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Abstract of the contribution: Analyses the problems for non-ANDSF based RAN-WiFi interworking architecture and proposes a way forward.
1. Introduction

3GPP TSG SA has approved a new WID for SA2 aspects of 3GPP/WLAN interworking in [1]. The WID consists of two components: 

· 3GPP/WLAN interworking based on ANDSF with RAN assistance information (“ANDSF solution”); and

· 3GPP/WLAN interworking based on RAN signalling (“RAN solution”).

This document intends to:

· Summarize the main open points in regards to the 3GPP/WLAN interworking based on RAN signalling (RAN solution); and 

· Propose a way forward for each respective open point.
The ANDSF solution is discussed in a separate document ([2]) 
2. Discussion

The new SA2 Work Item [1] introduced a new RAN control plane mechanism that uses RRC signalling to steer the 3GPP traffic towards WLAN. Based on the SA2 WID ([1]), the granularity of the traffic offload command via RRC signalling (broadcast or unicast) is per-APN. The main remaining open issues that require further SA2 analysis are, in our view:

1. Is offload eligibility signalled via O&AM, RRC or via NAS? 
First, SA2 should analyse if there is a requirement to check the eligibility for offload of individual bearers associated with an APN whose offload is requested by RRC or will all the traffic/bearers of that APN be blindly offloaded? 
· In case, using O&AM to configure in the eNB/RNC the radio bearers that are eligible for offloading, it is not clear how the APN granularity can be ensured. In other words there is still a mechanism to associate a radio bearer with particular PDN connection it belongs. We believe this solution is not scalable. 

· In case, using NAS signalling to indicate APN eligibility for offload without involving eNB/RNC two options using NAS can be considered:

· NAS_1) APN can be designated as eligible for offload by NAS only during PDN connection (or PDP context) establishment, which could be accommodated using new IEs in the existing NAS signalling messages; 
· NAS_2) APN offload eligibility can be signalled dynamically by NAS after PDN connection (or PDP context) establishment, which would require new NAS signalling to be defined 

Both NAS solutions may work well for when the RAN assistance information is broadcast e.g. using a 
SIB, but for unicast/connected mode, since the RAN doesn’t know if the bearer(s) of a certain UE will be 
offloaded or not, thus why RAN2 has also discussed the option of letting RAN know about APN-based 
offloading eligibility. 
· In case, using RRC signalling to indicate APN eligibility for offload the following solution can be considered:

· RRC_1) APN can be designated as eligible for offload by the MME/SGSN to the eNB/RNC by using S1-AP/RANAP signalling for all EPS bearers belonging to this APN. The eNB/RNC signals to the UE using RRC the bearers belonging to the APN with offloading indicator 
In case now or in the future SA2 needs to expand the eligibility for offload is per individual bearer associated with the APN, eNB/RNC would need to be aware of the per-bearer offload eligibility (for each APN), and would have to receive this information from MME/SGSN via S1-AP/RANAP signalling (“RRC solution”), the RRC solution would provide additional flexibility at the cost of significant impact on the UE, CN and RAN. SA2 should analyse the cost-benefit aspects in order to reach the conclusion.  
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If NAS_1 is followed the offloading indicator to the UE is carried in the Session Management Request 
that is passed transparently from the eNB/RNC to the UE, but depending on the RAN2 choice of how to 
signal the RAN assistance info (unicast or broadcast) indication of oflloading can be carried in S1-
AP/RANAP.
Proposal 1: Solution NAS_1 is the simplest solution with minimum impact on the UE, CN and RAN.
Proposal 2: The offloading indicator to the UE is carried in the Session Management Request that is passed transparently from the eNB/RNC to the UE
Proposal 3: 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.
2. LTE/UMTS detach 
If the UE offloads all LTE traffic to WLAN, the UE will detach from 3GPP.  For the case of UMTS even though the UE does not need to detach from UMTS, it may suffer from the same problem if the UE moves to GERAN (e.g. in idle mode). 
This is a generic issue that also applies to ANDSF based WLAN offload of rel.12 or even before. One additional reason when RAN assistance info is used it is important to keep the connection to LTE is if only unicast RRC is used to signal the RAN assistance info, then the UE cannot be updated with changes. 

Our opinion is that this can be avoided, with one of the following options: 

A) if the last APN routed via LTE is always declared as non-eligible for offload by the network and hence never offloaded. This indication can be provided via NAS signalling directly to the UE (NAS_2 solution) or by MME to eNB (RRC solution). This may not be possible if the UE only maintains a single PDN connection.
B) Assuming the UE will be attached to 2/3G to receive CS voice (this is already defined in TS 23.272) it can read a SIB from the legacy RAT. This solution does not work, if the UE goes to GERAN.

C) The UE reads the LTE/UMTS SIB from time to time even though not camped in a LTE/UMTS cell
We believe solution A) can apply to cases where the UE supports VoLTE and as such can keep the IMS PDN connection over LTE. Solution B) can apply to cases where CS voice is provided to the UE. Solution C) can work for other cases e.g. data only UEs. 

Given that different UEs may have different requirements it is proposed that the exact UE behaviour is not standardised by 3GPP, but rather the aforementioned 3 options are indicated as NOTEs in TS 23.401/TS 23.060.
Proposal 4: The LTE/UMTS detach issue can be resolved with one of the following mechanisms: 


A) the last APN routed via LTE is always declared as non-eligible for offload by the network and 
hence never offloaded. This indication can be provided via NAS signalling directly to the UE (if NAS 
solution) or by MME to eNB (if RRC solution). 


B) Assuming the UE will be attached to 2/3G to receive CS voice (this is already defined in TS 23.272) it 
can read a SIB from the legacy RAT. This solution does not work, if the UE goes to GERAN.


C) The UE reads the LTE/UMTS SIB from time to time even though not camped in a LTE/UMTS cell.

These can be listed as implementation option given that not a single solution can satisfy all cases (i.e. single, multiple PDN connections, attached to CS RAT etc).

3. Conflict resolution between the RAN solution and the ANDSF rules
It is possible that the UE finds a conflict between the offload command received via RRC or NAS, on the one hand, and the ANDSF rules, on the other hand. For example, RRC/NAS signalling may request offloading an APN to WLAN whereas the APN is configured as forbidden for offload by the active ANDSF rule. There are two possible cases:

· The active ANDSF rule is configured by the same PLMN that provided the RRC offload request. This case should be considered as operational error and the UE error handling should be implementation dependent.  

The active ANDSF rules are configured by the H-PLMN whereas the UE is registered in a V-PLMN. SA2 should specify the UE behaviour in this case. 
Proposal 5: In this case is that the ANDSF rule should have the priority, i.e. the traffic whose offload is

forbidden by ANDSF can never be offloaded. 

4. Selecting between the RAN solution and the ANDSF solution
The UE that is capable of both the RAN solution and the ANDSF solution should know which solution to use in a given PLMN. As per proposal 5 if both solutions are possible and the UE is capable for both the ANDSF solution should take priority.
Proposal 6: This is resolved by exchanging the appropriate UE capabilities. For example, the UE reports its capability via RRC or NAS for the non-ANDSF based solution and reports similar capability to ANDSF for the ANDSF based solution. As per proposal 5 if both solutions are possible and the UE is capable for both the ANDSF solution should take priority.

5. Support for roaming with the non-ANDSF solution

During the discussions in SA#63, there were some suggestions to postpone support for roaming for the non-ANDSF solution to rel.13. Even though this may be possible, it is important that we make sure that rel.12 UE can still act as inbound roaming UEs in the future. In other words if roaming is decided to be postponed to rel.13, we should make sure that changes will not impact the UE.
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The roaming solution can involve "marking" each APN as eligible/not eligible for offload in user subscription data. SA2 can decide whether such solution is feasible to be introduced in rel.12.
Proposal 7: Any solution for roaming introduced in rel.12 or rel.13 should not impact the UE. A rel.12 UE should be able to act as inbound roaming UE.
Proposal 8: Whether an APN is eligible to WLAN offload can be signalled to the MME/SGSN in VPLMN as part of the subscription info from HSS. SA2 to discuss/decide at which release to introduce this solution.
3. Way forward

Suggested way forward for the work on WLAN/3GPP Radio Interworking is outlined below: 
Proposal 1: Solution NAS_1 is the simplest solution with minimum impact on the UE, CN and RAN.
Proposal 2: The offloading indicator to the UE is carried in the Session Management Request that is passed transparently from the eNB/RNC to the UE
Proposal 3: 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.
Proposal 4: The LTE/UMTS detach issue can be resolved with one of the following mechanisms: 


A) the last APN routed via LTE is always declared as non-eligible for offload by the network and 
hence never offloaded. This indication can be provided via NAS signalling directly to the UE (if NAS 
solution) or by MME to eNB (if RRC solution). 


B) Assuming the UE will be attached to 2/3G to receive CS voice (this is already defined in TS 23.272) it 
can read a SIB from the legacy RAT. This solution does not work, if the UE goes to GERAN.


C) The UE reads the LTE/UMTS SIB from time to time even though not camped in a LTE/UMTS cell.

These can be listed as implementation option given that not a single solution can satisfy all cases (i.e. single, multiple PDN connections, attached to CS RAT etc).
Proposal 5: In this case is that the ANDSF rule should have the priority, i.e. the traffic whose offload is forbidden by ANDSF can never be offloaded. 
Proposal 6: This is resolved by exchanging the appropriate UE capabilities. For example, the UE reports its capability via RRC or NAS for the non-ANDSF based solution and reports similar capability to ANDSF for the ANDSF based solution. As per proposal 5 if both solutions are possible and the UE is capable for both the ANDSF solution should take priority.
Proposal 7: Any solution for roaming introduced in rel.12 or rel.13 should not impact the UE. A rel.12 UE should be able to act as inbound roaming UE.
Proposal 8: Whether an APN is eligible to WLAN offload can be signalled to the MME/SGSN in VPLMN as part of the subscription info from HSS. SA2 to discuss/decide at which release to introduce this solution.
The authors of this paper can provide CRs against the related specifications if the above proposals are agreed.
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