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1. Introduction

In the last RAN2 #81bis meeting, solutions on network selection have been widely discussed and 3 solution directions were agreed, as follows [1]:
	=>
We should capture the following solution directions in the TR

1)
WLAN and 3GPP RAN provides assistance information. UE steers traffic based on rules configured e.g. by ANDSF (not by RAN). This is applied by UEs in IDLE and CONNECTED
2)
RAN provides priorities (e.g. thresholds) based on which UE steers traffic to WLAN or 3GPP RAN (similar to IDLE mode reselection). This is applied by UEs in IDLE and CONNECTED. Relation to ANDSF is FFS. 

3)
Same as 2) for UEs in IDLE mode and network control for UEs in RRC CONNECTED and using dedicated offloading commands (potentially using WLAN measurements). Relation to ANDSF is FFS. 


From the above solutions, we can see that traffic offloading is always accompanied with network selection. However, it is unclear what kind of offloading granularity is expected, i.e. per UE, per service, per bearer or per APN. In this contribution we move forward and give our analysis on this issue.
2. Discussion
2.1 Complete offloading
Complete offloading means UE moves all traffic to WLAN once it selects it. The advantage of this kind of offloading is simple. It works well along with both RAN-assisted and RAN-based network selection solutions and imposes no additional requirement on UE, i.e. applicable to Rel-8 UE that all user traffic is carried over only one radio access network at a time. However, not all types of traffic are suitable to be offloaded to WLAN due to the limitations of OoS support in WLAN MAC functions. Thus it may lead to bad user experience.

Observation 1: Complete offloading is simple and imposes no additional requirement on UE, but it may lead to bad user experience.
2.2 Partial offloading

Partial offloading means UE moves part of its traffic (typically best-effort internet traffic) to WLAN while keeps the other part (e.g. delay/jitter sensitive applications) in 3GPP. In such case, the best user experience can be achieved by maximum utilization of both networks according to their respective characteristics. However, dual connection requires UE capable of simultaneous transmission in 3GPP and WLAN network, which was introduced since Rel-10 [2].
Observation 2: partial offloading can achieve the best user experience, but requires additional functionality support.
Currently, user flow can be classified at different levels of granularity, i.e. APN level, bearer level and IP flow level. UE supporting MAPCON may establish different PDN connections through different access networks, and transfer all or subset of PDN connections from one access network to another. In the air interface, traffic is categorized in the form of bearers according to various QoS requirements. IFOM provides an additional level of granularity compared to MAPCON. It enables to move individual IP flows from one access network to another with session continuity.
IP flow level offloading provides the most flexible control over traffic steering, with the most sophisticated implementation. APN level offloading is a compromise between flexibility and complexity. These two are available CN solutions today, i.e. based on the information and rules provided for instance via ANDSF the UE steers traffic to different access networks.
Observation 3: UE based APN/IP flow level offloading are available CN solutions today.
For bearer level offloading, it is a candidate for RAN based offloading method. Since (e)NB has no idea about the IP flow or PDN connection, and the minimum granularity of data flows in (e)NB is bearer.
Moreover, the QoS requirements of data flows are available in the (e)NB rather than in the UE. With this knowledge, (e)NB takes full control of all UE’s offloading, avoiding the QoS degradation of individual user. Meanwhile the impacts on overall system performance are also predictable.
The complexity of bearer level offloading is almost the same as IP flow level while the flexibility is a little bit inferior. But the merits are that operators get more control over the traffic offloading, as well as user experience.
Observation 4: RAN based bearer level offloading gives operators more control over the traffic offloading, as well as user experience.
2.3 Comparison
The comparison of different offloading granularity, i.e. complete offloading, UE based APN level offloading, UE based IP flow level offloading and RAN based bearer level, is as below:

	
	Complete offloading
	UE based APN level offloading
	UE based IP flow level offloading
	UE based bearer level offloading

	Flexibility
	Low
	Medium
	Highest
	High

	Complexity
	Low
	Medium
	High
	High

	Control strength by operators
	Low
	Low
	Low
	High
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Proposal: RAN2 is kindly asked to make decision on offloading granularity and capture the complete offloading, UE based APN/IP flow level offloading and RAN based bearer level offloading explicitly in the TR.
3. Conclusion
In this contribution, we discussed the possible offloading granularity, RAN2 is also kindly asked to discuss and agree on the following observations:
Observation 1: Complete offloading is simple and imposes no additional requirement on UE, but it may lead to bad user experience.
Observation 2: partial offloading can achieve the best user experience, but requires additional functionality support.
Observation 3: UE based APN/IP flow level offloading are available CN solutions today.

Observation 4: RAN based bearer level offloading gives operators more control.

And the subsequent proposal:

the possible issues for power consumption in WLAN scanning/discovery and analysed the potential enhancements for AP scanning/discovery. RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal: RAN2 is kindly asked to make decision on offloading granularity and capture the complete offloading, UE based APN/IP flow level offloading and RAN based bearer level offloading explicitly in the TR.
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