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1
Introduction
On LTE-WLAN operation via IP tunnelling, RAN2#91bis agreed the following: 
=> 
IPsec tunnel solution shall also support uplink data for a DRB over IPsec/WLAN (in addition to downlink). eNB configures where the UL data is routed (WLAN/LTE). If routed via WLAN then all UL traffic of the DRB is offloaded to WLAN. 


Also, discussion on these statements in our contribution [1] was extended to the next RAN2 meeting:
Observation 3: The IP tunnelling approach requires UE-AMBR enforcement.

Proposal 3: When IP tunnel is established, eNB signals the UL AMBR limitations to the UE and the UE shall ensure they are respected.
This contribution discusses the issue of UL AMBR further.
2
Discussion
2.1
Generic principles on EPS access via E-UTRAN
One of the QoS parameters defined in TS 23.401 [2] is the APN-AMBR:

Each APN access, by a UE, is associated with the following QoS parameter:

-
per APN Aggregate Maximum Bit Rate (APN-AMBR).

The APN‑AMBR is a subscription parameter stored per APN in the HSS. It limits the aggregate bit rate that can be expected to be provided across all Non‑GBR bearers and across all PDN connections of the same APN (e.g. excess traffic may get discarded by a rate shaping function). Each of those Non‑GBR bearers could potentially utilize the entire APN‑AMBR, e.g. when the other Non‑GBR bearers do not carry any traffic. GBR bearers are outside the scope of APN‑AMBR. The P‑GW enforces the APN‑AMBR in downlink. Enforcement of APN‑AMBR in uplink is done in the UE and additionally in the P‑GW.
Per the last sentence above, UE is already responsible for enforcement of APN-AMBR in uplink.

Observation 1:
UE is already responsible for enforcement of APN-AMBR in uplink.

Another defined QoS parameter is the UE-AMBR:

Each UE in state EMM-REGISTERED is associated with the following bearer aggregate level QoS parameter:

-
per UE Aggregate Maximum Bit Rate (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.
Per the last sentence above, as well as by the below also in [2], E-UTRAN is in charge of UE-AMBR enforcement:
In addition to the E-UTRAN functions described in TS 36.300 [5], E-UTRAN functions include:

<…>

-
UL bearer level rate enforcement based on UE-AMBR and MBR via means of uplink scheduling
(e.g. by limiting the amount of UL resources granted per UE over time);

-
DL bearer level rate enforcement based on UE-AMBR;
2.2
Specifics of LWA
Now, LTE-WLAN operation via IP tunnelling introduces a new scenario where uplink data transmitted by the UE over WLAN traverses E-UTRAN which is in charge of UE-AMBR enforcement but no longer has scheduling control over those uplink transmissions. While E-UTRAN could do some traffic smoothing for bursty uplink traffic, packet dropping is the only available means to enforce the UE-AMBR.
Observation 2:

On the part of WLAN transmissions by the UE, the only available means for E-UTRAN to enforce the UE-AMBR is packet dropping.

Of course, transmission of packets by the UE over the WLAN radio only to be dropped by E-UTRAN is a waste of radio resources and as such, unacceptable UE behaviour not to be allowed. 
Observation 3:
Waste of WLAN-radio resources by the UE transmitting packets only to be dropped by E-UTRAN cannot be allowed.

Therefore, we repeat our proposal from [1]:
Proposal:
When IP tunnel is established, eNB signals an uplink UE-AMBR limitation to the UE and the UE shall ensure that the uplink UE-AMBR limitation is not exceeded.
3
Conclusion
In this contribution, we continued the discussion on UE-AMBR enforcement in uplink, and concluded with the following observations and proposal.

Observation 1:
UE is already responsible for enforcement of APN-AMBR in uplink.

Observation 2:

On the part of WLAN transmissions by the UE, the only available means for E-UTRAN to enforce the UE-AMBR is packet dropping.

Observation 3:
Waste of WLAN-radio resources by the UE transmitting packets only to be dropped by E-UTRAN cannot be allowed.

Proposal:
When IP tunnel is established, eNB signals an uplink UE-AMBR limitation to the UE and the UE shall ensure that the uplink UE-AMBR limitation is not exceeded.

If the proposal is agreed, we are happy to provide a CR to incorporate the parameters to RRC. 
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