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1. [bookmark: _GoBack]Introduction
Enforcing UE-AMBR in case of UL over WLAN was discussed in [1]. 
In this contribution, aspects related to UE-AMBR enforcement are discussed for solutions where UL is carried over WLAN and a way forward is proposed. 
1. Discussion
In Rel-13, RAN2 is working on at least two separate solutions where UL will be offloaded to WLAN. These include the WLAN interworking enhancements solutions (RCLWI) and the IPSec based aggregation solution (LWIP). One question to consider is whether UE-AMBR enforcement is necessary for these solutions as pointed out in [1]. 
[23.401] provides explanation of the purpose of UE-AMBR:
The UE‑AMBR is limited by a subscription parameter stored in the HSS. The MME shall set the UE‑AMBR to the sum of the APN‑AMBR of all active APNs up to the value of the subscribed UE‑AMBR. The UE‑AMBR limits the aggregate bit rate that can be expected to be provided across all Non‑GBR bearers of a UE (e.g. excess traffic may get discarded by a rate shaping function). Each of those Non‑GBR bearers could potentially utilize the entire UE‑AMBR, e.g. when the other Non‑GBR bearers do not carry any traffic. GBR bearers are outside the scope of UE AMBR. The E‑UTRAN enforces the UE‑AMBR in uplink and downlink.
Observation 1: discarding excess traffic (over and above UE-AMBR) is an existing mechanism to enforce UE-AMBR 
In the case of a regular LTE system (without WLAN), the network is responsible for enforcing UE-AMBR. However, 3GPP has defined a number of WLAN solutions recently where UE-AMBR is not enforced by the network. These include the following:
1) S2a
2) S2b
3) Rel-12 Interworking

Observation 2: Enforcing UE-AMBR has not been specified or mandated for a number of WLAN interworking/aggregation solutions. So, evidently, UE-AMBR enforcement is not deemed essential for these features.
Observation 3: For Rel-13 WLAN solutions (IPSec based aggregation as well as WLAN interworking), enforcing UE-AMBR is not an essential building block
Now, the question is whether this enhancement to enforce UE-AMBR is to be specified for the interworking and/or aggregation solutions in future releases. We think that we should first discuss if this requirement is valid for WLAN related solutions in the first place. This should be done in cooperation with SA2.
Proposal 1: RAN2 may discuss in Rel-14 whether enhancements are necessary to enforce UE-AMBR for solutions where UL is over WLAN
If RAN2 cannot agree to defer this topic to Rel-14 and UE-AMBR is to be enforced even when UL is over WLAN, then there are two possible options:
· Enforcing UE-AMBR is left to the network 
a. Network  may enforce UE-AMBR by dropping packets
b. Alternatively, UE-AMBR may be ensured by reducing the scheduled traffic on the other APNs/bearers (which are under network control)
c. Use a combination of a) and b)
d. No specific changes are proposed to ensure the above
· Enforcing UE-AMBR is left to UE 
a. UE should be signaled UE-AMBR and it is left up to UE implementation to ensure that this is respected as proposed in [1]

Assessment of option 1: (network based solution)
· No specification change required.
· In line with current system architecture and practice whereby network is responsible for UE-AMBR policing
· No UE impacts
· Sometimes WLAN radio resources may be wasted, but only in certain specific circumstances which include:
· Subscribed UE-AMBR being set at a value which is less than sum of APN-AMBR.  
· LTE side eNB scheduler being unable to reduce data rate on LTE to meet the UE-AMBR requirement (due to for instance minimum QoS requirements on the LTE side)
· Dropping packets to enforce UE-AMBR is in line with existing behaviour
· Note that LTE radio resources will never be wasted in any case.

Assessment of option 2: (UE based solution)
· Requires network to trust the UE, which is problematic when policing a subscription related parameter such as UE-AMBR.   There is no precedent for this level of trust to be placed in the UE.
· Note:  There is a precedent for APN-AMBR to be policed by the UE, because the eNB scheduler is unaware of APN.  However, in this case there is a secondary policing check of APN-AMBR which is made in the P-GW.
· Since different bearers may be mapped to different modems in the UE there are architectural complications associated with implementing a UE-AMBR check in the UE.
· Specification change is required.
· Not in line with current architecture.

Although both solutions are possible, given that there has been no specific requirements provided from SA groups to enforce UE-AMBR and given the fact that this is not enforced in the legacy features where UL is carried over WLAN until now, and based on the above assessment, our preference is to leave it up to network implementation. However, if companies still see a UE based solution as being preferable, then our proposal is to discuss this further in Rel-14 for all features where UL is carried over WLAN. 
Proposal 2: If RAN2 agrees that UE-AMBR is to be enforced for WLAN interworking/aggregation features in Rel 13, this is left to network implementation. Further discussion is needed in Rel-14 time frame if a UE based solution is seen as preferable
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