As an example, this enables the enforcement of selective idle mode camping over GERAN/UTRAN for voice centric UEs relying on CS Fallback for voice support in E‑UTRAN. Another example is the case WLAN offloading is supported for a voice centric UE and is preferred to camp on UTRAN in order to allow all PDN connection to be offloaded to WLAN, while not miss CS voice calls and enabling the device to receive RAN assistance information for UTRAN.
· Proposal 3: 
- the network always sends an indication of whether an APN is offloadable or not (e.g. at PDN/PDP context creation, or in later updates). 
- the UE ignores such indication in A/Gb mode. This can be stated in CRs to 23.060 related to the provisioning of the indication stating “The UE may receive the “per-APN WLAN offload info” also when setting up a PDP context in A/Gb mode; if so, UE shall store it, and use it only after a IRAT transition to UTRAN and/or E-UTRAN, unless a new information is received by the CN/EPC.”

· Proposal 4: If RAN2 decides that RAN assistance info is to be signalled by the eNB/RNC using unicast RRC then an offloading indicator is also provided to eNB/RNC by MME/SGSN at the time of PDN connection/PDP context establishment.The SGSN sends this information only when the UE is in Iu mode.
If the proposals are agreed, related CRs can be drafted.
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